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Renewal of existing subsidiary IPPC for the D3 (Phase 3) block within the
Delimara Power Station

Dear Sir/Madam

The D3 (Phase 3) block within the Delimara Power Station is currently operating in line
with the subsidiary IPPC permit I[P 0002/07/Gii, which was issued in September 2017.
The subsidiary permit forms part of the full IPPC permit IP 0002/07/G which includes
operations undertaken by third parties in the Delimara Power Station complex.

The application for a renewal to the existing IPPC permit (IP 0002/07/Gii) for the D3
Power Generation Ltd. facility at Delimara has been emailed to your department on 26t
February, 2021. Information relevant to this renewal application is provided hereunder.

Relevant structural/technological changes at the facility
No structural/technological changes which are relevant to the IPPC permit are applicable
as part of this application.

IPPC permit amendments
No changes to the permit conditions are being requested as part of this application.

Status report for improvement programme items

A status report on the items listed in the Improvement Programme of IPPC permit IP
0002/07/Gii is provided in Table 1.

Table 1: Status of improvement programme items for IPPC permit IP 0002/07 /Gii

Table 1.5.1: Improvement programme
Reference \ Requirement \ Date
Improvement programme related to the commissioning phase

Status

Prior to conclusion of | Completed
3 Calibration of CEMS commissioning of (Appendix
CCGT 1)
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Table 1.5.1: Improvement programme Status
Reference | Requirement Date
Notification of conclusion of full Two weeks prior to Complete.d
5 L . (Appendix
commissioning conclusion 2)
Improvements during operations
Proposed
Submission of data to Enemalta plc. | methodology to be
to allow updates to the air submitted by end
. : . : Completed
9 dispersion modelling study carried | November 2017. (Appendix
out by the Authority as per First update to the p%)
condition 2.2.1.22. study shall be
submitted by end
June 2018.
Submission of data to Enemalta plc.
. Completed
3 to allow the submission of a Oneoin (Appendix
coordinated baseline report and a §0INE pi)
monitoring strategy.
4 Subm1551_on. of an outline By end June 2018 Open*
decommissioning plan
Completed
5 ISO 14001 accreditation By end December (Appendix
2017 5)

* Decommissioning plan cannot be established at this stage since it is not yet clear if the current plant owner
will eventually decommission D3 power plant.

Should you require any clarifications related to the application, kindly do not hesitate to
contact the undersigned.

Yours faithfully
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Sacha Dunlop
Departmental Head
AIS Environment Ltd.
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Appendix 1: Evidence of CEMS Calibration
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1 INTRODUCTION

SUNLAB Ltd commissioned to CADA snc di F.Giglio & C. the calibration activities (QAL2) in
accordance to the EN 14181:2015 on Automated Measuring System (AMS) installed for continuous
monitoring of Stack 6A emissions at the Delimara Power Station, Marsaxlokk, Malta .
In this technical report, we describe the linearity test performed on AMS Stack 6A after change
over to the methane conversion of the plant.
The report describes all the activities required by the technical standard EN 14181:2015 in
particular:

= The functional test (Annex A of EN 14181:2015),

= Calibration function created on 15 parallel measurements.

The technical activity has been performed on 6™, 7" and 8" November 2017.
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2 REFERENCE

2.1 NORMATIVE REFERENCE

EN 14181:2015: “Automatic measurement systems quality Assurance”;

Legislative Decree 3 April 2006 n. 152: “Rules in environing matter”;

Legislative Decree 11 May 2005 n. 133: “Implementation of Direttive 200/76/CE, in waste
incineration field”;

Tecnical Guide for administrator of continuous monitoring systems for emissions in
atmosphere ISPRA 69/2011;

Tecnical Guide for administrator of continuous monitoring systems for emissions in
atmosphere ISPRA 87/2013;

Environmental Protection Agency Office of Environmental Enforcement (OEE) - Air
Guidance Note on the Implementation of I.S. EN 14181 (AG3).

Method Implementation Document (MID 14181). EN 14181: Stationary source emissions
Quality assurance of automated measuring systems. Environment Agency Version 3 April 2014.
Technical Guidance Note (Monitoring). M20 Quality assurance of continuous emission
monitoring systems - application of EN 14181 and BS EN 13284-2. Environment Agency
Version 3 June 2015.

2.2 TERMS OF REFERENCE

AMS (Automatic Measurement System): measurement system installed permanently in the
place for emissions continuous monitoring;

In-situ AMS: AMS having the detection unit in the gas stream or in a part of it;

Extractive AMS: AMS having the detection unit physically separated from the gas stream
by means a sampling system;

SRM (Standardized Reference Method): standardized and described method to define an
air quality feature;

ELV: Emission Limit Value of a determined parameter.
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3 DESCRIPTION OF THE PLANT

The phase 3 of the power electrical generation plant at the Delimara Power Station was been

converted from HFO to natural gas, for all eight diesel engines. Four of these eight engines (1 to 4)

will be capable of running only on natural gas (NG) as single fuel, whilst the remaining four (5 to 8)

were been converted as dual fuel engines, running on natural gas as the main fuel or diesel in

emergency situations. From the 4 chimneys the exhaust gases of engines are transported into the

atmosphere, each chimney taking up the exhaust gases of 2 engines and for continuous emission

monitoring an AMS (Automatic Measurement System) is installed at each chimney.

Table 1 - Data Sheet of Customer

Data Sheet of Customer

Company D3 POWER GENERATION LIMITED
Adress Trig Belt il-Hazna Marsa, MRS I
City Marsa - Malta
Location of Sampling Delimara (MALTA)
Emission Point 6A

Responsible

Eng. David Griscti (D3 Power)

Description of the plant Power plant
Process characteristics Electricity production
Source of emission DE41 - DE42
Majority fuel Natural Gas
GPS Coordinates (N - E) 35°49'57.93" N | 14°33'29.19" E
Pollution abatement system SCR/Denox

Authorization decree

IPPC IP 0002/07/Gii

Reference Oxygen for Correction of Results

15 % Vol.

The emission limits with Natural Gas Fuel are as follows.

Table 2 - Emission Limit Value - IPPC IP 0002/07/Gii

Emission Limit Value

Parameter Unit of Measurement Value
Dust mg/Nm3 5
Nitrogen Oxides mg/Nm® 55
Sulfur Dioxide mg/Nm’> 10
Carbon Monoxide mg/Nm3 110
Ammonia mg/Nm”> 2,6

Note: All values shall be corrected to 273.15 K, 101,3 Pa, dry gas volume and to an Oxygen content of 15% vol.
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Below, Information of Emission Point “6A” and Sampling Security Information.

Table 3 - Information of Emission Point

Data Sheet of Emission Point
Height of Stack [m] 65
Height of the ground of sampling point 25
Distance of pertubation upstream of sampling point 25
Distance of pertubation downstream of sampling point 25
Flow direction Vertical
Direct outlet in Atmosphere Yes
Diameter [cm] 200
Stack Area [m’] 3,14
Number of Sampling Lines (Access Ports) 2
Conformance of the Sampling Platform
Sampling platform area > 5 m? and support > 400 kg Yes
Presence of artificial lighting Yes
Appropriate electrical installation Yes
Secure platform Yes
Sampling platform conformance Yes

During the parallel measurements the plant loads have been changed, this operation represents

the normal plant conditions and increase the variability of data to implement the calibration.

Table 4 - Plant Load during the measurements

Plant Load during the measurements

Fuel Natural Gas Other Fuel /

Day Time Source of emission Load
06/11/2017 08:00 - 24:00 DE 42 18,33 MW 50 %
07/11/2017 08:00 - 24:00 DE 42 14,66 MW 40 %
08/11/2017 08:00 - 24:00 DE 42 11,9 MW 33%
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4 STANDARD REFERENCE METHOD (SRM)

Flow, dust and ammonia measurements are made directly to the chimney. The combustion gases

are transported through a heated probe to the analyzer. The gases before being analyzed pass into

a chiller that removes water.

Below is the SRM specification used for parallel measurements.

Table 5 - SRM Sampling and Analysis Method

Parameter Method

Description of the method

Dust UNI EN 13284-1:2003

Stationary source emissions. Determination
of low range mass concentration of dust.
Manual gravimetric method.

NH; EPA CTM 027:1997

Procedure for collection and analysis of
ammonia in stationary sources.

NOx UNI EN 14792:2006

Stationary source emissions. Determination
of mass concentration of nitrogen oxides
(NOx). Reference method:
Chemiluminescence.

SO, ISO 11042-1:1996

Gas turbines - Exhaust gas emission - Part 1:
Measurement and evaluation. Principle of
Measurement: Non-dispersive infrared
(NDIR).

co UNI EN 15058:2006

Stationary source emissions. Determination
of the mass concentration of carbon
monoxide (CO). Reference method: Non-
dispersive infrared spectrometry.

CO, SO 11042-1:1996

Gas turbines - Exhaust gas emission - Part 1:
Measurement and evaluation. Principle of
Measurement: Non-dispersive infrared
(NDIR).

0, UNI EN 14789:2006

Determination of volume concentration of
oxygen (O;). Reference method -
Paramagnetism.

H,O UNI EN 14790:2006

Stationary source emissions. Determination
of the water vapour in ducts.

Flow, Velocity UNI EN 16911:2013 Annex A

Temperature, Pressure | UNI EN 16911:2013 Annex A

Stationary source emissions. Manual and
automatic determination of velocity and

volume flow rate in ducts. Part 1: Manual
reference method.
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Below are the technical specifications of the instrumentation used during the sampling.

Table 6 - SRM Specification

Parameter | Manufacturer / Model Measuring principle Range of Measurement
Dust Dado Lab - ST5 Sampling Only Sampling
Flow, Velocity Dado Lab - ST5 Differential Pressure -100 + 1000 Pa
Temperature Dado Lab - ST5 Thermocouples - Type K 0-1200°C
Pressure Dado Lab - ST5 Static/Barometric Pressure | 10 + 105 kPa (1050 mBar)
NH; Dado Lab - ST5 Sampling
. I 0-25/50/100/250/
N H PG - E LD chemil
Ox oriba / PG - 350 CLD chemiluminescence 500/1000/2500 ppm
SO, Horiba / PG - 350 E ND-IR 0-50/100/200/500 ppm
co Horiba / PG - 350 E ND-IR 0-60/100/200/500/1000 ppm
CO; Horiba / PG - 350 E ND-IR 0-10/20/30 %
0, Horiba / PG - 350 E Paramagnetic 0-/10/25 %
H,0 Tecora - Ayron Sampling Only Sampling

In Annex 6 and 7, QAL1 certificates of SRM and Diluition System.
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5 AUTOMETED MEASURING SYSTEM (AMS)

AMS has been supplied by SICK and consists in an independent flue gas analyzer placed in a cabin
at the base of the stack 6A.

Inside the cabin there are two types of instruments:

In situ analyzers, for measurement of dust, temperature, pressure;
extraction analyzers, for measurement of carbon monoxide (CO), Sulfur dioxide (SO,),
nitrogen monoxide (NO), nitrogen dioxide (NO,), carbon dioxide (CO,), ammonia (NH3) and

water vapor (H,0).

The in situ analyzers, measure directly in the chimney the parameter or the physical characteristic
of the flue gas. In particular, the concentration of the dust is measured with the Optical Extinction
technique, temperature and pressure with heat resistance and electro pneumatic transducer
system respectively.

Extract analyzers are connected to the AMS analysis-cabin through a heated line. Heated line
brings the flue gas under the same sampling conditions of temperature, humidity and to avoid
condensation along the sampling line. All parameters are measured by IR Non-Dispersive

technique(NDIR), while oxygen is measured with zirconium oxides.

Table 7 - AUTOMATED MEASURING SYSTEM (AMS) FEATURES

Supplier Certification Analyzer | Measuring Principle |Parameter| Full-scale set
SB 100 Optical - Extinction Dust 0 - 200 mg/Nm?*
ZrO, 0, 0-21%
. co 0 - 300 mg/Nm?
TUV
SICK Technischer CO, 0-25%
Uberwachungsverein MCS 100 E IR Non-Dispersive NO 0 - 300 mg/Nm?
2 - mg/Nm
(NDIR) NO 0 - 100 mg/Nm?
SO, 0 - 2000 mg/Nm?
NH; 0-30 mg/Nm?
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6 FUNCTIONAL TEST

The functional tests are a mandatory requirement within EN 14181. Suitably trained personnel
from either the test laboratory, process operator or AMS supplier may perform the functional
tests. The functional test is intended to verify that the AMS is installed in accordance with the
requirements of the industry standard.
The functional test has the aim to ensure:

= AMS is installed at a representative sampling point,

= AMS is working and in good condition,

= AMS is maintenance properly as required by the user manuals,

= AMS has the same performance as stated in QAL 1 certificate.
In addition, the technical standard EN 14181: 2015 also provides for checks to be carried out
during the operation of the analyzer. Among the most important are:

= Zero and SPAN Test with Certified Gas (QAL3 Controls). These controls are the

responsibility of the Plant operator,

= Zero and Span Drift in time. These controls are the responsibility of the Plant operator.

The checks performed by certified laboratory in according to technical standard EN ISO / IEC 17025
are:

= Verify the functionality of the entire system (Leak Test, Response Time),

= Zero and SPAN test with certified material,

= Linearity Checking.
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Table 2 specifies the individual steps of the functional test of AMS to be performed during QAL2

and AST for extractive and in-situ AMS.

Table 8 - Fuctional Test Step

Functional Test to be performed during QAL2 / AST activities on AMS (EN 14181 : 2015 - Annex A)
N. Type of Verification Extractive AMS In-situ AMS Responsibility
1 | Alignment and cleanliness - X Supplier/Manufacturer
2 Sampling system X - Laboratory
3 | Documentation and records X X Plant operator
4 Functionality X X Plant operator
5 Leak test X - Laboratory
6 Zero and span check X X Laboratory
7 Linearity X - Laboratory
8 Interferences X X Laboratory / Supplier / Installer
9 | Zero and span drift (audit) X X Plant operator
10 Response time X X Laboratory
11 Report X X Laboratory

The functional test was carried out at 6™ November and the results are given in Annex N. 1 of the

report.
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6.1 TEST OF LINEARITY

Analyzers measurement linearity is tested in according to the UNI EN 14181:2015 Annex B - Test
of Linearity. In this test procedure, a regression line is established between the instrument reading
of the AMS (x — values) and the reference material values (y-values). The regression line is
achieved at five different levels, including a zero concentrations. Different concentration levels
have been obtained by means the use of a calibrated dilution system.

Concentration levels to realize the regression line at approximately 20%, 40%, 60% and 80% of a
range which is at least the short-term ELV. For each levels concentration, at least three reading
shall be made. The time period between the beginning each of the three readings were be

separated by least four times the response time of the analyzer.

From measurement made it is determined the function linear regression:
xi= A+ B(y; - y,) (1)

The coefficient A’ is obtained with the Formula (2):

n
, 1
A==y (2)
n .

i=1
where
A’ is the average value of the x-value, i.e. the average of the AMS instrument reading;
X is the individual AMS instrument reading;
n is the number of measuring point (at least 18, three for each levels).

The coefficient B is obtained with the Formula (3):

Z?:l xi(yi - yz)

B = (3)
Z?=1(yi _yz) 2
Y, is the average of the y-values, i.e. the average of the reference material
concentration;
Vi is the individual value of the reference material concentration.

Secondly the fuction in Formula (1) is converted to
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Throught the calculation of A according to Formula (4)
A= A'— By, (4)
For each concentration level the average of AMS readings at one and the same concentration level

¢ according to Formula (5):

1 mc
Xe = m_c £, Xc,i (5)
where
Xc is the average x-value (AMS-reading) at concentration level c;
Xc,i is the individual x-value (AMS reading) at concentration level c;
m¢ is the number of repetitions at one and the same concentration level c.

Calculate the residual d. of each average according to Formula (6)
dc = x.— (A+ Bc) (6)

where
c is the concentration level.
Finally, convert d. in concentration units to a relative unit d. s by dividing d. by the upper limit ¢,

of the range used in the linearity test according to Formula (7):
dc
derer = — 100% (7)
Cu

All residual shall pass this test in according to Formula (8):

derer < 5% (8)

The Linearity Test results are given in Annex N. 2 of the report.
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7 CALIBRATION and VALIDATION OF THE AMS
(QAL2)

7.1 DETERMINATION OF THE CALIBRATION FUNCTION

The calibration of the AMS measurement should be performed on at least fifteen parallel
measurements with an SRM distributed in a period of 6-8 hours for three days. The object of the
parallel measurements was to calibrate and validate the AMS through an independent method
(SRM). The tests were carried out over a period of three days in order to take measurements
during different states of the system (for example changes of load).

Below it is shown flowchart that describes the steps of the calibration process.

Figure 1 - Flowchart of calibration process

SRM AMS
Conversion to Eventually,
AMS measuring @ @ conversion units (e.g.
condition @ A méA to mg/m?)
W L __ s Calculation of the - X;
calibration function
Calculation of
@ calibrated value, using
the calibration fuction
W
Conversion to ]:r
standard conditions @ '
using SRM
equipement Conversion to standard
@ conditions using plant
@ equipement
Test of variability -
YI.S ---> === Yis
Se:i:t'?1 of d @ Definition of walid
calipration procegure = a
calibration range
{a,bor c) ! 4
v W
[Ys.mln:- Ys,'naxl ﬂrﬂ; 1,1 ?s.m-:'x}

or[0; 0,2 ELV |

The standard assumes that the calibration function is linear with a constant residual standard

deviation. The calibration function is described by the following model.(See ISO 11095):
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yi=a+bx;+ g 9)
Where
Xi is the result i'" of the AMS; i=from 1 to N; N>15;
Vi is the result i" of the SRM; i=from 1 to N; N>15;
€ is the deviation between y; and the expected value;
a is the intercept of calibration fuction;
b is the slope of the calibration fuction.

The following quantities shall be calculated, average value of the AMS (Xx) and SRM (y):

1 N
%= NZ %, (10)
i=1
N
1
y = Nz Vi (11)
i=1

Following, the difference between the highest and lowest measured SRM concentration at
standard condition shall be calculated (Ysmax — Ysmin)- Depending on the range of
concentrations (Ysmax — Vsmin ) reported during the measurement one has to choose the

method of calculation of the calibration function.

Method a: if (Vs max — Ysmin ) 2 Maximum permissible uncertainty.
The parameters of the calibration function shall be calculated according to Formula (12) and

Formula (13):

?,=1( xi =)y —y)

b= 4
Ziv=1(xi — Xx)?

(12)

i=y— bx (13)

Method b: if (Y max — Vs min ) < maximum permissibile uncertainty and y ;i 2 15% of Limit
Emission Value (ELV). The parameters of the calibration function shall be calculated according to

Formula (14) and Formula (15):
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- y
b= - (14)
XxX—Z
a= —bZ (15)
Where
z is the difference between the zero reading of the AMS and the zero.

Method c: if (Vs max — Ysmin ) < Mmaximum permissibile uncertainty and y; i, < 15% of Limit
Emission Value (ELV). The function is constructed with the same formulas of Method a (12 - 13). In
addition, two points "surrogate" of Zero and Span (near the ELV) are used using gaseous
standards.

The calibration function is valid when the plant is operated within the valid calibration range. This
valid calibration range is either the calibration range from zero to the maximum value Y4, Of
calibrated AMS measured value at standard conditions, determined the QAL2 procedure, plus an

extension of 10% of Yy ;mqx, OF to 20% of ELV, whichever is greater.

7.2 TEST OF VARIABILITY

In order to validate the calibration function obtained in this way, will be executed the test of
variability.

The data pairs (SRM and AMS calibrated) thus obtained are normalized and reported to the
standard conditions of the plant using auxiliary measures supplied with measurement systems.

For the series of data are calculated:

D; = yis—Jis (16)
Where
Yis is the result i of the SRM at standard conditions,
Vis is the result i of the AMS, calibrated at standard conditions,

Mean differences, Formula 17:
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N
_ 1
D= NZ D, (17)
=1
Standard deviation of differences, Formula 18:
N
Sp = —Z D; — D)2 (18)
=1
The AMS passes the variability test when:
SD < Uokv (16)
where
0o is standard deviation derived from the range of confidence at 95%. In some EU
Directive (EU 2010/75/CE) the uncertainty of the AMS measured values is expressed
as half of the legth of a 95% confidence interval as a perventage P of the emission
value (ELV). Then, in order to convert this uncertainty to a standard deviation, the
appropriate conversion factors is:
P X ELV (17)
Og = ———
0 1,96
the value of 1,96 represents the coverage factor of 95% of the confidence interval.
k, is a value from X>-test with a B-value of 50%. The k, value depending on the number

of tests conducted.

Table 9- k, values

Number of parellel measurement k,(N)
15 0,9761
16 0,9777
17 0,9791
18 0,9803
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8 ACCURACY INDEX ACCORDING TO LEGISLATIVE
DECREE. 152/06 (IAR)

To verify that the analyzer correctly measures the auxiliary parameters, it has been used Accuracy
Index (IAR). This index is reported on Italian Legislative Decree N. 152/2006 - Part V, Annex VI

"Criteria for conformity assessment of the measured values to the emission limit values".

In this law the calculation of the IAR (accuracy relative index) was calculated according to the

following formula:

M+ 1.
IAR =100 x (1 - ) (18)
M;
where
M It is the arithmetic average of N values X.
X; It represents the absolute value of the difference of the concentrations measured
by the two measuring systems (stationary analyzer "AMS" and reference analyzer
”SRM”).
M, It represents the average of the values of the concentrations measured by the
reference system (SRM).
I It represents the absolute value of the confidence range calculated for the average
of N values X; namely.
S
Ic =ty \/_N (19)
where
N number of measurements performed.
It represents the standard deviation of values Xi.
t, Represents the t Student calculated for the level of confidence of 95% and for (n)

degrees of freedom equal to (N-1);
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Table 10 - t Student values

N t,

3 4,303
4 3,182
5 2,776
6 2,571
7 2,447
8 2,365
9 2,306
10 2,262
11 2,229
12 2,201
13 2,179
14 2,16
15 2,145
16 2,131

The AMS system is considered verified if the value of the IAR is above 80%. The result of IAR test

are in Annex 5.

8.1 DETERMINATION OF HOMOGENEITY OF THE SAMPLING POINT

During the Accuracy test (IAR), the homogeneity testing of the sampling point is performed in
according to Techinical standard UNI EN 15259:2006, paragraph 8.3 - Determination of
homogeneity. The procedure involves measuring one parameter, such as Oxygen (O,) and its
spatial and temporal variations shall be applied to determine the homogeneity. Below, the
procedure:
= determine the sampling points for the grid measurement;
= install the probe of the measuring system for the grid measurement;
= install the probe of an independent measuring system (reference measurement) at a fixed
point in the measurement section;
adjust the sample flow in both systems in order to obtain equal response times;
perform a grid measurement and in parallel measurements at a fixed point in the
measurement section, with a sampling time of at least four times the response time of the

measuring system but not less than three minutes for each sampling point;
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Record for each sampling point i the actual value y; 4.is of the measurand in the grid and the

value y; s of the reference measurement;
For each sample point i, determines the ratio r; defined as follows:
Yi,grid
yi,ref

average r of the ratios r; according to Equation (21):

N
1
r = Nz T
i=1

standard deviation sy of the grid measurements according to Equation (22):

N

1 _ 2

Sgrid = mZ(yi,grid - ygrid)
i=1

standard deviation s, of the grid measurements according to Equation (23):

1 N
_ 2
Sref = mzl(yi,ref - yref)
i=

and sampling can therefore be performed in any point of the section occurred.

The result of Homogeneity of sampling point are in Annex 1.

(20)

(21)

(22)

(23)

If S4rig < Sref, the distribution of the gas in the measuring section can be considered homogeneous
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9 RESULTS

Below a summary of the results obtained from the QAL2 test performed on the analyzer (AMS)
installed on the stack 6A. Note that for ammonia and sulfur dioxide the QAL2 procedure is not
applicable because the parameters concentration are below the detection limit (LOD) of the AMS.

In Annex 4, there are reports for single parameter.

Table 11 - Results of QAL2

Summary Report of QAL2
Procedure for | Maximum
the permissible . Emission
s . Experimental ..
- determination | uncertainty . Limit
Parameter Slope | Intercept | Range of Validity o Confidence
of the (95% interval [%] Value
calibration confidence ? (ELV)
fuction interval)
Dust 0,441 0,000 0- 4,21 [mg/Nm® rif 0,] Metodo B 30 27,79 5
Nitrogen Oxide (NO) 1,169 2,870 0-24,81 [mg/Nm3 rif O,] Metodo A 20 3,13 55
Carbon Monoxide (CO) | 1,007 -1,663 0 - 22 [mg/Nm? rif 0,] Metodo C 10 0,62 110
Oxygen (0,) 1,124 0,000 0-14,54 [% Vol.] Metodo B 10 3,74 /
Carbon Dioxide (CO,) 0,955 0,010 0-5,02 [% Vol.] Metodo B 10 1,49 /

As regards carbon monoxide and nitrogen monoxide, the range of validity is lower than the
emission limit value, carbon monoxide ELV is 110 mg/Nm3 and nitrogen monoxide ELV is 55
mg/Nm?, then the consideration of Chapter 6.5 “Calibration Function of the AMS and its validity”

of the technical standard EN 14181 : 2015 are applied.

Table 12 - Zero Verify

Zero verify for single parameter (Rif. 6.5 - Calibration Function of the AMS and
its validity EN 14181 : 2015)

. Deviation of the AMS
Emission Reference . Result
.. - . AMS calibrated value i
Parameter Limit Value Range of Validity Concentration Response compared to the (Deviation
(ELV) (ZERO) P P . <10 % ELV)
reference concentration
Nitrogen Oxide (NO) 55 0- 24,81 [mg/Nm3 rif 02] 0 0,1 2,99 Positive
Carbon Monoxide (CO) 110 0 - 22 [mg/Nm3 rif 02] 0 0 1,66 Positive
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Table 13 - Span/ELV Verify

Span/ELV Verify (Rif. 6.5 - Calibration Function of the AMS and its validity EN 14181 : 2015)
. Maximum
e Maximum L.
. Deviation of the . permissible
Emission " permissible . Result
. Reference AMS calibrated X uncertainty .
Limit -~ . AMS uncertainty (Deviation
Parameter Range of Validity | Concentration value compared to (95%
Value Response (95% ! <1.C. 95%
(ELV - SPAN) the reference ! confidence
(ELV) . confidence . - ELV)
concentration interval) interval) at
ELV
Nitrogen 0-24,81 "
Oxide (NO) 55 [mg/Nm3 rif 02] 61,56 59,58 10,96 20 11 Positive
Carbon
Monoxide 110 0-22[mg/Nms3 116,44 117 0,32 10 11 Positive
(CO) rif 02]

Below a summary of the results obtained from the IAR test performed on the analyzer (AMS)

installed on the stack 6A.

Table 14 - IAR Values

IAR IAR IAR IAR
Water Vapour Temperature Pressure Flow Rate
88,5 97,8 97,7 81,8
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10 CONCLUSIONS AND COMMENTS

Taken note of analytical determinations performed on the gaseous effluents of the plant and the
processing on the data carried out, it demonstrate the positive result of the procedure QAL2. The
functional test performed showed the correct installation of the AMS system, the suitability of the

installation site and the efficiency of the entire design.

The Ammonia and Sulfur Dioxide parameters are in concentrations below instrumental detection
limits of AMS, so it has not been possible to construct the QAL2 calibration. However, the analyzer

can still correctly record the two parameters, this is noted by the linearity test.

Auxiliary parameter analyzers respond positively to the accuracy test, this shows that they work

properly.
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1 ALIGNMENT AND CLEANLINESS (ONLY NON-EXTRACTIVE SYSTEM)
Type of Verification (visual) Notes / Comments
a Obstruction Optical path The operator performs the necessary maintenance and checks.
b Cleaning of Optical Components The operator on 14/06/2017 instructed its supplier (DG Tech) to
c Alignment carry out the checks provided for in the user manuals of the
instrument.
d Presence of Air Purge The visual checks required by EN 14181 were positive.
2 SAMPLING SYSTEM (ONLY EXTRACTIVE SYSTEM)
Type of Verification (visual) — State
Great Sufficient Inadequate
a Sampling probe X
b Calibration gas conditioning system X
C Pumps X
d Pneumatic connections X
e Sample line X
f Generators/current stabilizers X
g Filters X
Notes / Comments:
3 DOCUMENTATIONS AND RECORDS
Type of Documents Location Reference
a P & | of the AMS (Plan of the AMS pneumatic system) Technical Office David Griscti
b Details of the performance testing and certification of Technical Office David Griscti
the AMS
C AMS user manual (Including the maintenance part) Technical Office David Griscti
d (%) Logboo!<s with records of malfunctions Technical Office David Griscti
and maintenance performed
e (*) Service reports Technical Office David Griscti
f(*) QAL3 Documentation Technical Office David Griscti
g AMS ménagement.system procedure for maintenance, Not Informed /
calibration and training
h Training records Not Informed /
i Maintenance schedules Not Informed /
| Auditing plans and records Not Informed /

Notes / Comments:
(*) D3 POWER GENERATION LIMITED has performed a functional test on 14/06/2017 by Danks Gasanalyse Teknik (DG
TEK)
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4 SERVICEABILITY
Type of Verification — State
Great Sufficient Inadequate
Safe and clean working environment with
a sufficient space and weather X
protection
b Easy and safe access to the ASM X
c(*) Adequate supplies of reference material, X
tool and spare part

Notes / Comments:

(*) D3 POWER GENERATION LIMITED has performed a functional test on 14/06/2017 by Danks Gasanalyse Teknik (DG

TEK)
5 LEAK TEST (ONLY EXTRACTIVE SYSTEM )
Description of the test Result
3 Checking for leaks in extractive systems shall be conducted by disconnecting the
sampling line at the probe exit, plugging the line, and adjusting the vacuum to 50 Positive
kPa using the bypass valve. (rif. 7.1 Checking for leaks - 1ISO 10396:2007)
6 Zero and Spa check ()
Full Reference Value AMS Reference Value AMS
Parameter u.d.m. Scale set ZERO Measure SPAN Measure

ZERO SPAN
0,1 290,2
co mg/Nm3 0 0,0 0,1 291,1 290,6
0,1 290,4
0,2 244,7
NO mg/Nm3 0 0,0 0,1 256,5 246,8
0,2 247,1
0,1 190,0
SO, mg/Nm3 0 0,0 0,0 185,9 192,0
0,0 195,0
0,0 16,6
0, % Vol 0 0,0 0,1 16,7 16,7
0,0 16,7
0,1 20,0
Co, % Vol 0 0,0 0,2 20,0 19,9
0,1 20,0
0,0 21,0
NH; mg/Nm3 0 0,0 0,0 23,9 21,0
0,0 21,5
0,1 83,3
NO, mg/Nm3 0,1 0,1 0,3 83,7 82,8
0,2 82,8

Notes / Comments:
(*) Values recorded by linearity tests.
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7 Linearity
Parameter Full Scale set Slope (B) Intercept (A) de el [%] Results
co 0-300 mg/Nm3 1,000 0,554 0,7 Positive
NO 0-300 mg/Nm3 0,970 1,054 1,0 Positive
SO, 0-2000 mg/Nm3 1,051 2,697 0,3 Positive
0, 0-21 %vol 0,990 -0,049 0,9 Positive
co, 0 - 25 %vol 0,990 0,073 0,3 Positive
NH3 0-30mg/Nm3 0,878 0,180 3,1 Positive
NO, 0- 100 mg/Nm3 0,988 -0,001 2,0 Positive
Notes / Comments:
(*) Test recordings are in Annex 2.
8 | Interferences
Type of Verification Result

The same interference reported in the QAL1 certificate has been evaluated.
a Interferences are evaluated by DG Tech by placing different concentrations of Positive
water vapor.

9 Respose time
Type of Verification (visual) Result
a Response times were verified by directly setting the reference gas in the AMS and Positive
comparing the timing with those stated in QAL1.
Determination of homogeneity od the Sampling Point
(Rif. 8.3 Determination of homogeneity - UNI EN 15259:2006)
(V) 0,
Point | Grid Sampling | Diameter 0, S[:l\\lllon OS:S":M 0 if/l‘;o” Seria O2 ams Result
1 9 1 12,43 11,54
2 29 1 12,45 11,74
3 59 1 12,65 11,95
4 141 1 12,44 11,65
5 171 1 12,55 11,52
6 191 1 12,50 11,65
7
8
9
10 0,08 0,19 Positive
11 9 2 12,48 11,12
12 29 2 12,44 11,65
13 59 2 12,55 11,62
14 141 2 12,62 11,52
15 171 2 12,63 11,66
16 191 2 12,55 11,58
17
18
19
20
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12.1 TEST LINEARITY OF CARBON MONOXIDE
Stack 6A Data materials used
D3 POWER GENERATION
Cust Cyli P API
ustomer LIMITED ylinder Producer SAPIO
Parameter co Serial/Certificate MP9/1309
Analyzer SICK MCS 100 E Concentration 233 | ppm
Full Scale set 0- 300 | mg/Nm3 Expiration 01/08/2019
Date measurements 06/11/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure . Relative
Reference Residual . o
Level Value (V,) Reply 1 Reply 2 Reply 3 X d Residual - % Result
(X:) () (X:) el
0 0 0,1 0 0,1 0,1 -0,49 -0,2 Positive
1 9,7 9,5 9,6 9,7 9,6 -0,66 -0,2 Positive
2 48,5 50,2 50,3 50,2 50,2 1,15 0,4 Positive
m 3 97,0 98,0 98,0 98,0 98,0 0,39 0,1 Positive
4 145,5 145,5 145,4 145,3 145,4 -0,73 -0,2 Positive
E 5 194,0 197,0 195,9 197,3 196,7 2,07 0,7 Positive
Z 6 291,1 290,2 290,6 290,4 290,4 -1,31 -0,4 Positive
\ 0 0 0,2 0 0,2 0,1 -0,42 -0,1 Positive
QO Y, 98,2 A' 98,8 B 1,000 A 0,5540
E Legend
U Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Carbon monoxide
. 350,0
€ 300,0 -
£
es 250,0 -
£
o 200,0 -
S 150,0 - ¢ Linearity Carbon Monoxide
©
< 100,0 - y = 1,0003x + 0,554
£ 50,0 - R? = 0,9999
<
0,0 T T T T T T 1
0 50 100 150 200 250 300 350
Reference Value [mg/Nm?3]
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12.2 TEST LINEARITY OF NITROGEN OXIDE
Stack 6A Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter NO Serial/Certificate MP9/1309
Analyzer SICK MCS 100 E Concentration 230 | ppm
Full Scale set 0- 300 | mg/Nm3 Expiration 01/08/2019
Date measurements 06/11/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure . Relative
Reference Residual .
Level Reply 1 Reply2 | Reply3 X Residual - % Result
Value (Y;) d.
(Xi) (XI) (XI) dt:,rel
0 0 0,2 0,1 0,2 0,2 -0,89 -0,3 Positive
1 10,26 10,5 10,4 10,3 10,4 -0,60 -0,2 Positive
2 51,3 50,1 50,8 50,4 50,4 -0,36 -0,1 Positive
3 102,61 102,9 102,7 102,4 102,7 2,12 0,7 Positive
Y ) 4 153,92 153 152 155 153,3 3,04 1,0 Positive
E 5 205,23 201,3 201,2 201,4 201,3 1,26 0,4 Positive
Z 6 256,53 244,7 246,8 247,1 246,2 -3,58 -1,2 Positive
~— 0 0 0,1 0,1 0 0,1 -0,99 -0,3 Positive
(o]0) Y, 97,5 A 95,6 B 0,970 A 1,0541
E Legend
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Nitrogen monoxide
. 300,0 -
E
2 250,0 -
S~
o
£ 200,0 -
S
= 150,0 - ¢ Linearity Nitrogen monoxide
£ 100,0 - y =0,9696x + 1,0541
g R?=0,9995
S 50,0 -
°
§ 0,0 T T T T T 1
P 0 50 100 150 200 250 300
=

Theoretical Concentration [mg/Nm?3]
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12.3 TeST LINEARITY OF NITROGEN DIOXIDE
Stack 6A Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter NO, Serial/Certificate MP311905
Analyzer SICK MCS 100 E Concentration 81,6 | ppm
Full Scale set 0- 100 | mg/Nm3 Expiration 30/03/2018
Date measurements 06/11/2017 Diluter Beta CAP30RK |
Measurements and calculations
Ref AMS Measure Residual Relative
Level Vzlif?\;()a Reply 1 Reply 2 Reply 3 Xe es:j ua Residual - % Result
I (XI) (XI) (XI) ¢ dc,rel
0 0 0,1 0,1 0,3 0,2 0,17 0,2 Positive
1 5,58 5,4 5,1 5 5,2 -0,34 -0,3 Positive
2 27,88 26,1 26,2 26,1 26,1 -1,40 -1,4 Positive
o 3 55,76 56,6 57 57,5 57,0 1,96 2,0 Positive
E 4 72,56 72,43 72,51 72,63 72,5 0,85 0,9 Positive
5 83,7 83,29 82,76 82,82 83,0 0,28 0,3 Positive
Z 6 99,39 96,2 96,3 97,4 96,6 -1,54 -1,5 Positive
\ 0 0 0,1 0 0 0,0 0,03 0,0 Positive
QD Y, 43,1 A 42,6 B 0,988 A -0,0014
E Legend
N
O Yi: concentration of reference material;
Z Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Nitrogen Dioxide
120,0
T
=2 100,0 -
S~
ob
E
c 80,0 -
2
®
.;:: 60,0 - ¢ Linearity Nitrogen Dioxide
]
c
S
2 40,0 1 y =0,9878x - 0,0014
g R?=0,9992
® 20,0 -
@
=
0,0 T T T T T 1
0 20 40 60 80 100 120

Theoretical Concentration [mg/Nm?3]
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12.4 TEST LINEARITY OF SULFUR DIOXIDE

Stack 6A Data materials used
Customer b3 POWEITVI?E\‘;RATION Cylinder Producer SAPIO
Parameter SO, Serial/Certificate MP9/1309

Analyzer SICK MCS 100 E Concentration 65,1 | ppm
Full Scale set 0- 2000 | mg/Nm3 Expiration 01/08/2019
Date measurements 06/11/2017 Diluter Beta CAP30RK |

Measurements and calculations

Ref AMS Measure Residual Relative
Level Vzlif?;f Replyl | Reply2 | Reply3 X, es; Y8 | Residual-% | Result
I (X|) (XI) (X|) ¢ dc,rel
0 0 0,1 0 0 0,0 -2,66 -0,1 Positive
1 6,01 8 9 8 8,3 -0,68 0,0 Positive
2 18,59 21 20 21 20,7 -1,57 -0,1 Positive
o 3 49,57 60 59 60 59,7 4,88 0,2 Positive
E 4 92,94 110 105 104 106,3 5,96 0,3 Positive
5 123,92 134 137 135 135,3 2,41 0,1 Positive
Z 6 185,88 190 192 195 192,3 -5,71 -0,3 Positive
~ 0 0 0,1 0 0,1 0,1 -2,63 -0,1 Positive
o]0) Y, 59,6 A' 65,3 B 1,051 A 2,6965
E Legend
N
O Yi: concentration of reference material;
(Vo) Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Sulfur dioxide
. 250,0 ~
o0
£
£
céo 200,0 - s
s
2 150,0 -
© ’
S . . . .
£ ¢ Linearity Sulfur Dioxide
o
£ 100,0 - >
o
o
T y =1,0509x + 2,6965
S 50,0 - R?=0,9969
©
Q
=
0,0 T T T 1
0 50 100 150 200
Theoretical Concentration [mg/Nm3]
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12.5 TEST LINEARITY OF OXYGEN
Stack 6A Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter 0, Serial/Certificate P33021
Analyzer SICKMCS 100 E Concentration 25,06 | %vol
Full Scale set 0- 21 | %vol Expiration 30/03/2020
Date measurements 06/11/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure ) Relative
Reference Residual .
Level Reply 1 Reply 2 Reply 3 Xe Residual - % Result
Value (Y;) d.
(Xi) (XI) (XI) dc,rel
0 0 0 0,1 0 0,0 0,08 0,4 Positive
1 0,835 0,6 0,5 0,6 0,6 -0,21 -1,0 Positive
2 4,177 4,2 4 4,1 4,1 0,01 0,1 Positive
3 8,353 8,21 8,3 8,2 8,2 0,01 0,1 Positive
4 12,53 12,33 12,31 12,3 12,3 -0,05 -0,2 Positive
— 5 16,707 16,59 16,74 16,74 16,7 0,19 0,9 Positive
O 6 20,883 20,53 20,48 20,52 20,5 -0,12 -0,6 Positive
> 0 0 0 0 0,1 0,0 0,08 0,4 Positive
X Y, 7,9 A 7,8 B 0,990 A -0,0494
Legend
N
Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Oxygen
25,0 -
5
>
R 20,0 -
s
2
=}
© 15,0 -
€
9 ¢ Linearity Oxygen
§ 10,0 -
-] y = 0,9905x - 0,0494
< R?=0,9997
@ 5,0 A
©
L}
S
0,0 T T T T 1
0 5 10 15 20 25
Theoretical Concentration [%vol]
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12.6 TEST LINEARITY OF CARBON DIOXIDE
Stack 6A Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter Cco, Serial/Certificate MP9/1309
Analyzer SICKMCS 100 E Concentration 20,02 | %vol
Full Scale set 0- 25 | %vol Expiration 01/08/2019
Date measurements 06/11/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure Relative
Reference Residual .
Level Reply 1 Reply 2 Reply 3 Xc Residual - % Result
Value (Y;) d.
(Xi) (XI) (XI) dc,rel
0 0 0,1 0,2 0,1 0,1 0,06 0,2 Positive
1 2 2,01 2,02 2 2,0 -0,04 -0,2 Positive
2 3,33 3,46 3,4 3,44 3,4 0,06 0,3 Positive
3 5,33 5,3 5,31 5,35 53 -0,03 -0,1 Positive
—_ 4 10,01 9,81 9,86 9,8 9,8 -0,16 -0,6 Positive
O 5 16,68 16,55 16,65 16,59 16,6 0,01 0,0 Positive
> 6 20,02 20 19,89 20,01 20,0 0,07 0,3 Positive
\O 0 0 0,3 0 0 0,1 0,03 0,1 Positive
=) Y, 7,2 A 7,2 B 0,990 A 0,0733
AN Legend
@)
@)
Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Carbon Dioxide
25,0 -
g
X 20,0 -
5
T 15,0 -
]
S ¢ Linearity Carbon Dioxide
=
S 10,0 -
K y =0,99x + 0,0733
=] 2 _
§ 50 - R%*=0,9999
S
0,0 T T T T 1
0 5 10 15 20 25

Theoretical Concentration [%vol]
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12.7 TEST LINEARITY OF AMMONIA

Stack 6A Data materials used
Customer b3 POWEITVI?E\‘;RATION Cylinder Producer SAPIO
Parameter NH; Serial/Certificate MP17107
Analyzer SICK MCS 100 E Concentration 47,3 | ppm

Full Scale set 0- 30 | mg/Nm3 Expiration 31/12/2017
Date measurements 06/11/2017 Diluter Beta CAP30RK |

Measurements and calculations

Theoretical Concentration [mg/Nm?3]

AMS Measure Relative
Reference Residual .
Level Reply 1 Reply 2 Reply 3 Xe Residual - % Result
Value (Y;) d.
(Xi) (XI) (X|) dc,rel
0 0 0 0,1 0 0,0 -0,15 -0,5 Positive
1 1,19 1,1 0,8 0,6 0,8 -0,39 -1,3 Positive
2 5,98 5,39 5,41 5,43 54 -0,02 -0,1 Positive
m 3 11,96 11,59 11,61 11,63 11,6 0,94 3,1 Positive
E 4 17,93 15,8 15,9 16,2 16,0 0,05 0,2 Positive
5 23,91 20,95 21,02 21,5 21,2 0,00 0,0 Positive
2 6 29,9 25,8 26,2 26,1 26,0 -0,38 -1,3 Positive
S~ 0 0 0,2 0,2 0 0,1 -0,05 -0,2 Positive
o]0) Y, 11,4 A 10,1 B 0,878 A 0,1797
E Legend
Yi: concentration of reference material;
Z Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Ammonia
— 30,0
m
£
> 25,0
E
c 20,0 A
2
=]
o . . .
£ 150 - ¢ Linearity Ammonia
Q
o
S y =0,8775x + 0,1797
S 10,0 -
ot ! R2=0,9983
g
2 50 -
(5]
=
0,0 T T T T T 1
0 5 10 15 20 25 30 35
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13 ANNEX 3 - TEST REPORT

13.1 DETERMINATION OF THE VELOCITY PROFILE

Report Campionamento / Determinazione del Profilo di Velocita

Determinazione della Velocita e Portata

UNI EN ISO 16911-1:2013 Annex A

Parametri Ausiliari

Ossigeno (0,)

UNI EN 14789:2006

Temperatura

UNI EN ISO 16911-1:2013 Annex A

Pressione

UNIEN ISO 16911-1:2013 Annex A

Vapor d'acqua

UNI EN 14790:2006

Informazioni in merito alla strumentazione e supporti utilizzati per il campionamento ed analisi

Strumentazione

Misuratore di Velocita e Portata DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Analizzatore Gas Horiba MY25EG2X Analizzatore Horiba PG-350E
Tubo di Pitot Zambelli 30435 k =0,8296; Type Pitot (S)
Informazioni relative al Punto Emissivo
Diametro del camino [m] 2,00 Altezza da terra [m] 40
Superficie del camino (m?] 3,14 Altezza da terra del punto di campionamento [m] Verticale
Diametri a mpnte del punto di 12,5 Diametri a valle del punto di campionamento 1
campionamento
Personale tecnico che ha eseguito il campionemento
Dott. Giorgio Rocchia
Determinazione del profilo di velocita ‘ 06/11/2017
Punto | Diametro Affondamento Temp:eratura Api [Pa] Velocita Parametri Ausiliari
[cm] [°cl [m/s]
1 1 9 365 335 29,3 .
2 1 29 364 344 29,6 Ossigeno 12,5
[% vol]
3 1 59 365 326 28,9
4 1 141 365 325 28,8 Biossido di
5 1 171 365 334 29,2 Carbonio 4,8
6 1 191 364 341 29,5 [%vol]
7 Vapore
8 Acqueo 10,48
9 [% vol]
10 N
11 2 9 363 321 28,6 Densita - p 1,305
(Kg/m?) ’
12 2 29 365 336 29,3
13 2 59 362 336 29,3 Pressione
14 2 141 363 333 29,1 Emissione 102
15 2 171 365 334 29,2 [kPa]
16 2 191 365 330 29,1 Temperatura
17 Ambiente [°C] 18
18
19 Pressione
Ambiente 1008
20 [hPa]
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Determinazione del profilo di velocita ‘ 07/11/2017
Punto Diametro Affondamento Temp:-:ratura Api [Pa] Velocita Parametri Ausiliari
[cm] [°C] [m/s]
1 1 9 153 67,5 10,73 Ossi
2 1 29 152 68,4 10,79 Se1Beno 11,9
[% vol]
3 1 59 153 69,6 10,89
4 1 141 154 72,4 11,12 Biossido di
5 1 171 152 70,1 10,92 Carbonio 4,6
6 1 191 155 69,6 10,92 [%vol]
7
3 Vapore Acqueo 10,46
9 [% vol]
10 Densita
11 2 9 152 71,5 11,03 ensita - p 1,303
(Kg/m°)
12 2 29 151 72 11,05
13 2 59 155 72,6 11,15 Pressione
14 2 141 153 72 11,08 Emissione 102
15 2 171 155 70,1 10,96 [kPa]
16 2 191 153 69,2 10,86 Temperatura
i; Ambiente [°C] 19
19 Pressione
Ambiente 1010
20 (hPal
Determinazione del profilo di velocita ‘ 08/11/2017
Punto | Diametro Affondamento Temp:eratura Api [Pa] | Velocita [m/s] Parametri Ausiliari
[em] [°C]
1 1 9 141 43,44 8,50 Ossi
2 1 29 142 42,1 8,38 SSIBEN0 12,8
[% vol]
3 1 59 140 40,8 8,23
4 1 141 140 40,6 8,21 Biossido di
5 1 171 139 41 8,24 Carbonio 4,3
6 1 191 138 41,2 8,25 [%vol]
7
3 Vapore Acqueo 11,62
[% vol]
9
10 Densits
11 2 9 140 42,1 8,36 ensita - p 1,302
(Kg/m?)
12 2 29 141 42,2 8,38
13 2 59 139 39,4 8,08 Pressione
14 2 141 138 40,1 8,14 . 102
Emissione [kPa]
15 2 171 141 38,9 8,05
16 2 191 140 40,1 8,16 Temperatura
1 2
7 Ambiente [°C] 0
18
19 Pressione
102
20 Ambiente [hPa] 0
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13.2 DUST REPORT

Sampling and Analysis Report - Dust

Dust

UNIEN 13284 -1:2003

Auxiliary Parameters

Velocity and Flow

UNI EN ISO 16911-1:2013 Annex A

Oxygen (O,)

UNI EN 14789:2006

Temperature

UNIEN ISO 16911-1:2013 Annex A

Pressure

UNIEN ISO 16911-1:2013 Annex A

Water vapor

UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Isokinetic Sampler DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Tubo di Pitot Zambelli 30435 k =0,8296; Type Pitot (S)
Sampling material
Filter Material Glass Fiber Filter Diameter [mm] 47
Filtration Temperature Stack Temperature Conditioning Temperature [° C] 180
Technical personnel who performed the sampling
Dott. Giorgio Rocchia
Dust - Sampling and analysis Data 1
Date and time of Start Sampl.ing Filter Dust m.ass ijst.mass in .the Sampling
I.D. Sample Reply . duration on the filter | Rinsing solution | Volume
of the Sampling . Code 37 (1)
[min] [mg] [mg] [Nm’]
Method Blank 06/11/2017 / FNO1 0,00 0,06 0,881
2125827-001 Reply 1 06/11/2017 13:15 60 FNO2 0,92 0,16 0,506
2125827-002 Reply 2 06/11/2017 14:38 60 FNO3 3,43 0,16 1,633
2125827-003 Reply 3 06/11/2017 15:52 60 FNO4 1,05 0,15 0,641
2125827-004 Reply 4 06/11/2017 17:06 60 FNO5 1,06 0,11 0,607
2125827-005 Reply 5 06/11/2017 18:16 60 FNO6 2,02 0,11 1,016
Method Blank 07/11/2017 / FM91 0,00 0,05 0,883
2125827-006 Reply 6 07/11/2017 09:04 60 FM92 1,90 0,16 0,884
2125827-007 Reply 7 07/11/2017 10:21 60 FM93 2,26 0,14 0,894
2125827-008 Reply 8 07/11/2017 11:40 60 FM94 2,13 0,15 0,880
2125827-009 Reply 9 07/11/2017 12:47 60 FM95 2,05 0,14 0,874
2125827-010 Reply 10 07/11/2017 14:14 60 FM97 1,64 0,13 0,881
Method Blank 08/11/2017 / FNO7 0,00 0,05 0,662
2125827-011 Reply 11 08/11/2017 08:35 60 FNO8 2,01 0,13 0,710
2125827-012 Reply 12 08/11/2017 09:35 60 FNO9 1,40 0,11 0,700
2125827-013 Reply 13 08/11/2017 10:39 60 FN10 1,11 0,11 0,458
2125827-014 Reply 14 08/11/2017 11:48 60 FN11 2,48 0,11 0,716
2125827-015 Reply 15 08/11/2017 12:57 60 FN12 1,89 0,11 0,728

D The pressure, temperature and volume data related to the Method Blank are obtained from the average of the

values of the 5 replies of the day.

DR.21.25 Rev. 0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

36




Chimica

Applicata \\1\\;{/'/’/4
Depurazione M
Ac_qt_u.e s.n.c._ _ ’4//\//‘;\\\\\? RETE AV DICCREDTAMENEO I
di Filippo Giglio & C AR LAB N® 0438
Dust - Sampling and analysis Data 2
Dust Dust .
1.D. Sample Stack Speed Temperg}ure Pressu(lge H,0 " 0, | Concentration Concentr.atlon
[m/s] [°C] [kPa] [%v/v] [%v/v] [mg/Nm’] © @ correct ‘”;“(‘1,8,2
[mg/Nm’]
Method Blank / 363,95 100,7 10,60 12,53 0,06 0,04
2125827-001 9,52 364,62 100,7 11,00 12,56 2,13 1,51
2125827-002 30,88 365,10 100,6 10,80 12,57 2,20 1,56
2125827-003 11,95 363,43 100,7 10,30 12,49 1,87 1,32
2125827-004 11,37 362,52 100,8 10,90 12,51 1,94 1,37
2125827-005 19,04 364,08 100,7 10,00 12,53 2,10 1,49
Method Blank / 152,26 101,2 10,44 13,50 0,06 0,05
2125827-006 10,94 152,88 101,1 10,10 13,88 2,33 1,96
2125827-007 11,14 155,65 101,1 10,50 13,90 2,69 2,27
2125827-008 10,95 153,28 101,2 11,00 13,19 2,59 1,99
2125827-009 10,76 150,17 101,1 10,02 13,27 2,51 1,95
2125827-010 10,95 149,34 101,7 10,60 13,29 2,01 1,57
Method Blank / 144,14 101,5 11,38 13,27 0,07 0,05
2125827-011 8,67 140,48 101,6 11,00 13,22 3,02 2,33
2125827-012 8,73 140,05 101,7 12,00 13,30 2,15 1,68
2125827-013 5,64 148,15 101,8 11,00 13,27 2,66 2,06
2125827-014 8,88 146,57 100,7 12,00 13,29 3,62 2,81
2125827-015 8,88 145,44 101,7 10,90 13,27 2,75 2,14
@ pust Concentration (Wet).
® pust Concentration (Dry), normalized for temperature and pressure and corrected for reference oxygen.
Dust - Quality Control (QC) 3
Date and time of | Sampling Iso rate Dust Concentration o
I.D. Sample Reply Start of the duration %] @) Result correctswith 0, Result
Sampling [min] [mg/Nm] - Blank
Method Blank 06/11/2017 / 0,04 Positive
2125827-001 | Reply1 | 06/11/2017 13:15 60 0,2 Positive
2125827-002 | Reply2 | 06/11/2017 14:38 60 -0,1 Positive
2125827-003 | Reply3 | 06/11/2017 15:52 60 0,2 Positive
2125827-004 | Reply4 | 06/11/2017 17:06 60 0 Positive
2125827-005 | Reply5 | 06/11/2017 18:16 60 0 Positive
Method Blank 07/11/2017 / 0,05 Positive
2125827-006 | Reply 6 | 07/11/2017 09:04 60 0 Positive
2125827-007 | Reply 7 | 07/11/2017 10:21 60 0,1 Positive
2125827-008 | Reply 8 | 07/11/2017 11:40 60 0,1 Positive
2125827-009 | Reply 9 | 07/11/2017 12:47 60 0 Positive
2125827-010 | Reply 10 | 07/11/2017 14:14 60 0 Positive
Method Blank 08/11/2017 / 0,05 Positive
2125827-011 | Reply 11| 08/11/2017 08:35 60 0 Positive
2125827-012 | Reply 12 | 08/11/2017 09:35 60 0 Positive
2125827-013 | Reply 13 | 08/11/2017 10:39 60 2,3 Positive
2125827-014 | Reply 14 | 08/11/2017 11:48 60 0 Positive
2125827-015 | Reply 15| 08/11/2017 12:57 60 0 Positive

“ Dust sampling must be done in isocinetics. The isocinetic value must be within the Range -5% <G <+ 15%.
®) bust concentration in Method Blank must be less than 10% of the emission limit - ELV (paragraph 10.6 of UNI EN
13284-1: 2003 standard).
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LAB N® 0438

13.3 COMBUSTION GAS REPORT

Nitrogen Oxides, Carbon Monoxide, Sulfur Dioxide, Oxygen and Carbon Dioxide -
Sampling and Analysis Report

Oxygen (0,) UNI EN 14789:2017
Nitrogen Oxide (NO) UNI EN 14792:2017
Carbon Monoxide (CO) UNI EN 15058:2017
Sulfur Dioxide (SO,) ISO 11042-1:1996
Carbon Dioxide (CO,) ISO 11042-1:1996

Information on the instrumentatio used for sampling and analysis

Instrumentation

Analizzatore

Analizzatore Gas Horiba MY25EG2X Horiba PG-350E

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Determination of Nitrogen Oxide (NO) - Sampling and analysis Data 1
. Samplin Nitrogen Oxide
I.D. Sample Reply Date and time o'f Start durazio: (NO) -g[mg/Nm3] Oxygen (C()lz)) )
of the Sampling . [%vol]
[min] (2)

2125827-001 Reply 1 06/11/2017 16:51 60 37,60 12,56
2125827-002 Reply 2 06/11/2017 18:05 60 33,97 12,57
2125827-003 Reply 3 06/11/2017 19:15 60 33,54 12,49
2125827-004 Reply 4 06/11/2017 20:29 60 32,62 12,51
2125827-005 Reply 5 06/11/2017 21:29 60 31,10 12,53
2125827-006 Reply 6 07/11/2017 10:03 60 18,88 13,88
2125827-007 Reply 7 07/11/2017 11:20 60 18,42 13,90
2125827-008 Reply 8 07/11/2017 12:39 60 20,41 13,19
2125827-009 Reply 9 07/11/2017 13:46 60 21,64 13,27
2125827-010 Reply 10 07/11/2017 15:13 60 22,82 13,29
2125827-011 Reply 11 08/11/2017 09:34 60 25,93 13,22
2125827-012 Reply 12 08/11/2017 10:34 60 24,78 13,30
2125827-013 Reply 13 08/11/2017 11:38 60 24,16 13,27
2125827-014 Reply 14 08/11/2017 12:47 60 24,03 13,29
2125827-015 Reply 15 08/11/2017 13:56 60 24,25 13,27

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which QAL2 (NO) is

performed.

(2) The Nitric Oxide (NO) value is not corrected for the reference oxygen, is normalized by temperature and pressure
and is expressed on a dry basis.
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Determination of Carbon Monoxide (CO) - Sampling and analysis Data | 2
. Sampling Carbon
I.D. Sample Reply Date and time o.f Start of duration Monoxide Ongen (?12)) )
the Sampling [min] (CO) - [mg/Nm3] [%vol]

2125827-001 Reply 1 06/11/2017 14:14 60 3,28 12,44
2125827-002 Reply 2 06/11/2017 15:37 60 2,98 12,49
2125827-003 Reply 3 06/11/2017 16:51 60 2,98 12,56
2125827-004 Reply 4 06/11/2017 18:05 60 2,91 12,57
2125827-005 Reply 5 06/11/2017 19:15 60 2,74 12,49
2125827-006 Reply 6 07/11/2017 10:03 60 0,11 13,88
2125827-007 Reply 7 07/11/2017 11:20 60 0,12 13,90
2125827-008 Reply 8 07/11/2017 12:39 60 0,11 13,19
2125827-009 Reply 9 07/11/2017 13:46 60 0,11 13,27
2125827-010 Reply 10 07/11/2017 15:13 60 0,11 13,29
2125827-011 Reply 11 08/11/2017 09:34 60 0,11 13,22
2125827-012 Reply 12 08/11/2017 10:34 60 0,11 13,30
2125827-013 Reply 13 08/11/2017 11:38 60 0,11 13,27
2125827-014 Reply 14 08/11/2017 12:47 60 0,11 13,29
2125827-015 Reply 15 08/11/2017 13:56 60 0,11 13,27

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which QAL2 (CO) is

performed.

(2) The carbon monoxide (CO) value is not corrected for the reference oxygen, is normalized by temperature and

pressure and is expressed on a dry basis.

Determination of Sulfur Dioxide (SO,) - Sampling and analysis Data 3

Date and time of Start of Samp!ing Sulfur Dioxide Oxygen (0,) -

1.D. Sample Reply the Sampling dl[l::itr:(]m (SO,) - [mg/Nm’] [%vol]
2125827-001 Reply 1 06/11/2017 14:14 60 <1 /
2125827-002 Reply 2 06/11/2017 15:37 60 <1 /
2125827-003 Reply 3 06/11/2017 16:51 60 <1 /
2125827-004 Reply 4 06/11/2017 18:05 60 <1 /
2125827-005 Reply 5 06/11/2017 19:15 60 <1 /
2125827-006 Reply 6 07/11/2017 10:03 60 <1 /
2125827-007 Reply 7 07/11/2017 11:20 60 <1 /
2125827-008 Reply 8 07/11/2017 12:39 60 <1 /
2125827-009 Reply 9 07/11/2017 13:46 60 <1 /
2125827-010 Reply 10 07/11/2017 15:13 60 <1 /
2125827-011 Reply 11 08/11/2017 09:34 60 <1 /
2125827-012 Reply 12 08/11/2017 10:34 60 <1 /
2125827-013 Reply 13 08/11/2017 11:38 60 <1 /
2125827-014 Reply 14 08/11/2017 12:47 60 <1 /
2125827-015 Reply 15 08/11/2017 13:56 60 <1 /

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which QAL2 (SO,) is

performed.

(2) The sulfur dioxide (SO,) value is not corrected for the reference oxygen, is normalized by temperature and
pressure and is expressed on a dry basis.
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Determination of Oxygen (O;) - Sampling and analysis Data 4
Date and time of Start of Sampling )
I.D. Sample Reply . duration Oxygen (0,) - [%vol]
the Sampling .
[min]

2125827-001 Reply 1 06/11/2017 14:14 60 12,44
2125827-002 Reply 2 06/11/2017 15:37 60 12,49
2125827-003 Reply 3 06/11/2017 16:51 60 12,56
2125827-004 Reply 4 06/11/2017 18:05 60 12,57
2125827-005 Reply 5 06/11/2017 19:15 60 12,49
2125827-006 Reply 6 07/11/2017 10:03 60 13,88
2125827-007 Reply 7 07/11/2017 11:20 60 13,90
2125827-008 Reply 8 07/11/2017 12:39 60 13,19
2125827-009 Reply 9 07/11/2017 13:46 60 13,27
2125827-010 Reply 10 07/11/2017 15:13 60 13,29
2125827-011 Reply 11 08/11/2017 09:34 60 13,22
2125827-012 Reply 12 08/11/2017 10:34 60 13,30
2125827-013 Reply 13 08/11/2017 11:38 60 13,27
2125827-014 Reply 14 08/11/2017 12:47 60 13,29
2125827-015 Reply 15 08/11/2017 13:56 60 13,27

Notes:

(1) The Oxygen value reported refers to the values used to construct the QAL2 calibration function.

Deterination of Carbon Dioxide (CO;) - Sampling and analysis Data 5

Date and time of Start of Sampling o)
I.D. Sample Reply . duration Carbon Dioxide (CO,) - [%vol]
the Sampling .
[min]

2125827-001 Reply 1 06/11/2017 14:14 60 4,78
2125827-002 Reply 2 06/11/2017 15:37 60 4,73
2125827-003 Reply 3 06/11/2017 16:51 60 4,70
2125827-004 Reply 4 06/11/2017 18:05 60 4,70
2125827-005 Reply 5 06/11/2017 19:15 60 4,74
2125827-006 Reply 6 07/11/2017 10:03 60 3,92
2125827-007 Reply 7 07/11/2017 11:20 60 3,93
2125827-008 Reply 8 07/11/2017 12:39 60 4,26
2125827-009 Reply 9 07/11/2017 13:46 60 4,22
2125827-010 Reply 10 07/11/2017 15:13 60 4,23
2125827-011 Reply 11 08/11/2017 09:34 60 4,45
2125827-012 Reply 12 08/11/2017 10:34 60 4,41
2125827-013 Reply 13 08/11/2017 11:38 60 4,43
2125827-014 Reply 14 08/11/2017 12:47 60 4,42
2125827-015 Reply 15 08/11/2017 13:56 60 4,42

Notes:

(1) The value of Carbon Dioxide reported refers to the values used to construct the QAL2 calibration function.
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13.4 AMMONIA REPORT
Sampling and Analysis Report - Ammonia
Ammonia | EPA CTM 027:1997
Auxiliary Parameters
Velocity and Flow UNI EN ISO 16911-1:2013 Annex A
Oxygen (0,) UNI EN 14789:2006
Temperature UNIEN ISO 16911-1:2013 Annex A
Pressure UNIEN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Isokinetic Sampler DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 91126 k =0,8304; Type Pitot (S)
Sampling material
Filter Material Glass Fiber Filter Absorption solution H,S0,-0,1N
Filtration Temperature Stack Temperature Conditioning Temperature [° C] 180

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Date and time of Sampl_mg sampling Impinger | Impinger Concentration
I.D. Sample Reply Start of the duration Volume [Nm3] (@ Gl G2 [mg/Nm3]
Sampling [min] [mg] [mg]

Method Blank 06/11/2017 / 0,881 0,000 0,000 /
2125827-001 | Reply1 | 06/11/2017 13:15 60 0,506 0,000 0,000 <0,1
2125827-002 | Reply 2 | 06/11/2017 14:38 60 1,633 0,000 0,000 <0,1
2125827-003 | Reply 3 | 06/11/2017 15:52 60 0,641 0,000 0,000 <01
2125827-004 | Reply 4 | 06/11/2017 17:06 60 0,607 0,000 0,000 <0,1
2125827-005 | Reply 5 | 06/11/2017 18:16 60 1,016 0,000 0,000 <0,1

Method Blank 07/11/2017 / 0,883 0,000 0,000 /
2125827-006 | Reply 6 | 07/11/2017 09:04 60 0,884 0,000 0,000 <0,1
2125827-007 | Reply 7 | 07/11/2017 10:21 60 0,894 0,000 0,000 <0,1
2125827-008 | Reply 8 | 07/11/2017 11:40 60 0,880 0,000 0,000 <0,1
2125827-009 | Reply9 | 07/11/2017 12:47 60 0,874 0,000 0,000 <0,1
2125827-010 | Reply 10 | 07/11/2017 14:14 60 0,881 0,000 0,000 <0,1

Method Blank 08/11/2017 / 0,662 0,000 0,000 /
2125827-011 | Reply 11 | 08/11/2017 08:35 60 0,710 0,000 0,000 <0,1
2125827-012 | Reply 12 | 08/11/2017 09:35 60 0,700 0,000 0,000 <0,1
2125827-013 | Reply 13 | 08/11/2017 10:39 60 0,458 0,000 0,000 <0,1
2125827-014 | Reply 14 | 08/11/2017 11:48 60 0,716 0,000 0,000 <0,1
2125827-015 | Reply 15 | 08/11/2017 12:57 60 0,728 0,000 0,000 <0,1

D The pressure, temperature and volume data related to the Method Blank are obtained from the average of the
values of the 5 replies of the day.
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Parameter co Emission Point 6A
0, rif % 15 SRM AMS Calculations
N. Test DATE/TIME Y; Yi-Ym 0, Yis Xi 0, xi-xm | (xi-xm)® | (xi-xm)*(Yi-Ym) Vi i Di = VisVis Di-d (Di-d)?
1 6/11/17 14:14 3,28 -3,37 12,44 2,30 4,26 11,52 -3,99 15,91 13,43 2,63 1,67 0,63 0,62 0,39
2 6/11/17 15:37 2,98 -3,67 12,49 2,10 4,28 11,53 -3,97 15,75 14,57 2,65 1,68 0,42 0,41 0,16
3 6/11/17 16:51 2,98 -3,67 12,56 2,12 4,37 11,58 -3,88 15,05 14,22 2,74 1,75 0,37 0,36 0,13
4 6/11/17 18:05 2,91 -3,73 12,57 2,07 4,34 11,58 -3,92 15,34 14,62 2,70 1,72 0,35 0,34 0,11
5 6/11/17 19:15 2,74 -3,91 12,49 1,93 4,26 11,53 -3,99 15,94 15,59 2,63 1,66 0,27 0,26 0,07
6 7/11/17 10:03 0,11 -6,54 13,88 0,09 2,38 11,74 -5,88 34,52 38,39 0,73 0,47 -0,38 -0,39 0,15
7 7/11/17 11:20 0,12 -6,53 13,90 0,10 2,45 11,74 -5,81 33,72 37,90 0,80 0,52 -0,42 -0,43 0,19
8 7/11/17 12:39 0,11 -6,53 13,19 0,09 2,43 11,75 -5,82 33,89 38,03 0,79 0,51 -0,42 -0,44 0,19
9 7/11/17 13:46 0,11 -6,54 13,27 0,08 2,40 11,75 -5,85 34,24 38,27 0,76 0,49 -0,41 -0,42 0,18
10 7/11/17 15:13 0,11 -6,53 13,29 0,09 2,24 11,76 -6,01 36,13 39,28 0,60 0,39 -0,30 -0,31 0,10
11 8/11/17 9:34 0,11 -6,54 13,22 0,08 1,65 11,56 -6,61 43,67 43,21 -0,01 0,00 0,09 0,07 0,01
12 8/11/17 10:34 0,11 -6,54 13,30 0,08 1,75 11,63 -6,51 42,35 42,56 0,09 0,06 0,02 0,01 0,00
13 8/11/17 11:38 0,11 -6,54 13,27 0,08 1,80 11,67 -6,45 41,65 42,20 0,15 0,10 -0,01 -0,03 0,00
14 8/11/17 12:47 0,11 -6,54 13,29 0,08 1,78 11,68 -6,48 41,96 42,36 0,12 0,08 0,00 -0,01 0,00
15 8/11/17 13:56 0,11 -6,54 13,27 0,08 1,82 11,66 -6,43 41,40 42,08 0,17 0,11 -0,03 -0,04 0,00
16 zero 0,00 -6,65 15,00 0,00 0,10 15,00 -8,15 66,48 54,19 -1,56 -1,56
17 span 97,00 90,35 15,00 97,00 98,00 15,00 89,75 8054,44 8108,98 96,99 | 96,99
Average 0,01
Sum 8582,44 8639,88 1,67
Emission Limit Value - ELV [mg/Nm3 rif O,] 110 Yaverage 6,65 x average | 8,25 z / Procedure for the det?l:::ilzsnon of the calibration
15% ELV [mg/Nm3 rif O] 16,5 m 1,007 i -1,663 r 0,99971 Method C Calibration Function
Ys Max-Ys min 2,22 ys, max 1,75 Calibration Range 0-22 [mg/Nm3 rif 02]
Test of Variability
Y=1,007X - 1,663
’ - . o
Maximum perm|55|blg uncertainty (95% 10 Test value for variability (ky) 0,9761 o0kv 5,478 Result of Variability Test (sp<ogky)
confidence interval)
Standard Deviation of the difference D; - Experimental L
- (S0) 0,345643 Standard Deviation (oo) 5,61 Confidence interval [%] 0,62 Positive
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SRM mg/Nm?3

Calibration function QAL2- Carbon monoxide (CO)
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y=1,0067x - 1,6629
R?=0,9372
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Parameter NO Emission Point 6A
02rif % 15 SRM AMS Calculations
. R . 2 . X N N N 2
N. Test DATE/TIME Y; Yi-Ym 0, Yis Xi 0, xi-xm | (xi-xm)“ | (xi-xm)*(Yi-Ym) | ¥, Vis Di=VisVis| Di-d | (D-d)
1 6/11/17 16:51 37,60 11,32 12,56 26,74 27,85 11,58 7,83 61,28 88,65 35,43 22,56 4,18 1,23 1,51
2 6/11/17 18:05 33,97 7,69 12,57 24,17 25,35 11,58 5,33 28,38 40,99 32,51 20,70 3,47 0,51 0,26
3 6/11/17 19:15 33,54 7,26 12,49 23,66 24,69 11,53 4,67 21,77 33,89 31,73 20,11 3,55 0,59 0,35
4 6/11/17 20:29 32,62 6,35 12,51 23,05 25,09 11,57 5,06 25,62 32,12 32,19 20,49 2,56 -0,40 0,16
5 6/11/17 21:29 31,10 4,83 12,53 22,02 24,77 11,58 4,74 22,51 22,90 31,82 20,26 1,76 -1,19 1,43
6 7/11/17 10:03 18,88 -7,40 13,88 15,90 13,15 11,74 -6,87 47,20 50,82 18,25 11,83 4,08 1,12 1,26
7 7/11/17 11:20 18,42 -7,85 13,90 15,56 13,22 11,74 -6,81 46,33 53,45 18,32 11,87 3,69 0,74 0,54
8 7/11/17 12:39 20,41 -5,87 13,19 15,68 | 12,87 11,75 -7,15 51,14 42,00 17,92 11,62 4,06 1,10 1,22
9 7/11/17 13:46 21,64 -4,63 13,27 16,79 | 15,26 11,75 -4,76 22,68 22,07 20,71 13,44 3,35 0,40 0,16
10 7/11/17 15:13 22,82 -3,46 13,29 17,77 | 16,72 11,76 -3,31 10,94 11,43 22,41 14,55 3,22 0,27 0,07
11 8/11/17 9:34 25,93 -0,35 13,22 20,00 21,65 11,56 1,62 2,64 -0,56 28,18 17,92 2,08 -0,88 0,77
12 8/11/17 10:34 24,78 -1,50 13,30 19,31 20,65 11,63 0,62 0,39 -0,94 27,01 17,29 2,02 -0,93 0,87
13 8/11/17 11:38 24,16 -2,12 13,27 18,75 19,83 11,67 -0,19 0,04 0,40 26,06 16,76 1,98 -0,97 0,94
14 8/11/17 12:47 24,03 -2,25 13,29 18,70 | 19,54 11,68 -0,49 0,24 1,10 25,71 16,55 2,15 -0,80 0,64
15 8/11/17 13:56 24,25 -2,03 13,27 18,83 19,72 11,66 -0,30 0,09 0,61 25,93 16,66 2,17 -0,78 0,61
Average 2,96
Sum 341,3 398,9 10,78
Emission Limit Value - ELV [mg/Nm3 rif O,] 55 Yaverage 26,28 x average | 20,02 z // Procedure for the det:::::::tlon of the calibration
15% ELV [mg/Nm3 rif O,] 8,25 m 1,169 i 2,870 r 0,962 Method A Calibration Function
Ys Max-Ys min 11,18 ys, max 22,56 Calibration Range | 0 - 24,81 [mg/Nm3 rif 02]
Test of Variability Y= 1,168)( + 2,869
- — - -
Maximum permissible uncertainty (9% 20 Test value for variability (k,) | 0,9761 a0kv 5,478 Result of Variability Test (sp<ok.)
confidence interval)
Standard Deviation of the difference 0,877595 Standard Deviation (a5 5,61 Experlr_nental Confidence 3,13 Positive
Di - (So) interval [%]
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SRM mg/Nm?3

40,00
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30,00

25,00

N
o
o
o

’

15,00

10,00

5,00

0,00

Calibration function QAL2- NO

¢ QAL2
B AMS-SRM

y=1,169x + 2,8698
R2=0,9252

5 10 15 20 25 30
AMS mg/Nm?3
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Chimica

S,

Applicata SO,
Depurazione iﬁ//mﬁ
Acque s.n.c. 3@: AL Y
di Filippo Giglio & C bl
14.3 OXYGEN - QAL2
Parameter 0, Emission Point 6A
02rif % 15 SRM AMS Calculations
N. Test DATE/TIME Y; Yi-Ym 0, Yo | x 0, xi-xm | (xi-xm)® | (xi-xm)*(Yi-Ym) | ¥; Di=vVis¥is| D-d | (D-d)
1 6/11/17 14:14 12,44 -0,66 11,52 -0,12 0,02 0,08 12,96 0,52 0,52 0,27
2 6/11/17 15:37 12,49 0,61 11,53 0,11 0,01 0,07 12,97 0,48 0,48 0,23
3 6/11/17 16:51 12,56 0,53 11,58 0,07 0,00 0,04 13,02 0,45 0,45 0,21
4 6/11/17 18:05 12,57 0,53 11,58 -0,07 0,00 0,04 13,02 -0,45 -0,45 0,21
5 6/11/17 19:15 12,49 -0,60 11,53 0,11 0,01 0,07 12,97 0,47 0,47 0,23
6 7/11/17 10:03 13,88 0,78 11,74 0,10 0,01 0,08 13,21 0,67 0,67 0,45
7 7/11/17 11:20 13,90 0,80 11,74 0,09 0,01 0,08 13,20 0,70 0,70 0,48
8 7/11/17 12:39 13,19 0,09 11,75 0,10 0,01 0,01 13,21 -0,02 -0,02 0,00
9 7/11/17 13:46 13,27 0,17 11,75 0,11 0,01 0,02 13,22 0,05 0,05 0,00
10 7/11/17 15:13 13,29 0,20 11,76 0,11 0,01 0,02 13,22 0,07 0,07 0,01
11 8/11/17 9:34 13,22 0,12 11,56 -0,08 0,01 0,01 13,00 0,22 0,22 0,05
12 8/11/17 10:34 13,30 0,21 11,63 0,02 0,00 0,00 13,07 0,23 0,23 0,05
13 8/11/17 11:38 13,27 0,17 11,67 0,03 0,00 0,00 13,13 0,14 0,14 0,02
14 8/11/17 12:47 13,29 0,20 11,68 0,03 0,00 0,01 13,13 0,16 0,16 0,03
15 8/11/17 13:56 13,27 0,18 11,66 0,01 0,00 0,00 13,11 0,16 0,16 0,03
Average 0,00
Sum 0,11 0,49 2,25
Emission Limit Value - ELV [mg/Nm3 rif 0,] 2 Yaverage 13,10 x average | 11,65 z -0,01 Procedure for the determination of the calibration
15% ELV [mg/Nm3 rif O,] 3,15 m 1,123 i 0,011 r 0,82103616 Method B Calibration Function
Ys Max-Ys min 1,46 §s, max 13,22 Calibration Range 0- 14,54 [% Vol.]
Test of Variability
Y=1,123X + 0,011
Maximum permissible uncertainty (9% 10 Test value for variability (k,) | 0,9761 a0kv 1,046 Result of Variability Test (sp<ok.)
confidence interval)
Standard Deviation of the difference 0,400674 Standard Deviation (o) 1,07 Experimental 3,74 Positive

Di - (So)

Confidence interval [%]
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Chimica
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Depurazione % ACCREDIA K
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Acque s.n.c. 2, 3
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di Filippo Giglio & C

Calibration Function QAL2- Oxygen (O,)

14,00 [ |
12,00
10,00

8,00

6,00
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@ QAL2 B AMS-SRM

y=1,1234x + 0,0112

2,00
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0,00
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Chimica

S,

Applicata SO,
Depurazione iﬁ//mﬁ
Acque s.n.c. ://\//_ﬁ; AL Y
di Filippo Giglio & C Al
14.4 CARBON DIOXIDE — QAL2
Parameter CO, Emission Point 6A
02rif % 15 SRM AMS Calculations
N. Test DATE/TIME Y; Yi-Ym 0, Yo | x 0, xi-xm | (xi-xm)® | (xi-xm)*(Yi-Ym) | ¥; Di=Vis¥is| D-d | (D-d)
1 6/11/17 14:14 4,78 0,36 4,77 0,15 0,02 0,05 4,57 0,21 0,21 0,05
2 6/11/17 15:37 4,73 0,30 4,77 0,14 0,02 0,04 4,56 0,17 0,17 0,03
3 6/11/17 16:51 4,70 0,27 4,74 0,11 0,01 0,03 4,53 0,16 0,16 0,03
4 6/11/17 18:05 4,70 0,28 4,73 0,11 0,01 0,03 4,53 0,18 0,18 0,03
5 6/11/17 19:15 4,74 0,32 4,74 0,12 0,01 0,04 4,54 0,21 0,21 0,04
6 7/11/17 10:03 3,92 -0,50 4,52 -0,10 0,01 0,05 4,32 -0,40 -0,40 0,16
7 7/11/17 11:20 3,93 -0,49 4,51 -0,11 0,01 0,05 4,32 -0,39 -0,39 0,15
8 7/11/17 12:39 4,26 -0,16 4,51 -0,11 0,01 0,02 4,32 -0,06 -0,06 0,00
9 7/11/17 13:46 4,22 -0,20 4,52 -0,10 0,01 0,02 4,33 -0,10 -0,10 0,01
10 7/11/17 15:13 4,23 -0,19 4,48 -0,15 0,02 0,03 4,28 -0,05 -0,05 0,00
11 8/11/17 9:34 4,45 0,03 4,62 0,00 0,00 0,00 4,42 0,03 0,03 0,00
12 8/11/17 10:34 4,41 -0,01 4,61 -0,01 0,00 0,00 4,41 0,00 0,00 0,00
13 8/11/17 11:38 4,43 0,01 4,61 -0,02 0,00 0,00 4,41 0,03 0,03 0,00
14 8/11/17 12:47 4,42 -0,01 4,60 -0,02 0,00 0,00 4,41 0,01 0,01 0,00
15 8/11/17 13:56 4,42 -0,01 4,61 -0,02 0,00 0,00 4,41 0,01 0,01 0,00
Average 0,00
Sum 0,15 0,37 0,50
Emission Limit Value - ELV [mg/Nm3 rif O,] 25 Yaverage 4,42 x average | 4,62 z -0,01 Procedure for the detcfe:::iig:tion of the calibration
15% ELV [mg/Nm3 rif O,] 3,75 m 0,955 i 0,010 r 0,92149966 Method B Calibration Function
Ys Max-Ys min 0,86 §s, max 4,57 Calibration Range 0-5,02[% Vol.]
Test of Variability
Y=0,954X + 0,009
Maximum permissible uncertainty (9% 10 Test value for variability (k,) | 0,9761 oOkv 1,245 Result of Variability Test (sp<ooks)
confidence interval)
Standard De"iglﬁ_"?ssf the difference | 4 189675 Standard Deviation (o) 1,28 Conﬁggﬁs‘gmf::\z"l ] 1,49 Positive
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m
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Chimica

S,

Applicata S,

Depurazione M === K

Acque s.n.c. %/4/\//_:\\?\\\}3 Al e

di Filippo Giglio & C il

14.5 DUST-QAL2
Parameter Dust Emission Point 6A
0, rif. % 15 SRM AMS Calculations
N.Test | DATE/TIME | Y o | .0 | trq |pieal | upe | viv | M | X 1 92 ppqy | pphpa) | Ul | xixm | (ioemp? | 00X B e by, D | (Dea2
[mg/m’] | [%vol] [mg/Nm’] | [mg/m3] | [%vol] (Yi-Ym) [mg/m’] | [mg/Nm’]
1 06/11/2017 14:14 0,81 12,56 | 364,62 | 100,65 | 11,00 -0,47 1,51 1,50 11,52 | 363,58 | 991,18 | 11,03 -1,39 1,92 0,65 0,66 1,12 0,39 0,09 0,01
2 06/11/2017 15:37 0,83 12,57 | 365,10 | 100,62 | 10,80 -0,44 1,56 1,47 11,53 | 364,08 | 991,16 | 11,00 -1,42 2,01 0,62 0,65 1,10 0,46 0,16 0,03
3 06/11/2017 16:51 0,71 12,49 | 363,43 | 100,65 | 10,30 -0,56 1,32 1,43 11,58 | 363,28 | 991,22 | 10,92 -1,46 2,13 0,82 0,63 1,07 0,24 -0,06 0,00
4 06/11/2017 18:05 0,74 12,51 | 362,52 | 100,78 | 10,90 -0,54 1,37 1,43 11,58 | 362,44 | 991,28 | 10,90 -1,46 2,12 0,78 0,63 1,07 0,29 -0,01 0,00
5 06/11/2017 19:15 0,81 12,53 | 364,08 | 100,73 | 10,00 -0,47 1,49 1,41 11,53 | 363,12 | 991,39 | 10,93 -1,48 2,20 0,69 0,62 1,05 0,44 0,14 0,02
6 07/11/2017 10:03 1,34 13,88 | 152,88 | 101,09 | 10,10 0,07 1,96 2,61 11,74 | 152,33 | 992,07 | 10,09 -0,28 0,08 -0,02 1,15 1,32 0,64 0,34 0,11
7 07/11/2017 11:20 1,53 13,90 | 155,65 | 101,14 | 10,50 0,26 2,27 1,86 11,74 | 155,31 | 992,12 | 10,06 -1,03 1,07 -0,27 0,82 0,94 1,33 1,03 1,05
8 07/11/2017 12:39 1,47 13,19 | 153,28 | 101,23 | 11,00 0,20 1,99 6,78 11,75 | 152,87 | 992,08 | 10,10 3,89 15,11 0,78 2,99 3,43 -1,44 -1,75 3,05
9 07/11/2017 13:46 1,45 13,27 | 150,17 | 101,08 | 10,02 0,18 1,95 2,03 11,75 | 149,81 | 992,03 | 10,16 -0,86 0,74 -0,15 0,89 1,02 0,93 0,62 0,39
10 07/11/2017 15:13 1,17 13,29 | 149,30 | 101,70 | 10,60 -0,11 1,56 3,06 11,76 | 148,75 | 992,06 | 11,37 0,17 0,03 -0,02 1,35 1,56 0,01 -0,30 0,09
11 08/11/2017 09:34 1,78 13,22 | 140,50 | 101,61 | 11,00 0,51 2,33 2,85 11,56 | 141,99 | 993,12 | 10,54 -0,04 0,00 -0,02 1,26 1,39 0,94 0,64 0,41
12 08/11/2017 10:34 1,26 13,30 | 140,10 | 101,68 | 12,00 -0,02 1,68 2,99 11,63 | 146,77 | 993,16 | 10,43 0,10 0,01 0,00 1,32 1,47 0,20 -0,10 0,01
13 08/11/2017 11:38 1,54 13,27 | 148,20 | 101,76 | 11,00 0,27 2,06 3,03 11,67 | 147,93 | 993,16 | 10,39 0,14 0,02 0,04 1,33 1,51 0,56 0,25 0,06
14 08/11/2017 12:47 2,06 13,29 | 146,60 | 100,72 | 12,00 0,78 2,81 7,73 11,68 | 145,97 | 993,12 | 10,34 4,84 23,40 3,80 3,41 3,83 -1,01 -1,32 1,73
15 08/11/2017 13:56 1,61 13,27 | 145,40 | 101,65 | 10,90 0,33 2,14 3,18 11,66 | 144,86 | 993,10 | 10,35 0,29 0,08 0,10 1,40 1,57 0,57 0,27 0,07
Average 0,30
Sum 50,93 7,79 7,04
Emission Limit Yalue - ELV 5 Yaverag 1,27 X 2,89 7 Procedure for the determ!nation of the calibration Calibration Function
[mg/Nm3 rif O,] e average fuction
15% ELV [mg/Nm3 rif O] 0,75 m 0,44 i 0'%00 r 0,70 Method B
Ys Max-Ys min 1,50 ys, max 3,83 Calibration Range 0 - 4,21 [mg/Nm3 rif 02]
Test of Variability Y= 0I44X + 0
Max;?;;:;i:z:;g?ﬂiz:j;r inty 30 Test value for variability (ky) 0,9761 o0kv 0,747 Result OIs:/;;LT:; lity Test
Standard Deviation of the difference D; 0,709 Standard Deviation (co) 0,77 Experimental Confidence interval 27,79 Positive Note: Method B was used to process the results in
- (So) %] order to obtain a proper calibration function.
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Chimica

Applicata \\\“\\&""ﬁ,
Depurazione “‘\\\_//’3__ ACCREDIA
di Filippo Giglio & C ‘—/,,,Z’\/rl?\\\\?
st LAB N° 0438
15 ANNEX 5 - IAR REPORT
15.1 WATER VAPOUR - IAR
Parameter Water Vapour
N. Test DATE/TIME SRM [%] AMS [%] Abs°'“te(§")ffere"°es
1 6/11/17 14:14 11,0 11,0 0,0
2 6/11/17 15:37 10,8 11,0 0,2
3 7/11/17 10:03 10,1 10,1 0,0
4 7/11/17 11:20 10,5 10,1 0,4
5 8/11/17 10:34 12 10,4 2
Average 10,9 10,5 0,5
t student 0,95 (N-1) 2,78
Standard Deviation (Sp) 0,65
Confidence Interval (I¢) 0,80
LA.R 88,5

15.2 TEMPERATURE —IAR

Parameter Temperature
o o Absolute Differences

N. Test DATE/TIME SRM [°C] AMS [°C] X)
1 6/11/17 14:14 365 364 1
2 6/11/17 15:37 365 364 1
3 7/11/17 10:03 153 152 1
4 7/11/17 11:20 156 155 0
5 8/11/17 10:34 140 147 7
Average 236 236 1,9

t student 0,95 (N-1) 2,78

Dev. Standard (Sp) 2,70

Intervallo di Confidenza (Ic) 3,35

LA.R 97,8
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Chimica

. W1y,
Sppllcatz.:/ §‘\—/\\\;//’3,
epurazione E=""3 ACCREDIA X
Acque s.n.c. e
Cp -~ 7z 5
di Filippo Giglio & C %,fﬁy“

LAB N® 0439

15.3 PRESSURE - IAR

Parameter Pressure
N. Test DATE/TIME SRM [hPa] AMS [hPa] Abs°'”te(3f)ffere"ces

1 6/11/17 14:14 1007 991 15
2 6/11/17 15:37 1006 991 15
3 7/11/17 10:03 1011 992 19
4 7/11/17 11:20 1011 992 19
5 8/11/17 10:34 1017 993 24
Average 1010 992 18

t student 0,95 (N-1) 2,78

Standard Deviation (Sp) 3,51

Confidence Interval (l¢) 4,36

lLA.R 97,7

15.4 FLow -IAR

Parameter Flow
N. Test DATE/TIME SRM [Nm®/h] AMS [Nm®/h] Abs°'”te(g_')ffere"ces
1 7/11/17 10:03 79121 92040 12919
2 7/11/17 11:20 80086 92245 12159
3 7/11/17 12:39 79228 92204 12976
4 7/11/17 13:46 78309 92211 13902
5 8/11/17 10:34 64916 76085 11169
Average 76332,16 88957,03 12625
t student 0,95 (N-1) 2,78

Standard Deviation (Sp) 1021,92

Confidence Interval (l¢) 1268,88

I.LA.R 81,8
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Applicata SN,
P S
Depurazione ﬂ%—/m ACCREDIA '(}
Acque s.n.c. = /R T LENTE ITALIANO DIl ACCREDITAMENTO ! ~
di Filippo Giglio & C U S
ol LAB N° 0438
Umwelt
E%‘ntd%s_) é TUVRheinland®
for aut Lavironment Precisely Right.
on Product Conformity (QAL1)
Certificate No.: 0000032301
Certified AMS: PG-350E for NO,, SO, CO, CO; and O, ,
Manufacturer: HORIBA Europe GmbH
Julius-Kronenberg-Str. 9
42799 Leichlingen
£ __ Germany o, -
Test Institute: TUV Rheinland Energie und Umwelt GmbH
This is to certify that the AMS has been tested
and found to comply with:
EN 15267-1: 2009, EN 15267-2: 2009, EN 15267-3: 2007
and EN 14181: 2004
Certification is awarded in respect of the conditions stated in this certificate
(see also the following pages).
wiuve
& %
2 _ * EN15267-3 tested
S ‘é « QAL1 certified
Z TOVRneiniand S« TUV approved
’/6 "'";,S e Annual inspection
* 0000037
Publication in the German Federal Gazette  This certificate will expire on
(BAnz.) of 05 March 2013 04 March 2018
German Federal Environment Agency TUV Rheinland Energie und Umwelt GmbH
Dessau, 22 March 2013 Cologne, 21 March 2013
r | ) = & —
ped ¢, Bl £
i, A. Dr. Marcel Langner ppa. Dr. Peter Wilbring
[ www.umwelt-tuv.de / www.eco-tuv.com [ TOV Rheinland Energie und Umwelt GmbH
teu@umwelt-tuv.de Am Grauen Stein
Tel. +49 221 806-2756 51105 Cologne
Accreditation according to EN ISO/IEC 17025 and certified according to ISO 8001:2008.
qall de Info@qal1 de page1of10 |
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Applicata \\“\1\_//’ s,
p ST
Depurazione =
Acque s.n.c. — ~ A;C:ZCREfQ!A s
N

di Filippo Giglio & C

7, )
eyl

LAB N® 0439

Umwelt
Bundes é ¥ - ®
Amt ® Certificate: TUVRheinland
For sur Eavicorment 0000032301 / 22 March 2013 Precisely Right.
‘ Test report: $§36/21217617/A of 05 October 2012
Initial certification: 05 March 2013
Expiry date: 04 March 2018
Publication: BAnz AT 05 March 2013 B10, chapter |, No. 5.2
Approved application

The tested AMS is suitable for use at combustion plants according to EC Directive 2001/80/EC, at
waste incineration plants according to EC directive 2000/76/EC and other plants requiring official
approval. The measured ranges have been selected considering the wide application range of the
AMS.

The suitability of the AMS for this application was assessed on the basis of a laboratory test and a
sevenmonth field test at a waste incineration plant.

The AMS is approved for an ambient temperature range of +5 °C to +40 °C.

Any potential user should ensure, in consultation with the manufacturer, that this AMS is suitable for
the instaliation at which it will be installed.

Basis of the certification
This certification is based on:

test report 936/21217617/A of 05 October 2012 of TUV Rheinland Energie und Umwelt GmbH
suitability announced by the German Federal Environment Agency (UBA) as the relevant body
the ongoeing surveillance of the product and the manufacturing process

publication in the German Federal Gazette: BAnz AT 05 March 2013 B10, chapter |, No. 5.2
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AMS designation:
\ PG-350E for NO,, SO, CO, CO; and O,
Manufacturer:
Horiba Europe GmbH, Leichlingen
Field of application:
Measurement at plants requiring official approval as well as plants within the scope of
2000/76/EC (waste incineration directive) and 2001/30/EC (large combustion plants directive)
Measuring ranges during the suitability test:
Certification Supplementary e
Components ranges ranges Unit
NO, 0-205" 0-2050” mg/m®
SO, 0-143 0-1430 mg/im?®
CO 0-75 0-1250 mg/m?®
CO: 0-20 - Vol.-%
0z 0-25 0-10 Vol -%
"as NO,, this corresponds to apx 0 - 134 mgim® NO
% as NO,, this corresponds to apx. 0 - 1340 ma/m® NO
Software version:
P2000788001D / 1.11
Restrictions:
None
Notes:
1. The maintenance interval is four weeks.
2. The ceriification range for the component SO: is not suited to meniter the daily mean
value at plants pursuant to 2000/76/EC.
3. The internal dryer should be by-passed for the test gas flow inside the PG-350E.
4. For measuring SO, the PD-100 permeation dryer manufactured by Horiba should be
used.
Tgst report:
TUV Rheinland Energie und Umwelt GmbH, Kdin
Report No.: 936/21217617/A dated 0S October 2012
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Certified product

This certificate applies tc automated measurement systems conforming to the following description:

The PG-350E measuring system is a multi-channel gas analyser which uses different measuring
principles according to the specific measured component The following table lists the different

measuring principles:
M wed component Measuring principle
NOy Chemiluminescence
CO, SO: COz Non-dispersive Infrared
absorption (NDIR)
O, Paramagnetism

The HORIBA PG-350E measuring system is compriged of the main parts described below:

Sampling

Sampling probe: M&C Type PSP 4000-H/C

Heated sample gas filter Type SP-2K ceramic material, pore size 2pm

Sampling hose: MEC Type PSP-W 4M 4/6 {length for performance testing apx. S m)
(max. 120 °C)

Analyser

Horiba: PG-350E

Sample gas dryer

Horiba permeation dryer, type PD-100 with 100 permeation tubes
or
MEC Analysentechnik condensing dryer, type PSS-5

The measuring system may be operated with the PD-100 permeation dryer manufactured by Horiba or
with the PSS-5 condensing dryer manufactured by M&C Analysentechnik.

Sample gas is led to the measuring system via a heated probe. The probe is equipped with an internal
filter made of ceramic material with a pore size of 2pm. The sample gas is transported via a heated
PTFE-line to a sample dryer before continuing via an unheated PTFE-line to the analyser. The pump
is situated behind the measuring cell.

Integrating several measuring cells, the AMS performs simultanecus measurement of muitiple
components. The sample gas continucusly flows through the respective measuring cell of the AMS.
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General notes

This certificate is based upen the equipment tested. The manufaciurer is responsible for ensuring that
cn-going production complies with the requirements of the EN 15267. The manufacturer is reguired fo
maintain an approved quality management system contrelling the manufacture of the certified product.
Both the product and the quality management systems shall be subject to regular surveiliance.

If a product of the current production does not conform to the certified product, TUV Rheinland
Energie und Umwelt GmbH must be notified at the address given on page 1.

A certification mark with an 1D-Number that is specific to the certified product is presented on page 1

of this cerificate. This can be applied to the product or used in publicity material for the certified
product.

This document as well as the cerification mark remains property of TUV Rheinland Energie und
Umwelt GmbH. With revocation of the publication the cerfificate loses its validity. After the expiration of
the certificate and on reguests of the TUV Rheinland Energie und Umwelt GmbH this document shall
be returned and the certificate mark must not be employed anymore.

The relevant version of this ceriificate and its expiration is also accessible on the intemet: qal1.de.

Ceriification of PG-350E for NO, SO,, CO, CO: and O: is based on the documenis listed below and
the regular, continuous monitoring of the Quality Management System of the manufacturer:

Initial certification according to EN 15267:
Certificate No. 0000032301: 22 March 2013
Expiry date of the certificate: 04 March 2018

Test report: 936/21217617/A dated 05 October 2012
TUV Rheinland Energie und Umweit GmbH, Cologne

Publication: BAnz AT 05 March 2013 810, chapter [, No. 5.2
Announcement by UBA from 12 February 2013
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Certificate:

A TUVRheinland®

0000032301 / 22 March 2013

Calculation of overall uncertainty according to EN 14181 and EN 15267-3

Measuring system
NManufacturer

Name of measuring system
Serial number of the candidates
Measuring principe

Test report
Test ‘aboratory
Date of report

Measured component
Cerificaton range

Evaluation of the cross sensitivity (CS)
(system vath largest CS)

Sum of poste CS at zer0 pont

Sum of nzgative CS at zero pont

Sum of posive CS at reference point

Sum of negative CS at reference point
NMavimum sum of cross sensitivbes
Uncertainty of cross sensiduity

Calculation of the combined standard uncertainty
Tested parameter
Standard deviation from pared measurements under field conditions *
Lack of fit
Zero drift from field test
Span arift from field test
Influence of ambient temperature at span
Influence of supply woltage
Cross sensitivity (interference)
Influence of sample gas flow
Uncertainty of reference material at 70% of certfication range
Conerter efficiency for AMS measuring NOx
' Thelarger vaue s usea
“Repeatabity standard ceviation 3l span” or
"Standard deviaion Yom parsd MEeasUeMEnts under Sekd condtons”

Combined standard uncertainty (u.)
Toial expanded uncenainty

Relative total expanded uncertainty
Requirement of 2000/76/EC and 2001/80/EC
Requirement of EN 15267-3

qattde——

Horiba Europe GmbH
PG-250E

VCADFKBE / XL7TLTULY
Chemiluminescence

A1217817/A
TUV Rheinland
2012-10-08

NO, as NO
0 - 124 mgin?

0,24 mgm’
0,00 mgm®
0,00 mgm®
-0,70 mg/m?
0,34 mgm?
0487 mg/m?

mg/n?
mg/n?®
mg/n?
mg/n?®
mg/m?
mg/n?®
mg/n?
mg/n?

2,035
1,332
0.306

mg'm?®

U in % of the ELV 131 mgim®
U in % of the ELV 131 mg/m’
Uin % of e ELV 131 mgin?

Precisely Right.

0,797
0,336
0,082
4,141
1,774
0,094
0,238
0,013
1,173
10,563

(mg/n?®)*
(mg/m?)*
(mg/n?)*
(mg/n?®)*
(mg/n?®)*
(mg/n?)*
(mg/m?®)*
(mgln?)*
(mg/m’)*
{mg/n?)*

mg/m?

mg/m*

66
20.0
15.0
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Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Measuring system
Manufacturer Horiba Eurcpe GmbH
Name of measurng system PG-250E
Serial number of the candidates VCADFKBE / XL7LTUL1
[ Measuring princple NDIR
|
Test report 21217617/A
Test laboratory TOV Rheinand
Date of report 2012-10-08
Measured component S0;
Certfication range 0 - 143 mgm*
Evaluation of the cross sensitivity (CS)
(system with largest CS)
Sum of positwe CS at zero point 054 mgm*
Sum of negative CS at zero pont 082 mgm*
Sum of postve CS at refersnce point 070 mgm®
Sum of negative CS at reference pont -260 mgm*
Maxxmum sum of cross sensitivities -260 mgm®
Uncertanty of cross sensitwity -1.503 mg'm?
Calculation of the combined standard uncertainty
Tested parameter u
Standard dewiation from paired measurements under field condtions * Uy mgim* 1.672 (mp/m’j*
Lack of fit Uy mg'm* 0.334 (mg/m’y*
Zaro drift from field test Uey mgim? 3861 (mg/m?)*
Span drit from field test u, -2.171 mgm* 4713 (mg'm’f*
Influence of ambient temperature 3t span U, 1.752 mgm* 3.070 (mg'm’f
Influence of supply votage u, 0.720 mg'm* 0.624 (mg'm*f
Cross sensitivity (interfersnce) u mg'm* 2258 (mg'm’f*
Irfluence of sample gas fiow u, mgm? 0.067 (mg'm*f®
Uncentanty of reference matena at 70% of certifcation range Uy, mg'm* 1336 (mg'm*f*
* Thelarger value 5 used |
“Repeatabiity standard geviation at span” or
“Standard deviation from palred measuraments unger f2ld conaltions”
Combined standard uncertainty (u.) U, - \-'Z(um,. ¥ 423 mgm*
Total expanded uncertainty U=u k= 1y 198 830 mgm*
Relative total expanded uncertainty U in % of the ELV 60 mg/m® 13.8
Requirement of 2000/76/EC and 2001/80/EC U in % of the ELV 60 mgim’ 20.0
Requirement of EN 15267-3 Uin % of the ELV €0 mg/m* 15.0
[+ = L 1 R —info@qait-de page 7 of 10
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Calculation of overall uncertainty according to EN 14181 and EN 15267-2

Measuring system
Manufacturer Horiba Eurcpe GmbH
Name of measuring system PG-250E
Serial numter of the candidates VC4ADFKBA / XLTLTULY
Measuring prncple NDIR
Test report 21217617/A
Test laboratory TUV Rheinland
Date of report 2012-10-08
Measured component Cco
Centfication rangs 0 - 75 mgim®
Evaluation of the cross sensitivity (CS)
(system with ‘argest CS)
Sum of positwe CS at zero point 000 mgm*
Sum of negative CS at zero pont 000 mgm*
Sum of postve CS at reference point 050 mgm®
Sum of negative CS at reference pont 085 mgm®
Mszxmum sum of cross senstivities 085 mgm*
Uncertanty of cross sensitwity 0377 mgim*
Calculation of the combined standard uncertainty
Tested parameter Ty
Standard dewiation from paired measurements under field condtions *  Ug mgim® 0.356 (mg/m®)*
Lack of fit Uge mgim* 0.070 (mg/m’y
Zero drift from field test Ugy mgim* 0.706 (mg/m'y
Span drift from field test u,, -0675 mgm* 0456 (mg/m®y
Influence of ambient temperature 3t span U 0888 mgm® 0750 (mgim®y*
Influsnce of supply votage u, 0288 mgm® 0.082 (mg/m’y*
Cross sensitivity (interference) u mgim?* 0.142 (mgim®y*
Influznce of sample gas fiow u, mgim* 0.001 {mg/m'y®
Uncertanty of reference matenal at 70% of cerification range Uy, mgim?* 0.368 (mg/m®y*
' Thelarger value is used

“Repeatabiity standard dewviation at span” or

“Standard deviation from palred measuraments unger f2id conalions”
Combned standard uncertainty (u.) U = 3 (U, P 171 mgm*
Total expanded uncertainty U=u "k=u 106 335 mgm*
Relative total expanded uncertainty U in % of the ELV 50 mgim® 6.7
Requirement of 2000/76/EC and 2001/80/EC U in % of the ELV 50 mgim* 10.0
Requirement of EN 15287-3 Uin % of the ELV 50 mgim® 75
galtde e S = oDt page 8 of 10
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‘ Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Messuring system
Manufaciurer Horba Europe GmbH
Name of measuring system PG-350E
Serlal number of the canaklates VC4DFKBS / XLTLTUL1
Measuring principie NDIR
Teet report 2121761TIA
Test Iaboratory TOV Rheinland
Date of report 2012-10-08
Megsured componant CO;
Centification range 0 - 20 Voi-%
Evaluation of tha cross senaitivity (CS)
(system with largest CS)
Sum of positive CS at zero point 0.00 Voi-%
Sum of negative CS at zero point 0.00 Vol-%
Sum of postive CS at reference point 0.00 Voi-%
Sum of negative CS at reference point -0.11 Vol-%
Maximum sum of cross sansitivities -0.11 Voi-%
Uncertainty of cross sensiivity -0064 Voi-%
Calculation of the combined standard uncertainty
Testad parameter v
Standard deviation from palred measurements under fleld conaitions * up Vol-% 0.000 (Vol-%)
Lack of fit Uy Vol-% 0013 (Vol-%)
Zerc arif: trom f2ld test Usy Vol -% 0071 (Vol-%)*
Span drift from fleid test Uge 0238 Vol-% 0.057 (Vol-%)
Influence of amblent iemperature at span U 0.115 Vol-% 0013 (Vol-%)y
Infiuence of supply voRage u, 0.051 Vol-% 0.003 (Vol-%§
Cross sensitviy (Interferance) u Vol -% 0004 (Vol-%F
Influence of sampi2 gas flow u, Vol -% 0000 (Vol-%)
Uncerianty of reference material at 70% of certification range Uy Vol-% 0.026 (Vol-%)y
*  The arper value I3 used ©
“Repeatabilty standard deviation 3t span” or
“2tandarc ceviation from palred measurements uncer fieid conaitions™
Combined standara uncertainty (U <) T N T 043 Voi-%
Total expanded unceranty U=u."K= U,"1.96 0.85 Vol-%
Relative total expandad uncartainty U in % of tha range 20 Vol.-% 42
Requirsment of 2000/76/EC and 2001/80/EC U In % of tha range 20 Vol -% 10.0*
Reguirement of EN 15267-3 U in % of the range 20 Vol -% 75
** For this component no requirements in the EC-direciives 2001/80VEG und 2000/76/EG are glven.
The chosen value Is recommenced by the cenification boay.
qaltde ————info@uait-de"- page 8 of 10
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Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Messuring systam
Manutacturer Horba Europe GmbH
Name of measuring system PG-350E
Serlal number of the canagidates VCA4DFKBS / XLTLTULY
Measuring principie Paramagnetism
Teet report 2121761TA
Test laboratory TOV Rnelnland
Date of raport 2012-10-08
Measured componant O;
Cenriification range 0 - 25 Voi-%
Evaluation of the cross senaitivity (CS)
(system with largest CS)
Sum of positive CS at zero point 000 Voi-%
Sum of negative CS at zero point 0.00 Vol-%
Sum of postive CS al referenca point 000 Voi-%
Sum of negative CS at reference point 0.00 Vol-%
Maximum sum of cross sensitivites 0.00 Voi-%
Uncertainty of cross sensitivity 0000 Voi-%
C of the t uncertalnty
Teetad parametar u
Standard deviation from palred measurements under fleid conaitions * Uy Vol-% 0004 (Vol-%)
Lackorfit U Voi-% 0000 (Vol-%)°
Zero drift from f2id test Usz Vol-% 0006 (Vol-%)
Span dret from fleid test U, 0092 Voi-% 0008 (Vol-%)
Influence of ambient tamperature at span U 0084 Voi-% 0007 (Vol-%)
Influence of suppiy voage u, 0018 Voi-% 0000 (Vol-%y
Cross sensitivily (Interference) u Voi-% 0000 ({(Vol-%)
Infiuence of sampie gas fow U, Vol -% 0000 (Vol-%)
Uncertainty of reference material 3t 70% of certfication range Us Vol -% 0041 (Vol-%)
*  The larper value Is used :
“Repeatabilty standard deviation at span” or
“3tandarc deviation from palred measurements uncer fleid concitions™
Combined standard uncartainty (u ¢) U =3 b ) 026 Vol-%
Total expanded uncerianty U=y, "k= u,"1.96 0.51 Vol-%
Relatlve total expanded uncartainty U In % of the range 25 Vol.-% 20
Requirsment of 2000/76/EC and 2001/80/EC U In % of tha range 25 Vol.-% 10.0**
Regquirement of EN 15267-3 Un % of the range 25 Voi-% 75
** For this component no requirements in the EC-directives 2001/8IVEG und 2000/75/EG are glven.
The chosen valug 1s recommenoed by the certification bady.
gaitde = infof@qatt.oe page 10of 10

DR. 21.25 Rev.0
Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - = (0925) 71.148 - 73.138 - & (0925) 72.079 - Y™ www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

63




Chimica
\\‘\"l"l'o/

Applicata RSP

Depurazione ;E—//u& ACC R E D | A WQ’
Acque s.n.c. = //_-F—% = LENTE ITALIANO DIl ACCREDITAMENTO

di Filippo Giglio & C AN

//,/. Tk

LAB N® 0439

17 ANNEX 7 — DILUITION SYSTEM CALIBRATION
CERTIFICATE

boratorium der TotraT: ments ®
e e e ot TeivaTec
Instruments s

akkreditiert durch die / accredited by the

'.""'f’

£,
Deutsche Akkreditierungsstelle GmbH s ([ DAKKS
Ay H Owade
umuummumwn/nmmumyhm."“’ : g
Deutschen Kalibrierdienst DKD
00830
DK-
175380100
Kalibrierschein Kalibrierzeichen
Calitvadion certificale Calibration mark 201710
Gegenstand Gastsiler Dt KalibAernchaim Gokurantion ov Rick-
Olywc? Hreung auf nationale Normale rur Danvelung
der Einhetun in Ubemn retimmung it dem
Hersteler Bea.T.A Strumentazione S.r.| intarmsdonaien Einhaltansystam (51}
Manulechrer Der DARKS Ist Unterzoichner der mutiiatersion
(deronkommen cer European co-coaration for
Tw BetaCAP30 RK Accrecitation (EA) end der Inlemational Ladore-
Type ey Accrechation Coopamtion (ILAC) 2w ge-
penaslinen Anarkannung der Kalbriemchene
FabrikaSerien-Nr. 300229 Flr die Eivaitung einar angemesseren Frist nur
Sertal number Vhaderholng der Kal baenng Ist der leriuizor
verantworthch,

This colitration cerificae documents e

Aufiragpeber Chlduwwm iracesbilty fo naione! stenderds, which realtze

Contmer m-nl.w the units of measurevment according fo e
Intermations) System of Unts (&)

Ovder No. agrewmants of the Eurcpean co-oparation for
Accrecitation (EA) and of ihe irternafions!

Anzahl der Seilen des Kalibrlerschanes 3 Laboratory Accrodiiation Cooperation (iLAC) for

Number of pages of the cortificate the mutual recopnition of calidmiion canmiticates.

Datum der Kalibrierung 04.10.2017 E90 Sy 0 SR 5 S5 B0 S

Date of calibrasion recaibasded of appropdate winrvals

Croser Knbbmaescran dart sur vollstandig urd walnrvert Auttigs oder Anderungen Sed irfen cor Genshmigung

sowohl der Detschen AkiuedBorungssieln GrbM ws such des sussistendes Kaibdstaborslorsms. Kaiboanchelos ohae Urlrschilt

Raben kerve Cultigheit

This caleation cartlicate may ol be reprodeced ofter Sun s Il excopt wih he parsission of both he Deutsche Akkredierurgesiele
Wﬂ~mw Calitwration cortficains wihoo! sigmaiee e mof vkl

Dotun Luber des Kefirisrtaboralorums Baarbeber
[SRTY Head of the caldbmaiion laboradory Parson in charge
04.10.2017 Dr.ree.nal Schubert Dr. Marc Pilschau
HoPliseSee
TetraTec Instrumaents GmbH - Gowerbestralle 8 - 71144 Steinenbronn Fla: CALOS5130
Tel 07157/53870 - Fax 07157/538710 - www.lotratec de - infoGteiratec.de DADSNS VO350 ROO
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1) Caliteation cbject:  Gas Blendor
Type: BotaCAP30 AX
Bo T A strumantazions
Serial-No.: 300229
Meas range- G 2.990 smibmin a
at a relaive preasure of ca. 1000 hPa
Standard corditicns:  standard volume fows are related 10 standard conditions
1013.25 hPa ; 283,15 (20°C) . 0% F.

2.} Calbration stardards Laminar Flow Elament
Type: BOMK10-8 SOMJ10-14 S0MU10-13
a’:'u-m - 789090-55

C TS2060-2 T76810-N7
Meas range- 3.3_68 mimin 1334100 mi'min 300.. 7300 mimin

3.) Calbraion procedurs:

Before the caleason the unit under test rested al 'oas! 6 hours In the eboralory
for thermal accomedation. o

calbraion-medium:  compreased air
calbrution set-up:  comprossed alr, 1300 hPa rel. - cal standand 1 « unit undler hesd -
cafbeation standard 2 - atmosphers

The calitvation setup was Bak-prooled Delore e calbration.
To avoid effects B uut was run af least 10 min. at max. flow batore taking
MBI OMants. wars lakan not befora 3 min after tuning the fow.

4.) Ambient conditions during calibration
Amosphenc pressure 9803 +10Pa
room leenpecafire 20+10C
almosgheric humidity. WO +50%F

5.) Uncenaintes of messuremant

volume flow: 043% o.r for Q >= 100
038% o.r. forQe< 10WN
absolste pressure 0,10% o.r.

Givor: is the extended , which is calculated from he standaed uncertainty ?AL
mulipication with the axtension k = 2. It was dotermined o DKD-3 / 2.
Lho“‘ of the measured variable is in the comespondng interval of with a probabiity

The uncertantes of vakies are composad of the uncortardes of the calbirasion procedure
a~d that of the uut during cafibration. A part for the long-term-inglability of the wit is not inchuded.

TetraTec iretrumonts GmbM - Gowertestranse § - 71144 Storentynen - Gaeany
Tl +497157/53870 - Fax +497157/530710 + wew totratec. do - inloivetratec. de Flo: CALLS5120
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B.) resulis
Given valuas have the lollowing meaning:
Stap : solected dividar-slep
Qurar - measured standard voluma flow inlet gas 1o ba diluted ("TG1%)
Quewr - measured standard volume flow diluted gas output ("OUT™)
Quree - oaloulated standard volume flow diluting gas inlel (TGO, Qruras = Qour - Geran
[ Concentration according to divider step (as displayed)
(- Concentration calculated from flow values
€ = 100% ° e / (T res + Oviron)
dewv.. deviation calculated concentration against displayed value
dev, =g s
une.: uncertainty of ¢, due to uncertainlies of the measured llows
we= |2 ug, e ug, : resp. unc.{o=100%)=0
90, a02
All measurameants were parformed al an enfrance pressure of the gas-blender of ca. 1300 hPa rel.
Sﬂp Q W, T Dmm Q MOUT Cg Gy dev. e
. mifmin mkmin mil‘min Y 0 Yo e
0 0,00 39757 3975, 7 0,00 0,00 0,00 0,00
1 137 64 3847.7 39854 3,33 3,45 0,12 0,02
2 27218 3718,3 3990.5 667 6,82 0,15 0,04
4 543,07 3448 3 39914 13,33 13,61 0,27 0,07
B 1081,62 £910,2 3991.9 26,67 27.10 0,43 0,15
15 1989.6 20020 39916 50,00 43,85 0,15 0.27
30 40054 0,0 40054 100,00 100,00 0,00 0.00

TatraTec Instrumants GmbH - Gewerbestrasse B - 71144 Sleinenbronn « Germany
Tel +407 15753870 - Fax +487157/538710 - www latratec.de - iInfo@atrates.de Flle: CALDS5133
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18 ANNEX 8 - CERTIFICATE OF ACCREDITATION TO UNI
CEI EN ISO / IEC 17025: 2005

LERITE fMALEARICY £ Ac ChEDITasetmD

b e i ool g Baramia) P A, BF SR M0
by LB, ] AL el o B e Agrrersods

CERTIFICATO DI ACCREDITAMENTO
Accreditation Certificate

AT I (439 Rev. 4

o denarache - CHIMICA APPLICATA DEPURAZIONE ACQUE di

gﬁLlD FILIPPO & C. Snc
Via Fio La Torre, 13 - AREA P.LP. - 82013 Menfi AG

& conlorme o requisBl ) GEI EN ISOMEC 17025:2005 "Requisiti generall per la competenza del
dellanorma | ahorator di prova e taraiura®

masts the regiwmeants EN ISOAEC 17025:2005 "General Requirements for the Compelence of Testing
of the standand and Cafitvation Laborafories® standard

quale Laboratorio di Prova
as Testing Laboratory

L'acereditamento altesta la compelenza tecnica dei Laboratoro relativements allo scopo riportato nelle
schede allagate al presente cerfificato. Le schede possono varlare nel tempo. | requisiti gestionall della
ISONEG 170252000 (sezlone 4) sono scrittl in un linguaggio idoneo all'attivit: del Laboratod di Prova, sono
cortorml al princip della 130 90012008 ed alineati con | 5ol requisiti applicabill,

Il presenta cerificain non & da ritenars] valido se non accompagnato dalle schade allegate & pud essers
s03peso o revocato in qualsiasi momanto nel caso di inademplenza accertata da pane dl ACCHEDIA.

La viganza deil'accreditamento pud essere veriflicata sul sl WEB (www.accradia it} o richiesta direttaments

al singeill Dipartiment! .

' The accreditation ceviifias the technical competance of the laboratory limited to the scope detailed in the
ammad'Endnrra.mﬂmm;mwh!mw.mmwﬁsmmmmsmmc
a8 rafevant to Testing Laboratories opsrations and meat the
principles of IS0 8001:2008 and are s pertinant raquiremants.
The present cerfificate is valid only If associaled to the annexed schedule, and can be suspended or
withdrawn &f any time in the svent of non fuifiment as ascerained by ACCREDIA
The in force stalus of the accreditation may be checked in the WEB site (www.accredia.it) or on direct

request o appointed
Data di 1* emissions Data dl modifica Data dl scadenza
15l issue date Modification date Expining date
2002-11-14 2015-02-17 l 2018-02-07
i Sl Troe—
P AR S — —— U . | S
Il Prattors ale Ii Direttore di Dipartimento Il Prosifents
& Diractor Depariment Bﬁmro:- The President
{Dr. Filippo Trifilatti) {Dr.ssa Silvia Tramonting (Cav, del Lav. Federico Grazioll)
el SA-E0 . B Pag. 1401

Sece peratia ¢ fegole: Via Guglisimo Salceta, 7/9 | 00161 Roma - taly | Ted. +39 06 8440991 | Fax +39 06 8841199
infalaccredail | wwweaceredia it | Partita IVA - Codice 10566381001
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19 ANNEX 9 - CERTIFICATES REFERENCE MATERIAL

BAMNO PROCUDONE DROCENG CE0aSIN0 &1 1

‘SAPIO] ==mm=mee

CERTIFICATO DI ANALISI -
Carsicate of anaiyss 1? - 05
CLENTE OBACA PPUCATA DEPRATIONG ACOUL
e
POMIID WA MO LA TORRE 1) - AREA PP WD D10 A0
am—
MAERO OROME STMID) CODICE MOROND PRCITTT S MR ROROMD ca vamas
e e L a—— Sarvees voem B00SET D
WATRRCTLA wPe” 2 CAPATTTA B 29 KAENT S
e e e — SR FAU_CA 0

T e wT
COMPOANENTS NOESTA COMCENTRADONE 1T PeNSIEa Rk v (O
Corewwn el — Seshe mowerw 30%
AR A - ax =
e Ca—— T — - am
A - TR - -~
TN e - - — -~
LB € AZFU e T - e
Complemaesy 42070 Corzerrinons T eapreent B W O weote
= . -

| Pt reaten 5 TR § M T FeRTETE G AR TV e 3 SO Ll ST 6O o i 2
e v BN ma

B L W B T © Tette SR e & SRGERTOrS Sdie TRCEE § GNILAR SRESEVE Sease o AROme 08 ww0

Lot s Bl s 4 Smmpets - PN EAMET a8 A
| cwrScsl 6 deatwrn: Sl Faae ATRe vt AT WA MATT € VXS SRS

L
-
PRESIONE O RENTWONTD e W RECERRLASAITE | o
g e S  ——
RO
PRESSIONE A O UTLIZO B
—— ety Cw - e o Fw sE
—
TEMP AT O STUC A L }r" DT D8 STACE WA poosry
e bp—— | -
Omma comcame 0704207 e cetlcen 207 POGE0T Operson F G-
e e e e i oeamr

Pagra 1t

DR. 21.25 Rev.0
Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - = (0925) 71.148 - 73.138 - & (0925) 72.079 - Y™ www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

68



Chimica
Applicata S,
Depurazione

Acque s.n.c.

di Filippo Giglio & C

Y,
s,
W

ACCREDIA ’3

LENTE ITALIANO DI ACCREDITAMENTO

ot

)

N

ZIONS
il LAB N° 0438

QEor LEOALE: Wl BAN MALFILID 13 ANPY. LELGND
VPR CACRATIVE vl SENATORY 77 FOMT, CAPONAGD (B
TELEFOWD: SZROTAS! / TELEFAN (.PETA0RS

| “SAPIO

] BAPID PRODUZDIONE |DROGEND DSSIGEND S.r.L
GRUPPO

CERTIFICATO DI ANALISI
Cartificata of analysis 3 ?
-0 {
CLIEMTE: CHMICA APPLICATA DEFUHADGNE AUOUE
Casiomenr.
HOIRIZZO: WA PIO LA TORRE 13 - AREA PIP MENFI 02013 AG
Fdrman
NUMERD ORDINE: 3832354 CODNCE RIORDING: PE1YZIVDFN PER RIORDING: aroinde sanlo.l
i riumbay T TRRng] Mampen vonde ; S04 061 10
MATRICOLA: MPA190S CAPACITA® (i) 10 SCADENZA
Fanal martar Cagmedy (b PROVA IDRAULICA: 07218
Erabon hycm fast:
CONTENUTO: MIBCELA DI GAS ~ RECIPIENTE: BOMBOLA GRUFPO E-UNIT14d
Clnafii: IHONK
oy
METODO 01 PREFARAZIONE: GRAVIMETRICO SECONDO MORME 180 6142 - B0-8143
byt of prvpenelion
COMPOMNENTE HIGHIESTA CONCENTRAZIONE {0) Iincertecza Palitbea {2C9%)
ampcnail Fnques! Cananirain [ ] Pakiive Lisocanalnny (A0 %]
DA [ AT B.0pom a1 H ppn s,
Camplamento: AZOTO Concanirazions (C) asprasss bn termind di: mokmal
[ Condmimike (O gy it ks ol

Linenrinzza migthe (ACM%) ipartits 4 espresss come incarszza salesa miatha con [ation di soperurs k=2, comapondants 8d un iveio d!
{iducia ol p6% clrea,

Atarinilty; Ln tarzura del misursions of masss uiEzzaic per la proosrazons della miscele & slfetuals ullizzande masse cortfiicate dal conbro
emssany: df baralur LAT po0BE;

| tarlurs dalle mansd & oseguits in conlomnily alla prosaturs FTS3

¥ cenificasi o dadmenio dells maasn willizode song:

LATOSS 451/201 5. H72'2015: 028N 5, 0272015

Hale:
(i
PRESSIONE OF FIEMPIMENTC 41} | 100 FISCHIPER LASALUTE: | yopigeiane SEMPUCE
Rt s o Hacikh ez
PROPRIL A
PRESSIONE MINIMA DI UTILIZZO bevk: | CHIM ; —
peprertars:
TEMPERATURA DI STOCCAGGIO *G): Ol CATA B SCADEMIA aazon8
Birwacye Wamgwisilui (47) L
Dty centicato: S3OVZ01T Numaro certificato: 201702018 Mﬁ:ﬂ%l
Cad¥icifcn dale. Cartiamiy number Cpenaion
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GRUFPE0

GEDF LEOALE" Wik Bun MALFILRY 13 S90E), MALANG
LA OPERATIVL VDA SEMA TORL SRONETTA I7, J0807, CAPCAGD /i)
FELEFOWD. 285T081 ¢ TELERAN. ELMSTanML?

J EAPIO PRODUZIONE IDROGENQ OSSIGEND B.r.l.

CERTIFICATO DI ANALISI

IS Uffean

CLIENTE CHIMICA APPLICATA DEPURAZIONE ACOUE
Cligmer

INDIRIZZ0: VLA PIO LA TORAE 13 - AREA PIP MENF] 82013 AG
A,

NUMERC DRDHNE : 3832354 CODICE RICADING; PEILBZBOFN PER RIORDING. ol # sacto.lt

Dlar nurmibar Cioche reerianing Mumaso vardn ; BO041ET 10

MATRICOLA; PI30IT CAPACITA: (A} 10 SCADENZA

Sanal number: Capaoky (e |, PROVA IDRAUUCA: 8272024
Expuirsion g fast

CONTENUTC: MIBCELA DI QAR RECIFIENTE: BOMBOLA GRUPPO 2-UNITT 144
Visvmal.

METODO O FREPARAZIONE : GRAVIMETRICO BECONDO NORME 180 6142 - 150 6143

Mttt of gt
COMPONENTE RICHIESTA CONCENTRAZIONE (C} Incertarza Raiativa (AC%)

i xaiar Rl Concasiration (&) Aakiive Lroerainny [00%)

e G BRA0 m 2ure
Complemanta: AZOTO Concantrazions (C) aspresas in terminl di: mottmol
disdrea: onzewinbon (7 axpreased i inmes of
Lircennazza rolalwe (AC%) A L OIS inta adiesa mialva con fatan & copanum k=2, corapandame ad un livellc d
liduela dol B5% cirea.

Pttty La haralurs dal maursione of masss willzats per la prepanmzions della misceln b allstiuala uitlzzando masse cortlicate dal contro
Tracanhi o inetura LAT n*055:

L lafaturs dalls massa b = -] alls PTSY;

| cnrtilica o ritarimesio dells midso ulilza sono:

LATOSE 45172015, 5T2r2015; (RH201E, 0272016

Natn

e

PRESSIONE DI FAEMPIMENTO {bar); 180,00 RISCHI PER LA SALUTE:

Flng presoen har) - Hnmith horasts -

PRESSIONE MINIMA DI UTILIZZO jbark: e COMBURE
CHIMICO-FISICHE:

dellnimeny e e (a) 8 Cheshca iimd physcn! NTE
AT

TEMPERATURA DI ETOCCAGGHD [Tl P DATA DI BLADEMZA:

oI RvmpenTu (T iy chatar:

Dala cerificabo: 22032017 Mumero cerliicato: 201701957

Cadtication daie. Cevtiicain numbsr
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1 INTRODUCTION

SUNLAB Ltd commissioned to CADA snc di F.Giglio & C. the calibration activities (QAL2) in
accordance to the EN 14181:2015 on Automated Measuring System (AMS) installed for continuous
monitoring of Stack 6B emissions at the Delimara Power Station, Marsaxlokk, Malta .
In this technical report, we describe the linearity test performed on AMS Stack 6B after change
over to the methane conversion of the plant.
The report describes all the activities required by the technical standard EN 14181:2015 in
particular:

= The functional test (Annex A of EN 14181:2015),

= Calibration function created on 15 parallel measurements.

The technical activity has been performed on 9%, 10" and 11™ November 2017.
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2 REFERENCE

2.1 NORMATIVE REFERENCE

EN 14181:2015: “Automatic measurement systems quality Assurance”;

Legislative Decree 3 April 2006 n. 152: “Rules in environing matter”;

Legislative Decree 11 May 2005 n. 133: “Implementation of Direttive 200/76/CE, in waste
incineration field”;

Tecnical Guide for administrator of continuous monitoring systems for emissions in
atmosphere ISPRA 69/2011;

Tecnical Guide for administrator of continuous monitoring systems for emissions in
atmosphere ISPRA 87/2013;

Environmental Protection Agency Office of Environmental Enforcement (OEE) - Air
Guidance Note on the Implementation of I.S. EN 14181 (AG3).

Method Implementation Document (MID 14181). EN 14181: Stationary source emissions
Quality assurance of automated measuring systems. Environment Agency Version 3 April 2014.
Technical Guidance Note (Monitoring). M20 Quality assurance of continuous emission
monitoring systems - application of EN 14181 and BS EN 13284-2. Environment Agency
Version 3 June 2015.

2.2 TERMS OF REFERENCE

AMS (Automatic Measurement System): measurement system installed permanently in the
place for emissions continuous monitoring;

In-situ AMS: AMS having the detection unit in the gas stream or in a part of it;

Extractive AMS: AMS having the detection unit physically separated from the gas stream
by means a sampling system;

SRM (Standardized Reference Method): standardized and described method to define an
air quality feature;

ELV: Emission Limit Value of a determined parameter.
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3 DESCRIPTION OF THE PLANT

The phase 3 of the power electrical generation plant at the Delimara Power Station was been

converted from HFO to natural gas, for all eight diesel engines. Four of these eight engines (1 to 4)

will be capable of running only on natural gas (NG) as single fuel, whilst the remaining four (5 to 8)

were been converted as dual fuel engines, running on natural gas as the main fuel or diesel in

emergency situations. From the 4 chimneys the exhaust gases of engines are transported into the

atmosphere, each chimney taking up the exhaust gases of 2 engines and for continuous emission

monitoring an AMS (Automatic Measurement System) is installed at each chimney.

Table 1 - Data Sheet of Customer

Data Sheet of Customer

Company D3 POWER GENERATION LIMITED
Adress Trig Belt il-Hazna Marsa, MRS I
City Marsa - Malta
Location of Sampling Delimara (MALTA)
Emission Point 6B

Responsible

Eng. David Griscti (D3 Power)

Description of the plant Power plant
Process characteristics Electricity production

Source of emission DE43 - DE44

Majority fuel Natural Gas
GPS Coordinates (N - E) 35°49'57.93" N | 14°33'29.19" E

Pollution abatement system SCR/Denox

Authorization decree IP 0002/07/Gii
Reference Oxygen for Correction of Results 15 % Vol.

The emission limits with Natural Gas Fuel are as follows.

Table 2 - Emission Limit Value - IPPC IP 0002/07/Gii

Emission Limit Value

Parameter Unit of Measurement Value
Dust mg/Nm3 5
Nitrogen Oxides mg/Nm® 55
Sulfur Dioxide mg/Nm’> 10
Carbon Monoxide mg/Nm3 110
Ammonia mg/Nm”> 2,6

Note: All values shall be corrected to 273.15 K, 101,3 Pa, dry gas volume and to an Oxygen content of 15% vol.
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Below, Information of Emission Point “6B” and Sampling Security Information.

Table 3 - Information of Emission Point

Data Sheet of Emission Point
Height of Stack [m] 65
Height of the ground of sampling point 25
Distance of pertubation upstream of sampling point 25
Distance of pertubation downstream of sampling point 25
Flow direction Vertical
Direct outlet in Atmosphere Yes
Diameter [cm] 200
Stack Area [m’] 3,14
Number of Sampling Lines (Access Ports) 2
Conformance of the Sampling Platform
Sampling platform area > 5 m? and support > 400 kg Yes
Presence of artificial lighting Yes
Appropriate electrical installation Yes
Secure platform Yes
Sampling platform conformance Yes

During the parallel measurements the plant loads have been changed, this operation represents

the normal plant conditions and increase the variability of data to implement the calibration.

Table 4 - Plant Load during the measurements

Plant Load during the measurements

Fuel Natural Gas Other Fuel /

Day Time Source of emission Load
09/11/2017 08:00 - 24:00 DE43 - DE44 36,60 MW 100 %
10/11/2017 08:00 - 24:00 DE43 - DE44 29,33 MW 80 %
11/11/2017 08:00 - 24:00 DE43 - DE44 18,33 MW 50 %
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4 STANDARD REFERENCE METHOD (SRM)

Flow, dust and ammonia measurements are made directly to the chimney. The combustion gases

are transported through a heated probe to the analyzer. The gases before being analyzed pass into

a chiller that removes water.

Below is the SRM specification used for parallel measurements.

Table 5 - SRM Sampling and Analysis Method

Parameter Method

Description of the method

Dust UNI EN 13284-1:2003

Stationary source emissions. Determination
of low range mass concentration of dust.
Manual gravimetric method.

NH; EPA CTM 027:1997

Procedure for collection and analysis of
ammonia in stationary sources.

NOx UNI EN 14792:2006

Stationary source emissions. Determination
of mass concentration of nitrogen oxides
(NOx). Reference method:
Chemiluminescence.

SO, ISO 11042-1:1996

Gas turbines - Exhaust gas emission - Part 1:
Measurement and evaluation. Principle of
Measurement: Non-dispersive infrared
(NDIR).

co UNI EN 15058:2006

Stationary source emissions. Determination
of the mass concentration of carbon
monoxide (CO). Reference method: Non-
dispersive infrared spectrometry.

CO, SO 11042-1:1996

Gas turbines - Exhaust gas emission - Part 1:
Measurement and evaluation. Principle of
Measurement: Non-dispersive infrared
(NDIR).

0, UNI EN 14789:2006

Determination of volume concentration of
oxygen (O;). Reference method -
Paramagnetism.

H,O UNI EN 14790:2006

Stationary source emissions. Determination
of the water vapour in ducts.

Flow, Velocity UNI EN 16911:2013 Annex A

Temperature, Pressure | UNI EN 16911:2013 Annex A

Stationary source emissions. Manual and
automatic determination of velocity and

volume flow rate in ducts. Part 1: Manual
reference method.

DR.21.25 Rev. 0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -




Chimica

Applicata
Depurazione

Acque s.n.c.

di Filippo Giglio & C

AV iy
av s,
“ S
% R
Yool ,.\\\\

ACCREDIA €

LENTE ITALIANO DI ACCREDITAMENTO ~

LAB N® 0438

Below are the technical specifications of the instrumentation used during the sampling.

Table 6 - SRM Specification

Parameter | Manufacturer / Model Measuring principle Range of Measurement
Dust Dado Lab - ST5 Sampling Only Sampling
Flow, Velocity Dado Lab - ST5 Differential Pressure -100 + 1000 Pa
Temperature Dado Lab - ST5 Thermocouples - Type K 0-1200°C
Pressure Dado Lab - ST5 Static/Barometric Pressure | 10 + 105 kPa (1050 mBar)
NH; Dado Lab - ST5 Sampling
. I 0-25/50/100/250/
N H PG - E LD chemil
Ox oriba / PG - 350 CLD chemiluminescence 500/1000/2500 ppm
SO, Horiba / PG - 350 E ND-IR 0-50/100/200/500 ppm
co Horiba / PG - 350 E ND-IR 0-60/100/200/500/1000 ppm
CO; Horiba / PG - 350 E ND-IR 0-10/20/30 %
0, Horiba / PG - 350 E Paramagnetic 0-/10/25 %
H,0 Tecora - Ayron Sampling Only Sampling

In Annex 6 and 7, QAL1 certificates of SRM and Diluition System.
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5 AUTOMETED MEASURING SYSTEM (AMS)

AMS has been supplied by SICK and consists in an independent flue gas analyzer placed in a cabin
at the base of the stack 6B.

Inside the cabin there are two types of instruments:

In situ analyzers, for measurement of dust, temperature, pressure;
extraction analyzers, for measurement of carbon monoxide (CO), Sulfur dioxide (SO,),
nitrogen monoxide (NO), nitrogen dioxide (NO,), carbon dioxide (CO,), ammonia (NH3) and

water vapor (H,0).

The in situ analyzers, measure directly in the chimney the parameter or the physical characteristic
of the flue gas. In particular, the concentration of the dust is measured with the Optical Extinction
technique, temperature and pressure with heat resistance and electro pneumatic transducer
system respectively.

Extract analyzers are connected to the AMS analysis-cabin through a heated line. Heated line
brings the flue gas under the same sampling conditions of temperature, humidity and to avoid
condensation along the sampling line. All parameters are measured by IR Non-Dispersive

technique(NDIR), while oxygen is measured with zirconium oxides.

Table 7 - AUTOMATED MEASURING SYSTEM (AMS) FEATURES

Supplier Certification Analyzer | Measuring Principle |Parameter| Full-scale set
SB 100 Optical - Extinction Dust 0 - 200 mg/Nm?*
ZrO, 0, 0-21%
. co 0 - 300 mg/Nm?
TUV
SICK Technischer CO, 0-25%
Uberwachungsverein MCS 100 E IR Non-Dispersive NO 0 - 300 mg/Nm?
2 - mg/Nm
(NDIR) NO 0 - 100 mg/Nm?
SO, 0 - 2000 mg/Nm?
NH; 0-30 mg/Nm?
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6 FUNCTIONAL TEST

The functional tests are a mandatory requirement within EN 14181. Suitably trained personnel
from either the test laboratory, process operator or AMS supplier may perform the functional
tests. The functional test is intended to verify that the AMS is installed in accordance with the
requirements of the industry standard.
The functional test has the aim to ensure:

= AMS is installed at a representative sampling point,

= AMS is working and in good condition,

= AMS is maintenance properly as required by the user manuals,

= AMS has the same performance as stated in QAL 1 certificate.
In addition, the technical standard EN 14181: 2015 also provides for checks to be carried out
during the operation of the analyzer. Among the most important are:

= Zero and SPAN Test with Certified Gas (QAL3 Controls). These controls are the

responsibility of the Plant operator,

= Zero and Span Drift in time. These controls are the responsibility of the Plant operator.

The checks performed by certified laboratory in according to technical standard EN ISO / IEC 17025
are:

= Verify the functionality of the entire system (Leak Test, Response Time),

= Zero and SPAN test with certified material,

= Linearity Checking.
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Table 2 specifies the individual steps of the functional test of AMS to be performed during QAL2

and AST for extractive and in-situ AMS.

Table 8 - Fuctional Test Step

Functional Test to be performed during QAL2 / AST activities on AMS (EN 14181 : 2015 - Annex A)
N. Type of Verification Extractive AMS In-situ AMS Responsibility
1 | Alignment and cleanliness - X Supplier/Manufacturer
2 Sampling system X - Laboratory
3 | Documentation and records X X Plant operator
4 Functionality X X Plant operator
5 Leak test X - Laboratory
6 Zero and span check X X Laboratory
7 Linearity X - Laboratory
8 Interferences X X Laboratory / Supplier / Installer
9 | Zero and span drift (audit) X X Plant operator
10 Response time X X Laboratory
11 Report X X Laboratory

The functional test was carried out at 7" November and the results are given in Annex N. 1 of the

report.
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6.1 TEST OF LINEARITY

Analyzers measurement linearity is tested in according to the UNI EN 14181:2015 Annex B - Test
of Linearity. In this test procedure, a regression line is established between the instrument reading
of the AMS (x — values) and the reference material values (y-values). The regression line is
achieved at five different levels, including a zero concentrations. Different concentration levels
have been obtained by means the use of a calibrated dilution system.

Concentration levels to realize the regression line at approximately 20%, 40%, 60% and 80% of a
range which is at least the short-term ELV. For each levels concentration, at least three reading
shall be made. The time period between the beginning each of the three readings were be

separated by least four times the response time of the analyzer.

From measurement made it is determined the function linear regression:
xi= A+ B(y; - y,) (1)

The coefficient A’ is obtained with the Formula (2):

n
, 1
A==y (2)
n .

i=1
where
A’ is the average value of the x-value, i.e. the average of the AMS instrument reading;
X is the individual AMS instrument reading;
n is the number of measuring point (at least 18, three for each levels).

The coefficient B is obtained with the Formula (3):

Z?:l xi(yi - yz)

B = (3)
Z?=1(yi _yz) 2
Y, is the average of the y-values, i.e. the average of the reference material
concentration;
Vi is the individual value of the reference material concentration.

Secondly the fuction in Formula (1) is converted to
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Throught the calculation of A according to Formula (4)
A= A'— By, (4)
For each concentration level the average of AMS readings at one and the same concentration level

¢ according to Formula (5):

1 mc
Xe = m_c £, Xc,i (5)
where
Xc is the average x-value (AMS-reading) at concentration level c;
Xc,i is the individual x-value (AMS reading) at concentration level c;
m¢ is the number of repetitions at one and the same concentration level c.

Calculate the residual d. of each average according to Formula (6)
dc = x.— (A+ Bc) (6)

where
c is the concentration level.
Finally, convert d. in concentration units to a relative unit d. s by dividing d. by the upper limit ¢,

of the range used in the linearity test according to Formula (7):
dc
derer = — 100% (7)
Cu

All residual shall pass this test in according to Formula (8):

derer < 5% (8)

The Linearity Test results are given in Annex N. 2 of the report.
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7 CALIBRATION and VALIDATION OF THE AMS
(QAL2)

7.1 DETERMINATION OF THE CALIBRATION FUNCTION

The calibration of the AMS measurement should be performed on at least fifteen parallel
measurements with an SRM distributed in a period of 6-8 hours for three days. The object of the
parallel measurements was to calibrate and validate the AMS through an independent method
(SRM). The tests were carried out over a period of three days in order to take measurements
during different states of the system (for example changes of load).

Below it is shown flowchart that describes the steps of the calibration process.

Figure 1 - Flowchart of calibration process

SRM AMS
Conversion to Eventually,
AMS measuring @ @ conversion units (e.g.
condition @ A méA to mg/m?)
W L __ s Calculation of the - X;
calibration function
Calculation of
@ calibrated value, using
the calibration fuction
W
Conversion to ]:r
standard conditions @ '
using SRM
equipement Conversion to standard
@ conditions using plant
@ equipement
Test of variability -
YI.S ---> === Yis
Se:i:t'?1 of d @ Definition of walid
calipration procegure = a
calibration range
{a,bor c) ! 4
v W
[Ys.mln:- Ys,'naxl ﬂrﬂ; 1,1 ?s.m-:'x}

or[0; 0,2 ELV |

The standard assumes that the calibration function is linear with a constant residual standard

deviation. The calibration function is described by the following model.(See ISO 11095):
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yi=a+bx;+ g 9)
Where
Xi is the result i'" of the AMS; i=from 1 to N; N>15;
Vi is the result i" of the SRM; i=from 1 to N; N>15;
€ is the deviation between y; and the expected value;
a is the intercept of calibration fuction;
b is the slope of the calibration fuction.

The following quantities shall be calculated, average value of the AMS (Xx) and SRM (y):

1 N
%= NZ %, (10)
i=1
N
1
y = Nz Vi (11)
i=1

Following, the difference between the highest and lowest measured SRM concentration at
standard condition shall be calculated (Ysmax — Ysmin)- Depending on the range of
concentrations (Ysmax — Vsmin ) reported during the measurement one has to choose the

method of calculation of the calibration function.

Method a: if (Vs max — Ysmin ) 2 Maximum permissible uncertainty.
The parameters of the calibration function shall be calculated according to Formula (12) and

Formula (13):

?,=1( xi =)y —y)

b= 4
Ziv=1(xi — Xx)?

(12)

i=y— bx (13)

Method b: if (Y max — Vs min ) < maximum permissibile uncertainty and y ;i 2 15% of Limit
Emission Value (ELV). The parameters of the calibration function shall be calculated according to

Formula (14) and Formula (15):
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- y
b= - (14)
XxX—Z
a= —bZ (15)
Where
z is the difference between the zero reading of the AMS and the zero.

Method c: if (Vs max — Ysmin ) < Mmaximum permissibile uncertainty and y; i, < 15% of Limit
Emission Value (ELV). The function is constructed with the same formulas of Method a (12 - 13). In
addition, two points "surrogate" of Zero and Span (near the ELV) are used using gaseous
standards.

The calibration function is valid when the plant is operated within the valid calibration range. This
valid calibration range is either the calibration range from zero to the maximum value Y4, Of
calibrated AMS measured value at standard conditions, determined the QAL2 procedure, plus an

extension of 10% of Yy ;mqx, OF to 20% of ELV, whichever is greater.

7.2 TEST OF VARIABILITY

In order to validate the calibration function obtained in this way, will be executed the test of
variability.

The data pairs (SRM and AMS calibrated) thus obtained are normalized and reported to the
standard conditions of the plant using auxiliary measures supplied with measurement systems.

For the series of data are calculated:

D; = yis—Jis (16)
Where
Yis is the result i of the SRM at standard conditions,
Vis is the result i of the AMS, calibrated at standard conditions,

Mean differences, Formula 17:
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_ 1
D= NZ D, (17)
=1
Standard deviation of differences, Formula 18:
N
Sp = —Z D; — D)2 (18)
=1
The AMS passes the variability test when:
SD < Uokv (16)
where
0o is standard deviation derived from the range of confidence at 95%. In some EU
Directive (EU 2010/75/CE) the uncertainty of the AMS measured values is expressed
as half of the legth of a 95% confidence interval as a perventage P of the emission
value (ELV). Then, in order to convert this uncertainty to a standard deviation, the
appropriate conversion factors is:
P X ELV (17)
Og = ———
0 1,96
the value of 1,96 represents the coverage factor of 95% of the confidence interval.
k, is a value from X>-test with a B-value of 50%. The k, value depending on the number

of tests conducted.

Table 9- k, values

Number of parellel measurement k,(N)
15 0,9761
16 0,9777
17 0,9791
18 0,9803
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8 ACCURACY INDEX ACCORDING TO LEGISLATIVE
DECREE. 152/06 (IAR)

To verify that the analyzer correctly measures the auxiliary parameters, it has been used Accuracy
Index (IAR). This index is reported on Italian Legislative Decree N. 152/2006 - Part V, Annex VI

"Criteria for conformity assessment of the measured values to the emission limit values".

In this law the calculation of the IAR (accuracy relative index) was calculated according to the

following formula:

M+ 1.
IAR =100 x (1 - ) (18)
M;
where
M It is the arithmetic average of N values X.
X; It represents the absolute value of the difference of the concentrations measured
by the two measuring systems (stationary analyzer "AMS" and reference analyzer
”SRM”).
M, It represents the average of the values of the concentrations measured by the
reference system (SRM).
I It represents the absolute value of the confidence range calculated for the average
of N values X; namely.
S
Ic =ty \/_N (19)
where
N number of measurements performed.
It represents the standard deviation of values Xi.
t, Represents the t Student calculated for the level of confidence of 95% and for (n)

degrees of freedom equal to (N-1);
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Table 10 - t Student values

N t,

3 4,303
4 3,182
5 2,776
6 2,571
7 2,447
8 2,365
9 2,306
10 2,262
11 2,229
12 2,201
13 2,179
14 2,16
15 2,145
16 2,131

The AMS system is considered verified if the value of the IAR is above 80%. The result of IAR test

are in Annex 5.

8.1 DETERMINATION OF HOMOGENEITY OF THE SAMPLING POINT

During the Accuracy test (IAR), the homogeneity testing of the sampling point is performed in
according to Techinical standard UNI EN 15259:2006, paragraph 8.3 - Determination of
homogeneity. The procedure involves measuring one parameter, such as Oxygen (O,) and its
spatial and temporal variations shall be applied to determine the homogeneity. Below, the
procedure:
= determine the sampling points for the grid measurement;
= install the probe of the measuring system for the grid measurement;
= install the probe of an independent measuring system (reference measurement) at a fixed
point in the measurement section;
adjust the sample flow in both systems in order to obtain equal response times;
perform a grid measurement and in parallel measurements at a fixed point in the
measurement section, with a sampling time of at least four times the response time of the

measuring system but not less than three minutes for each sampling point;
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Record for each sampling point i the actual value y; 4.is of the measurand in the grid and the

value y; s of the reference measurement;
For each sample point i, determines the ratio r; defined as follows:
Yi,grid
yi,ref

average r of the ratios r; according to Equation (21):

N
1
r = Nz T
i=1

standard deviation sy of the grid measurements according to Equation (22):

N

1 _ 2

Sgrid = mZ(yi,grid - ygrid)
i=1

standard deviation s, of the grid measurements according to Equation (23):

1 N
_ 2
Sref = mzl(yi,ref - yref)
i=

and sampling can therefore be performed in any point of the section occurred.

The result of Homogeneity of sampling point are in Annex 1.

(20)

(21)

(22)

(23)

If S4rig < Sref, the distribution of the gas in the measuring section can be considered homogeneous
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9 RESULTS

Below a summary of the results obtained from the QAL2 test performed on the analyzer (AMS)
installed on the stack 6B. Note that for ammonia and sulfur dioxide the QAL2 procedure is not
applicable because the parameters concentration are below the detection limit (LOD) of the AMS.

In Annex 4, there are reports for single parameter.

Table 11 - Results of QAL2

Summary Report of QAL2
Procedure for | Maximum
the permissible . Emission
s . Experimental ..
- determination | uncertainty . Limit
Parameter Slope | Intercept | Range of Validity o Confidence
of the (95% interval [%] Value
calibration confidence ? (ELV)
fuction interval)
Dust 0,628 0,000 0- 7,89 [mg/Nm3 rif 02] Metodo B 30 28,64 5
Nitrogen Oxide (NO) 0,898 -0,218 0- 15,15 [mg/Nm3 rif 02] Metodo C 20 1,37 55
Carbon Monoxide (CO) | 1,025 -2,059 0 - 22 [mg/Nm3 rif 02] Metodo C 10 0,17 110
Ossigeno (0,) 1,102 0,000 0-14,13 [% Vol.] Metodo B 10 0,85 /
Biossido di Carbonio (CO,) | 1,026 0,000 0-5,22 [% Vol.] Metodo B 10 0,32 /

As regards carbon monoxide and nitrogen monoxide, the range of validity is lower than the
emission limit value, carbon monoxide ELV is 110 mg/Nm3 and nitrogen monoxide ELV is 55
mg/Nm3, then the consideration of Chapter 6.5 “Calibration Function of the AMS and its validity”
of the technical standard EN 14181 : 2015 are applied.

Table 12 - Zero Verify

Zero verify for single parameter (Rif. 6.5 - Calibration Function of the AMS and
its validity EN 14181 : 2015)

Deviation of the AMS

Emission Reference calibrated value Result

. - . AMS -
Parameter Limit Value Range of Validity Concentration Response compared to the (Deviation
(ELV) (ZERO) P reference <10 % ELV)

concentration
Nitrogen Oxide (NO) 55 0- 15,15 [mg/Nm3 rif 02] 0 0,1 0,13 Positive
Carbon Monoxide (CO) 110 0 - 22 [mg/Nm3 rif 02] 0 0,2 1,85 Positive
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Table 13 - Span/ELV Verify

Span/ELV Verify (Rif. 6.5 - Calibration Function of the AMS and its validity EN 14181 : 2015)
. Maximum
.. Maximum ..
. Deviation of the . permissible
Emission . permissible . Result
L Reference AMS calibrated . uncertainty .
Limit - . AMS uncertainty (Deviation
Parameter Range of Validity | Concentration value compared to (95%
Value Response (95% . <1.C.95% -
(ELV - SPAN) the reference ! confidence
(ELV) . confidence X ELV)
concentration interval) interval) at
ELV
Nitrogen 0-15,15 ™
Oxide (NO) 55 [me/Nm3 rif 2] 51,3 53,9 3,10 20 11 Positive
Carbon 0-22
Monoxide 110 . 97 96,5 0,13 10 11 Positive
(o) [mg/Nm3 rif 02]

Below a summary of the results obtained from the IAR test performed on the analyzer (AMS)

installed on the stack 6B.

Table 14 - IAR Values

IAR IAR IAR IAR
Water Vapour Temperature Pressure Flow Rate
89,1 99,8 97,4 80,9
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10 CONCLUSIONS AND COMMENTS

Taken note of analytical determinations performed on the gaseous effluents of the plant and the
processing on the data carried out, it demonstrate the positive result of the procedure QAL2. The
functional test performed showed the correct installation of the AMS system, the suitability of the

installation site and the efficiency of the entire design.

The Ammonia and Sulfur Dioxide parameters are in concentrations below instrumental detection
limits of AMS, so it has not been possible to construct the QAL2 calibration. However, the analyzer

can still correctly record the two parameters, this is noted by the linearity test.

Auxiliary parameter analyzers respond positively to the accuracy test, this shows that they work

properly.
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1 ALIGNMENT AND CLEANLINESS (ONLY NON-EXTRACTIVE SYSTEM)
Type of Verification (visual) Notes / Comments
a Obstruction Optical path The operator performs the necessary maintenance and checks.
b Cleaning of Optical Components The operator on 14/06/2017 instructed its supplier (DG Tech) to
c Alignment carry out the checks provided for in the user manuals of the
instrument.
d Presence of Air Purge The visual checks required by EN 14181 were positive.
2 SAMPLING SYSTEM (ONLY EXTRACTIVE SYSTEM)
Type of Verification (visual) — State
Great Sufficient Inadequate
a Sampling probe X
b Calibration gas conditioning system X
C Pumps X
d Pneumatic connections X
e Sample line X
f Generators/current stabilizers X
g Filters X
Notes / Comments:
3 DOCUMENTATIONS AND RECORDS
Type of Documents Location Reference
a P & | of the AMS (Plan of the AMS pneumatic system) Technical Office David Griscti
b Details of the performance testing and certification of Technical Office David Griscti
the AMS
C AMS user manual (Including the maintenance part) Technical Office David Griscti
d (%) Logboo!<s with records of malfunctions Technical Office David Griscti
and maintenance performed
e (*) Service reports Technical Office David Griscti
f(*) QAL3 Documentation Technical Office David Griscti
g AMS ménagement.system procedure for maintenance, Not Informed /
calibration and training
h Training records Not Informed /
i Maintenance schedules Not Informed /
| Auditing plans and records Not Informed /

Notes / Comments:
(*) D3 POWER GENERATION LIMITED has performed a functional test on 14/06/2017 by Danks Gasanalyse Teknik (DG
TEK)
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4 SERVICEABILITY
Type of Verification — State
Great Sufficient Inadequate
Safe and clean working environment with
a sufficient space and weather X
protection
b Easy and safe access to the ASM X
c(*) Adequate supplies of reference material, X
tool and spare part

Notes / Comments:

(*) D3 POWER GENERATION LIMITED has performed a functional test on 14/06/2017 by Danks Gasanalyse Teknik (DG

TEK)
5 LEAK TEST (ONLY EXTRACTIVE SYSTEM )
Description of the test Result
3 Checking for leaks in extractive systems shall be conducted by disconnecting the
sampling line at the probe exit, plugging the line, and adjusting the vacuum to 50 Positive
kPa using the bypass valve. (rif. 7.1 Checking for leaks - 1ISO 10396:2007)
6 Zero and Spa check e
Full Reference Value AMS Reference Value AMS
Parameter u.d.m. Scale set ZERO Measure SPAN Measure
ZERO SPAN
0,0 201,8
co mg/N m’ 0 0 0,2 291,06 301,9
0,1 301,9
0,0 251,1
NO mg/Nm’ 0 0 0,1 256,53 250,6
0,2 250,2
0,0 182
SO, mg/N m’ 0 0 0,0 185,88 182
0,0 182
0,0 16,51
0, % Vol 0 0 0,1 16,707 16,58
0,0 16,52
0,0 20,05
CO, % Vol 0 0 0,0 20,02 20,05
0,0 20,05
0,3 23,63
NH; mg/Nm’ 0 0 0,3 23,91 23,62
0,0 23,58
0,0 83,15
NO, mg/N m’ 0,1 0,1 0,0 83,7 82,34
0,0 82,34

Notes / Comments:
(*) Values recorded by linearity tests.
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7 Linearity
Parameter Full Scale set Slope (B) Intercept (A) de el [%] Results
Co 0 - 300 mg/Nm3 0,946 2,595 3,3 Positive
NO 0-300 mg/Nm3 0,974 1,160 0,9 Positive
SO, 0-2000 mg/Nm3 0,978 -2,148 0,1 Positive
0, 0-21 %vol 0,980 0,021 0,7 Positive
co, 0 - 25 %vol 0,996 -0,012 0,5 Positive
NH; 0-30mg/Nm3 0,957 0,428 2,0 Positive
NO, 0-100 mg/Nm3 0,993 0,187 0,6 Positive
Notes / Comments:
(*) Test recordings are in Annex 2.
8 | Interferences
Type of Verification Result

The same interference reported in the QAL1 certificate has been evaluated.
a Interferences are evaluated by DG Tech by placing different concentrations of Positive
water vapor.

9 Respose time
Type of Verification (visual) Result
3 Response times were verified by directly setting the reference gas in the AMS and Positive
comparing the timing with those stated in QAL1.
Determination of homogeneity od the Sampling Point
(Rif. 8.3 Determination of homogeneity - UNI EN 15259:2006)
ri % vol % vol
Point Sarip‘ljing Diameter 0, SI:MO ] Sgrid 02 srm 0, }\fn So ] Serid 02 ams Result
1 9 1 12,90 11,40
2 29 1 12,80 11,90
3 59 1 13,20 11,50
4 141 1 13,00 11,60
5 171 1 13,00 11,40
6 191 1 13,10 11,90
7
8
9
10 -
11 9 > 12,80 0,16 11,40 0,19 Positive
12 29 2 13,10 11,50
13 59 2 12,90 11,38
14 141 2 13,20 11,80
15 171 2 13,20 11,50
16 191 2 13,20 11,60
17
18
19
20
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12.1 TeST LINEARITY OF CARBON MONOXIDE
Stack 6B Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter co Serial/Certificate MP9/1309
Analyzer SICK MCS 100 E Concentration 233 | ppm
Full Scale set 0- 300 | mg/Nm3 Expiration 01/08/2019
Date measurements 07/11/2017 Diluter Beta CAP30RK
Measurements and calculations
AMS Measure . Relative
Level Reference X Residual Residual - % Resul
eve Value (V) Reply 1 Reply2 | Reply3 c d. esidual - % esult
(%) (%) (xi) dc,rel
0 0 0 0 0,2 0,1 -2,53 -0,8 Positive
1 9,702 9,3 9,3 9,3 9,3 -2,48 -0,8 Positive
2 48,51 49 49,2 49,2 49,1 0,63 0,2 Positive
m 3 97,02 96,6 96,6 96,4 96,5 2,12 0,7 Positive
4 145,53 144,8 144,8 144,8 144,8 4,48 1,5 Positive
E 5 194,04 196,5 196,1 195,6 196,1 9,83 3,3 Positive
Z 6 291,06 201,8 301,9 301,9 268,5 -9,52 -3,2 Positive
~ 0 0 0 0 0,2 0,1 -2,53 -0,8 Positive
Y, 98,2 A 95,6 B 0,946 A 2,5950
o]0)]
E Legend
U Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Carbon monoxide
300,0 -
- <
£ 250,0 -
g
é" 200,0 - S
g 150,0 - ¢ Linearity Carbon Monoxide
(7]
© =0,9464x + 2,595
v 100,0 - y=> ’
= R? =0,9967
(%]
S 50,0 -
<
0,0 T T T T T T 1
0 50 100 150 200 250 300 350
Reference Value [mg/Nm?3]
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12.2 TEST LINEARITY OF NITROGEN OXIDE

Stack 6B Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter NO Serial/Certificate MP9/1309
Analyzer SICK MCS 100 E Concentration 230 | ppm

Full Scale set 0- 300 | mg/Nm3 Expiration 01/08/2019
Date measurements 07/11/2017 Diluter Beta CAP30RK

Measurements and calculations

Reference AMS Measure Residual Relative
Level Value (V,) Reply 1 Reply 2 Reply 3 X, d Residual - % Result
' (X:) (X:) (%) i dcrel
0 0 0 0,1 0,2 0,1 -1,06 -0,4 Positive
1 10,26 10,9 10,9 10,9 10,9 -0,26 -0,1 Positive
2 51,3 53,9 53,9 53,8 53,9 2,72 0,9 Positive
3 102,61 100,6 103 103 102,2 1,06 0,4 Positive
g ) 4 153,92 149,9 150 150 150,0 -1,17 -0,4 Positive
E 5 205,23 201,5 201,4 201,4 201,4 0,30 0,1 Positive
Z 6 256,53 251,1 250,6 250,2 250,6 -0,49 -0,2 Positive
0 0 0,1 0,1 0 0,1 -1,09 -0,4 Positive
?D Y, 97,5 A' 96,1 B 0,974 A 1,1599
E Legend
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Nitrogen monoxide
300,0 ~
o
s
250,0 -
®
E
c 200,0 -
2
=3
o
£ 150,0 - ¢ Linearity Nitrogen
§ monoxide
° -
% 100,0 y =0,9744x + 1,1599
g R2=0,9998
aw 50,0 -
©
]
=
0,0 T T T T T 1
0 50 100 150 200 250 300
Theoretical Concentration [mg/Nm3]
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12.3 TEST LINEARITY OF NITROGEN DIOXIDE

Stack 6B Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter NO, Serial/Certificate MP311905
Analyzer SICK MCS 100 E Concentration 81,6 | ppm

Full Scale set 0- 100 | mg/Nm3 Expiration 30/03/2018
Date measurements 07/11/2017 Diluter Beta CAP30RK |

Measurements and calculations

Ref AMS Measure Residual Relative
Level Vealif?ﬁ Reply 1 Reply2 | Reply3 X, esc'j Y8 | Residual-% | Result
I (XI) (XI) (XI) ¢ dc,rel
0 0 0,1 0 0 0,0 -0,15 -0,2 Positive
1 5,58 5,64 5,53 5,45 5,5 -0,19 -0,2 Positive
2 27,88 28,08 28,09 28,08 28,1 0,22 0,2 Positive
o 3 55,76 56,21 56,1 56,15 56,2 0,60 0,6 Positive
E 4 72,56 72,92 72,82 72,85 72,9 0,63 0,6 Positive
5 83,7 83,15 82,34 82,34 82,6 -0,68 -0,7 Positive
Z 6 99,39 98,77 98,86 98,15 98,6 -0,28 -0,3 Positive
\ 0 0 0,1 0 0 0,0 -0,15 -0,2 Positive
DD Y, 43,1 A' 43,0 B 0,993 A 0,1865
E Legend
N
O Yi: concentration of reference material;
Z Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Nitrogen Dioxide
120,0
T
=2 100,0 -
SN
Y
E
c 80,0 -
.0
L d
o
- -
S 60,0 ¢ Linearity Nitrogen Dioxide
(8)
c
o y =0,9929x + 0,1865
O 40,0 - 2
-] R*=0,9999
g
2
o 20,0 -
()
=
0,0 T T T T T 1
0 20 40 60 80 100 120
Theoretical Concentration [mg/Nm?3]
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12.4 TEST LINEARITY OF SULFUR DIOXIDE
Stack 6B Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter SO, Serial/Certificate MP9/1309
Analyzer SICK MCS 100 E Concentration 65,1 | ppm
Full Scale set 0- 2000 | mg/Nm3 Expiration 01/08/2019
Date measurements 07/11/2017 Diluter Beta CAP30RK |
Measurements and calculations
Ref AMS Measure Residual Relative
Level VZIT:?\;T Reply 1 Reply 2 Reply 3 Xe es:j ua Residual - % Result
I (XI) (XI) (XI) ¢ dc,rel
0 0 0 0 0 0,0 2,15 0,1 Positive
1 6,01 2 3 3 2,7 -1,06 -0,1 Positive
2 18,59 14 14 14 14,0 -2,03 -0,1 Positive
m 3 49,57 46 47 46 46,3 0,02 0,0 Positive
E 4 92,94 87 87 87 87,0 -1,71 -0,1 Positive
5 123,92 117 117 117 117,0 -2,00 -0,1 Positive
z 6 185,38 182 182 182 182,0 2,42 0,1 Positive
~ 0 0 0,1 0 0,1 0,1 2,21 0,1 Positive
070) Y, 59,6 A 56,1 B 0,978 A -2,1475
E Legend
N
O Yi: concentration of reference material;
(Vo) Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Sulfur dioxide
200,0 -
§ 180,0 -
? 160,0 -
— 140,0 -
S
= 120,0 -
.E 100,0 - ¢ Linearity Sulfur Dioxide
)]
2 300 - y =0,9776x - 2,1475
8 R?=0,9991
- 60,0 -
g
2 40,0 -
©
S 20,0 -
0,0 T T T 1
0 50 100 150 200
Theoretical Concentration [mg/Nm?3]
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12.5 TEST LINEARITY OF OXYGEN
Stack 6B Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter 0, Serial/Certificate P33021
Analyzer SICKMCS 100 E Concentration 25,06 | %vol
Full Scale set 0- 21 | %vol Expiration 30/03/2020
Date measurements 07/11/2017 Diluter Beta CAP30RK |
Measurements and calculations
Ref AMS Measure Residual Relative
Level Vzli;e?;f Replyl | Reply2 | Reply3 X, esc'i Y8 | Residual-% | Result
I (XI) (XI) (XI) ¢ dc,rel
0 0 0 0,1 0 0,0 0,01 0,1 Positive
1 0,835 0,87 0,87 0,87 0,9 0,03 0,1 Positive
2 4,177 4,04 4,04 4,04 4,0 -0,07 -0,4 Positive
3 8,353 8,12 8,12 8,12 8,1 -0,09 -0,4 Positive
4 12,53 12,25 12,27 12,34 12,3 -0,01 -0,1 Positive
— 5 16,707 16,51 16,58 16,52 16,5 0,14 0,7 Positive
@) 6 20,883 20,47 20,4 20,4 20,4 -0,06 -0,3 Positive
> 0 0 0,1 0 0,1 0,1 0,05 0,2 Positive
O\o Y, 7,9 A' 7,8 B 0,980 A 0,0212
Legend
(g\|
Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Oxygen
25,0
3
X 20,0 -
=
2
® 15,0 -
=3
[=
(]
£
S 10,0 - ¢ Linearity Oxygen
K] y =0,9799x + 0,0212
S 2_
2 50 - R%?=0,9999
()]
=
0,0 T T T T 1
0 5 10 15 20 25
Theoretical Concentration [%vol]
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12.6 TEST LINEARITY OF CARBON DIOXIDE
Stack 6B Data materials used
D3 POWER GENERATION
Customer Cylinder Pr. r API
ustome LIMITED ylinder Produce SAPIO
Parameter Cco, Serial/Certificate MP9/1309
Analyzer SICKMCS 100 E Concentration 20,02 | %vol
Full Scale set 0- 25 | %vol Expiration 01/08/2019
Date measurements 07/11/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure Relative
Reference Residual .
Level Reply 1 Reply 2 Reply 3 Xc Residual - % Result
Value (Y;) d.
(Xi) (X|) (X|) dc,rel
0 0 0,01 0 0 0,0 0,02 0,1 Positive
1 2 2,01 2,01 2,01 2,0 0,03 0,1 Positive
2 3,33 3,34 3,34 3,34 3,3 0,04 0,1 Positive
3 5,33 5,32 5,32 5,32 5,3 0,02 0,1 Positive
4 10,01 9,77 9,77 9,77 9,8 -0,19 -0,7 Positive
O 5 16,68 16,55 16,53 16,55 16,5 -0,06 -0,2 Positive
> 6 20,02 20,05 20,05 20,05 20,1 0,12 0,5 Positive
\O 0 0 0 0 0 0,0 0,01 0,0 Positive
o Y, 7,2 A' 7,1 B 0,996 A -0,0122
AN Legend
Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Carbon Dioxide
25,0 -
)
2
& 20,0 -
c
x=]
=)
g 15,0 -
S ¢ Linearity Carbon Dioxide
(8]
c
S 10,0 - y = 0,9959x - 0,0122
S R?=0,9999
1
2 5,0 A
©
]
=
0,0 T T T T 1
0 5 10 15 20 25

Theoretical Concentration [%vol]
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12.7 TEST LINEARITY OF AMMONIA
Stack 6B Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter NH; Serial/Certificate MP17107
Analyzer SICK MCS 100 E Concentration 47,3 | ppm
Full Scale set 0- 30 | mg/Nm3 Expiration 31/12/2017
Date measurements 07/11/2017 Diluter Beta CAP30RK |
Measurements and calculations
Ref AMS Measure Residual Relative
Level VZIT:?\;T Reply 1 Reply 2 Reply 3 Xc escli ua Residual - % Result
I (XI) (XI) (XI) ¢ dc,rel
0 0 0,3 0,3 0 0,2 -0,23 -0,8 Positive
1 1,19 1,53 1,44 1,27 1,4 -0,15 -0,5 Positive
2 5,98 6,32 6,15 6,09 6,2 0,03 0,1 Positive
m 3 11,96 12,52 12,45 12,46 12,5 0,60 2,0 Positive
E 4 17,93 18,21 18,14 18,12 18,2 0,56 1,9 Positive
5 23,91 23,63 23,62 23,58 23,6 0,29 1,0 Positive
Z 6 29,9 28,13 28,25 28,35 28,2 -0,81 -2,7 Positive
\ 0 0 0,2 0,2 0 0,1 -0,29 -1,0 Positive
e70) Y, 11,4 A 11,3 B 0,957 A 0,4278
E Legend
I Yi: concentration of reference material;
Z Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Ammonia
_. 350 1
£
=3 30,0 -
%o (g
— 25,0 -
c
2
w® 20,0 -
b=}
: . . .
8 15,0 - ¢ Linearity Ammonia
c
S y =0,9574x + 0,4278
10,0 - 2 _
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2
© 5,0 T
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S
0,0 T T T T T T 1
0 5 10 15 20 25 30 35
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DR.21.25 Rev. 0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

33



Chimica

Applicata N\\%/;’//’
Depurazione ila\é‘/m ACCREDIA x
Acque s.n.c. ;///—‘%}3 LENTE [TALANO DI ACCREDITAMENTO
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13.1 DETERMINATION OF THE VELOCITY PROFILE
Sampling and Analysis Report - Velocity Profile
Determination of Velocity ‘ UNIEN ISO 16911-1:2013 Annex A
Auxiliary Parameters
Oxygen (0,) UNI EN 14789:2006
Temperature UNI EN ISO 16911-1:2013 Annex A
Pressure UNI EN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Speed and Flow Meter DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 30435 k =0,8296; Type Pitot (S)
Emission Point Information
Stack Diameter [m] 2,00 Height from Ground[m] 65
Stack Surface [m’] 3,14 Height from sampling point to the ground [m] Verticale

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Determination of the velocity profile ‘ 09/11/2017
i T Veloci
Point Diameter Sar?\r:ljing em?oeé]a\tura Api [Pa] Fn:)/csllty Auxiliary Parameter
1 1 9 168,2 404,1 26,7 0
2 1 29 169 406,0 26,8 Xygen 13,2
[% vol]
3 1 59 168 406,5 26,8
4 1 141 168,5 408,0 26,8 Carbon
5 1 171 168 410,0 26,9 dioxide 4,4
6 1 191 168 406,0 26,7 [%vol]
7
Water vapor
8 [% vol] 9,88
9
10 Densit
11 2 9 169 405,0 26,7 ensity_ e 1,304
(Kg/m”)
12 2 29 169 407,0 26,8
13 2 59 169 408,0 26,8 Pressione
14 2 141 168 405,0 26,7 Emissione 102
15 2 171 166 409,0 26,8 [kPa]
16 2 191 165 408,0 26,7 Ambient
17 Temperature 20
18 [°Cl
19 Ambient
Pressure 1018
20 [hPa]
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Determination of the velocity profile ‘ 10/11/2017
Point Diameter | Grid Sampling Tem?fcl']a\tura Api [Pa] VF:/C;;V Auxiliary Parameter
1 1 9 161 261,0 21,4
2 1 29 161,4 260,0 21,3 C[)ozyfj? 12
3 1 59 161,5 271,0 21,8
4 1 141 161,6 282,0 22,2 o
5 1 171 162 280,0 22,1 Carb?,/” d'lox'de 4
6 1 191 161 281,0 22,1 evoll
; Water vapor 11,00
9 [% vol]
10 _
11 2 9 162 264,0 21,5 Df;gs/lt::;) i 1,299
12 2 29 163 261,0 21,4
13 2 59 161 262,0 21,4 Pressione
14 2 141 161 262,0 21,4 Emissione 102
15 2 171 162 261,0 21,4 [kPa]
16 2 191 161 260,0 21,3 Ambient
17 Temperature 20
18 [°Cl]
19 Ambient 1014
20 Pressure [hPa]
Determination of the velocity profile 11/11/2017
Point | Diameter | Grid Sampling Temr;fcr:']atura Api [Pa] | Velocity [m/s] Auxiliary Parameter
1 1 9 155 107,8 13,7
2 1 29 154 108,0 13,7 ?,ny;']’ 12,7
3 1 59 152 108,4 13,7
4 1 141 155 108,9 13,8 L
5 1 171 155 107,0 13,6 Carb?,/n d'lox'de 4,55
6 1 191 155 107,3 13,7 [voll
; Water vapor 11,03
9 [% vol]
10 ,
11 2 9 155 107,3 13,7 Df;;/'x;) P 1,304
12 2 29 155 108,6 13,7
13 2 59 154 108,7 13,7 .
14 2 141 154 108,4 13,7 Pressione 101
Emissione [kPa]
15 2 171 154 108,5 13,7
16 2 191 155 108,6 13,7 Ambient
17 Temperature 19
18 [°C]
19 Ambient 101
20 Pressure [hPa]

DR.21.25 Rev. 0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

35



Chimica

Applicata N\\\Q///?/’
Depurazione ila\é‘/m ACCREDIA x
Acque s.n.c. ;///_‘%}? LENTE ITALIANO DI ACCREDITAMENTO ~
di Filippo Giglio & C Ao e
13.2 DUST REPORT
Sampling and Analysis Report - Dust
Dust | UNI EN 13284 - 1 : 2003
Auxiliary Parameters
Velocity and Flow UNI EN ISO 16911-1:2013 Annex A
Oxygen (0,) UNI EN 14789:2006
Temperature UNI EN ISO 16911-1:2013 Annex A
Pressure UNI EN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Isokinetic Sampler DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 30435 k =0,8296; Type Pitot (S)
Sampling material
Filter Material Glass Fiber Filter Diameter [mm] 47
Filtration Temperature Stack Temperature Conditioning Temperature [° C] 180

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Dust - Sampling and analysis Data 1
Date and time of | Sampling . Dust mass Dust n.1as.s n Sampling
I.D. Sample Reply Start of the duration Filter on the filter the R"Tsmg Volume
Sampling [min] Code [mg] solution [INm?] @
[mg]

Method Blank 09/11/2017 / FN13 0,03 0,00 1,066
2125828-001 | Reply 1 | 09/11/2017 09:05 60 FN14 2,11 0,09 1,075
2125828-002 | Reply 2 | 09/11/2017 10:15 60 FN15 3,20 0,09 1,064
2125828-003 | Reply 3 | 09/11/2017 11:25 60 FN16 3,06 0,09 1,068
2125828-004 | Reply 4 | 09/11/2017 12:32 60 FN17 2,14 0,09 1,063
2125828-005 | Reply 5 | 09/11/2017 13:50 60 FN18 4,09 0,09 1,060

Method Blank 10/11/2017 / FN19 0,05 0,00 0,863
2125828-006 | Reply 6 | 10/11/2017 08:35 60 FN20 2,67 0,09 0,862
2125828-007 | Reply 7 | 10/11/2017 09:40 60 FN21 2,69 0,09 0,865
2125828-008 | Reply 8 | 10/11/2017 10:50 60 FN22 4,43 0,11 0,865
2125828-009 | Reply9 | 10/11/2017 12:35 60 FN23 2,51 0,11 0,855
2125828-010 | Reply 10| 10/11/2015 14:00 60 FN24 8,61 0,11 0,868

Method Blank 11/11/2017 / FN25 0,05 0,00 0,593
2125828-011 |Reply 11| 11/11/2017 08:30 60 FN26 1,03 0,11 0,578
2125828-012 | Reply 12| 11/11/2017 09:35 60 FN27 1,18 0,11 0,684
2125828-013 | Reply 13 | 11/11/2017 10:45 60 FN28 1,22 0,11 0,568
2125828-014 | Reply 14 | 11/11/2017 11:45 60 FN29 0,79 0,11 0,566
2125828-015 | Reply 15| 11/11/2017 12:50 60 FN30 1,46 0,11 0,571

D The pressure, temperature and volume data related to the Method Blank are obtained from the average of the
values of the 5 replies of the day.
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Dust - Sampling and analysis Data 2
Dust Dust
1.D. Sample Stack Speed | Temperature Pressure H,0 0, Concentration Concentr.ation
[m/s] [°C] [kPa] [%v/v] [%v/v] [mg/Nm’] @ | correct W|§h( 3());
[mg/Nm’]

Method Blank / 168,90 101,8 10,76 13,17 0,03 0,02
2125828-001 27,16 168,44 101,9 9,90 13,34 2,05 1,60
2125828-002 27,19 168,82 101,9 11,00 13,27 3,09 2,40
2125828-003 27,31 169,02 101,8 11,00 13,29 2,95 2,29
2125828-004 27,22 169,20 101,7 11,00 13,22 2,10 1,62
2125828-005 27,11 169,04 101,6 10,90 12,71 3,95 2,86
Method Blank / 165,18 101,3 11,00 12,56 0,06 0,04
2125828-006 25,75 168,85 101,3 11,00 12,34 3,20 2,22
2125828-007 21,73 162,46 101,3 10,90 12,32 3,22 2,22
2125828-008 21,85 164,73 101,2 11,00 12,30 5,25 3,62
2125828-009 21,95 164,84 101,3 11,10 12,37 3,06 2,13
2125828-010 21,85 165,00 101,4 11,00 13,48 10,05 8,02
Method Blank / 162,53 100,8 10,68 12,74 0,08 0,06
2125828-011 14,43 159,81 100,7 11,00 12,75 1,97 1,44
2125828-012 17,10 162,73 100,8 10,80 12,77 1,89 1,38
2125828-013 14,14 163,32 100,8 10,80 12,73 2,34 1,70
2125828-014 14,13 163,67 100,8 10,80 12,69 1,59 1,15
2125828-015 14,07 163,11 100,7 10,00 12,73 2,75 2,00

@ pust Concentration (Wet).
® pust Concentration (Dry), normalized for temperature and pressure and corrected for reference oxygen.

Dust - Quality Control (QC) 3
Date and time of Sampling Iso rate Dust Concentration (5)
I.D. Sample Reply Start of the Sampling duration %] @ | Result correctswith 0, Result
[min] [mg/Nm] - Blank

Method Blank 09/11/2017 / 0,02 Positive
2125828-001 Reply 1 09/11/2017 09:05 60 0 Positive
2125828-002 Reply 2 09/11/2017 10:15 60 0 Positive
2125828-003 Reply 3 09/11/2017 11:25 60 0 Positive
2125828-004 Reply 4 09/11/2017 12:32 60 0 Positive
2125828-005 Reply 5 09/11/2017 13:50 60 0 Positive

Method Blank 10/11/2017 / 0,04 Positive
2125828-006 Reply 6 10/11/2017 08:35 60 0 Positive
2125828-007 Reply 7 10/11/2017 09:40 60 0 Positive
2125828-008 Reply 8 10/11/2017 10:50 60 0 Positive
2125828-009 Reply 9 10/11/2017 12:35 60 0 Positive
2125828-010 Reply 10 10/11/2015 14:00 60 0 Positive

Method Blank 11/11/2017 / 0,06 Positive
2125828-011 Reply 11 11/11/2017 08:30 60 0 Positive
2125828-012 Reply 12 11/11/2017 09:35 60 0 Positive
2125828-013 Reply 13 11/11/2017 10:45 60 0 Positive
2125828-014 Reply 14 11/11/2017 11:45 60 0 Positive
2125828-015 Reply 15 11/11/2017 12:50 60 0 Positive

“ pust sampling must be done in isocinetics. The isocinetic value must be within the Range -5% <G <+ 15%.
® Dpust concentration in Method Blank must be less than 10% of the emission limit - ELV (paragraph 10.6 of UNI EN
13284-1: 2003 standard).
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13.3 COMBUSTION GAS REPORT

Nitrogen Oxides, Carbon Monoxide, Sulfur Dioxide, Oxygen and Carbon Dioxide -
Sampling and Analysis Report

Oxygen (0O)

UNI EN 14789:2017

Nitrogen Oxide (NO)

UNI EN 14792:2017

Carbon Monoxide (CO)

UNI EN 15058:2017

Sulfur Dioxide (SO,)

ISO 11042-1:1996

Carbon Dioxide (CO,)

ISO 11042-1:1996

Information on the instrumentatio used for sampling and analysis

Instrumentation

Analizzatore Gas

Horiba

MY25EG2X

Analizzatore
Horiba PG-350E

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Determination of Nitrogen Oxide (NO) - Sampling and analysis Data

. Samplin Nitrogen Oxide
I.D. Sample Reply Date and time o'f Start durazio: (NO) -g[mg/Nm3] Oxygen (C()lz)) )
of the Sampling . [%vol]
[min] (2)
2125828-001 Reply 1 09/11/2017 10:04 60 20,51 13,34
2125828-002 Reply 2 09/11/2017 11:14 60 19,33 13,27
2125828-003 Reply 3 09/11/2017 12:24 60 19,42 13,29
2125828-004 Reply 4 09/11/2017 13:31 60 19,39 13,22
2125828-005 Reply 5 09/11/2017 14:49 60 20,93 12,71
2125828-006 Reply 6 10/11/2017 09:34 60 10,06 12,34
2125828-007 Reply 7 10/11/2017 10:39 60 10,37 12,32
2125828-008 Reply 8 10/11/2017 11:49 60 10,55 12,30
2125828-009 Reply 9 10/11/2017 13:59 60 11,88 12,37
2125828-010 Reply 10 10/11/2017 14:59 60 9,97 13,48
2125828-011 Reply 11 11/11/2017 09:29 60 21,09 12,75
2125828-012 Reply 12 11/11/2017 10:34 60 20,06 12,77
2125828-013 Reply 13 11/11/2017 11:44 60 20,42 12,73
2125828-014 Reply 14 11/11/2017 12:44 60 21,12 12,69
2125828-015 Reply 15 11/11/2017 13:49 60 20,24 12,73

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which QAL2 (NO) is

performed.

(2) The Nitric Oxide (NO) value is not corrected for the reference oxygen, is normalized by temperature and pressure
and is expressed on a dry basis.
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Determination of Carbon Monoxide (CO) - Sampling and analysis Data | 2
. Sampling Carbon
I.D. Sample Reply Date and time o.f Start of duration Monoxide Ongen (?12)) )
the Sampling [min] (CO) - [mg/Nm3] [%vol]
2125828-001 Reply 1 09/11/2017 10:04 60 3,16 13,34
2125828-002 Reply 2 09/11/2017 11:14 60 3,22 13,27
2125828-003 Reply 3 09/11/2017 12:24 60 3,09 13,29
2125828-004 Reply 4 09/11/2017 13:31 60 3,02 13,22
2125828-005 Reply 5 09/11/2017 14:49 60 3,39 12,71
2125828-006 Reply 6 10/11/2017 09:34 60 1,34 12,34
2125828-007 Reply 7 10/11/2017 10:39 60 1,21 12,32
2125828-008 Reply 8 10/11/2017 11:49 60 1,17 12,30
2125828-009 Reply 9 10/11/2017 13:59 60 1,16 12,37
2125828-010 Reply 10 10/11/2017 14:59 60 0,96 13,48
2125828-011 Reply 11 11/11/2017 09:29 60 3,64 12,75
2125828-012 Reply 12 11/11/2017 10:34 60 3,68 12,77
2125828-013 Reply 13 11/11/2017 11:44 60 3,66 12,73
2125828-014 Reply 14 11/11/2017 12:44 60 3,69 12,69
2125828-015 Reply 15 11/11/2017 13:49 60 3,67 12,73

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which QAL2 (CO) is

performed.

(2) The carbon monoxide (CO) value is corrected for the reference oxygen, is normalized by temperature and pressure
and is expressed on a dry basis.

Determination of Sulfur Dioxide (SO,) - Sampling and analysis Data 3
1.D. Sample Reply Date and time of Start of ZZT;;?:: Sulfur Dioxide3 Oxygen ((()12)) -
the Sampling [min] (SO,) - [mg/Nm7] [%vol]
2125828-001 Reply 1 09/11/2017 10:04 60 <1 /
2125828-002 Reply 2 09/11/2017 11:14 60 <1 /
2125828-003 Reply 3 09/11/2017 12:24 60 <1 /
2125828-004 Reply 4 09/11/2017 13:31 60 <1 /
2125828-005 Reply 5 09/11/2017 14:49 60 <1 /
2125828-006 Reply 6 10/11/2017 09:34 60 <1 /
2125828-007 Reply 7 10/11/2017 10:39 60 <1 /
2125828-008 Reply 8 10/11/2017 11:49 60 <1 /
2125828-009 Reply 9 10/11/2017 13:59 60 <1 /
2125828-010 Reply 10 10/11/2017 14:59 60 <1 /
2125828-011 Reply 11 11/11/2017 09:29 60 <1 /
2125828-012 Reply 12 11/11/2017 10:34 60 <1 /
2125828-013 Reply 13 11/11/2017 11:44 60 <1 /
2125828-014 Reply 14 11/11/2017 12:44 60 <1 /
2125828-015 Reply 15 11/11/2017 13:49 60 <1 /

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which QAL2 (SO,) is

performed.

(2) The sulfur dioxide (SO,) value is corrected for the reference oxygen, is normalized by temperature and pressure
and is expressed on a dry basis.
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Determination of Oxygen (O;) - Sampling and analysis Data 4
Date and time of Start of Sampling w
I.D. Sample Reply . duration Oxygen (0,) - [%vol]
the Sampling .
[min]

2125828-001 Reply 1 09/11/2017 18:59 60 12,68
2125828-002 Reply 2 09/11/2017 19:59 60 12,68
2125828-003 Reply 3 09/11/2017 20:59 60 12,68
2125828-004 Reply 4 09/11/2017 21:59 60 12,67
2125828-005 Reply 5 09/11/2017 22:59 60 12,70
2125828-006 Reply 6 10/11/2017 18:59 60 12,50
2125828-007 Reply 7 10/11/2017 19:59 60 12,48
2125828-008 Reply 8 10/11/2017 20:59 60 12,42
2125828-009 Reply 9 10/11/2017 21:59 60 12,35
2125828-010 Reply 10 10/11/2017 22:59 60 12,40
2125828-011 Reply 11 11/11/2017 09:29 60 12,75
2125828-012 Reply 12 11/11/2017 10:34 60 12,77
2125828-013 Reply 13 11/11/2017 11:44 60 12,73
2125828-014 Reply 14 11/11/2017 12:44 60 12,69
2125828-015 Reply 15 11/11/2017 13:49 60 12,73

Notes:

(1) The Oxygen value reported refers to the values used to construct the QAL2 calibration function.

Deterination of Carbon Dioxide (CO;) - Sampling and analysis Data 5

Date and time of Start of Sampling It
I.D. Sample Reply . duration Carbon Dioxide (CO,) - [%vol]
the Sampling .
[min]

2125828-001 Reply 1 09/11/2017 18:59 60 4,59
2125828-002 Reply 2 09/11/2017 19:59 60 4,59
2125828-003 Reply 3 09/11/2017 20:59 60 4,59
2125828-004 Reply 4 09/11/2017 21:59 60 4,59
2125828-005 Reply 5 09/11/2017 22:59 60 4,58
2125828-006 Reply 6 10/11/2017 18:59 60 4,68
2125828-007 Reply 7 10/11/2017 19:59 60 4,68
2125828-008 Reply 8 10/11/2017 20:59 60 4,71
2125828-009 Reply 9 10/11/2017 21:59 60 4,75
2125828-010 Reply 10 10/11/2017 22:59 60 4,72
2125828-011 Reply 11 11/11/2017 09:29 60 4,54
2125828-012 Reply 12 11/11/2017 10:34 60 4,54
2125828-013 Reply 13 11/11/2017 11:44 60 4,55
2125828-014 Reply 14 11/11/2017 12:44 60 4,56
2125828-015 Reply 15 11/11/2017 13:49 60 4,54

Notes:

(1) The value of Carbon Dioxide reported refers to the values used to construct the QAL2 calibration function.
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Chimica

Applicata N\\\Q///?/’
Depurazione M
Acgue s.n.c. ;///%\? LRI A0 DO A SO
di Filippo Giglio & C EAMN s
13.4 AMMONIA REPORT
Sampling and Analysis Report - Ammonia
Ammonia | EPA CTM 027:1997
Auxiliary Parameters
Velocity and Flow UNI EN ISO 16911-1:2013 Annex A
Oxygen (0,) UNI EN 14789:2006
Temperature UNI EN ISO 16911-1:2013 Annex A
Pressure UNI EN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Isokinetic Sampler DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 30435 k =0,8296; Type Pitot (S)
Sampling material
Filter Material Glass Fiber Filter Absorption solution H,S0,-0,1 N
Filtration Temperature Stack Temperature Conditioning Temperature [° C] 180

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Date and time of | Samplin Samplin Impinger | Impinger .
I.D. Sample Reply Start of the duraptio: Voll';’meg ':ilg r252g Concentratslon
Sampling [min] [Nm3] o [mg] [mg] [mg/Nm]

Method Blank 09/11/2017 60 1,066 0,000 0,000 /
2125828-001 | Reply 1 | 09/11/2017 09:05 60 1,075 0,000 0,000 <0,1
2125828-002 | Reply2 | 09/11/2017 10:15 60 1,064 0,000 0,000 <0,1
2125828-003 | Reply 3 | 09/11/2017 11:25 60 1,068 0,000 0,000 <0,1
2125828-004 | Reply 4 | 09/11/2017 12:32 60 1,063 0,000 0,000 <0,1
2125828-005 | Reply 5 | 09/11/2017 13:50 60 1,060 0,000 0,000 <0,1

Method Blank 10/11/2017 60 0,863 0,000 0,000 /
2125828-006 | Reply 6 | 10/11/2017 08:35 60 0,862 0,000 0,000 <0,1
2125828-007 | Reply 7 | 10/11/2017 09:40 60 0,865 0,000 0,000 <0,1
2125828-008 | Reply 8 | 10/11/2017 10:50 60 0,865 0,000 0,000 <0,1
2125828-009 | Reply9 | 10/11/2017 12:35 60 0,855 0,000 0,000 <0,1
2125828-010 | Reply 10 | 10/11/2015 14:00 60 0,868 0,000 0,000 <0,1

Method Blank 11/11/2017 60 0,593 0,000 0,000 /
2125828-011 |Reply 11| 11/11/2017 08:30 60 0,578 0,000 0,000 <0,1
2125828-012 |Reply 12 | 11/11/2017 09:35 60 0,684 0,000 0,000 <0,1
2125828-013 | Reply 13 | 11/11/2017 10:45 60 0,568 0,000 0,000 <0,1
2125828-014 | Reply 14 | 11/11/2017 11:45 60 0,566 0,000 0,000 <0,1
2125828-015 | Reply 15| 11/11/2017 12:50 60 0,571 0,000 0,000 <0,1

[63)

The pressure, temperature and volume data related to the Method Blank are obtained from the average of
the values of the 5 replies of the day.
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Depurazione IIaC=NRA ACCREDIA g
P — LENTE [TALANO DI ACCREDITAMENTO
Acque s.n.c. 2/1/-\//\\\0\;@
di Filippo Giglio & C il
Parameter co Emission Point 6B
0, rif % 15 SRM AMS Calculations
N. Test DATE/TIME Y; Yi-Ym 0, Yis X 0, xi-xm | (xi-xm)> | (xi-xm)*(Yi-Ym) % is Di = VisVis D-d (D-d)?
1 9/11/17 10:04 3,16 -4,91 13,34 2,47 5,48 11,39 -4,39 19,31 21,56 3,56 2,22 0,25 0,06 0,00
2 9/11/17 11:14 3,22 -4,84 13,27 2,50 5,52 11,39 -4,35 18,93 21,06 3,60 2,25 0,25 0,05 0,00
3 9/11/17 12:24 3,09 -4,97 13,29 2,41 5,53 11,40 -4,35 18,89 21,60 3,61 2,25 0,15 -0,04 0,00
4 9/11/17 13:31 3,02 -5,04 13,22 2,33 5,53 11,40 -4,34 18,87 21,90 3,61 2,26 0,07 -0,12 0,01
5 9/11/17 14:49 3,39 -4,68 12,71 2,45 5,54 11,41 -4,33 18,78 20,27 3,62 2,26 0,19 -0,01 0,00
6 10/11/17 9:34 1,34 -6,72 12,34 0,93 3,09 11,41 -6,78 45,96 45,56 1,11 0,70 0,23 0,04 0,00
7 10/11/17 10:39 1,21 -6,85 12,32 0,84 3,15 11,38 -6,72 45,19 46,05 1,17 0,73 0,11 -0,09 0,01
8 10/11/17 11:49 1,17 -6,89 12,30 0,81 3,16 11,39 -6,71 45,03 46,24 1,18 0,74 0,07 -0,13 0,02
9 10/11/17 13:59 1,16 -6,90 12,37 0,81 2,52 13,78 -7,36 54,10 50,75 0,52 0,43 0,37 0,18 0,03
10 10/11/17 14:59 0,96 -7,10 13,48 0,77 3,17 11,41 -6,70 44,87 47,58 1,20 0,75 0,02 -0,18 0,03
11 11/11/17 9:29 3,64 -4,42 12,75 2,65 5,61 11,63 -4,27 18,20 18,86 3,69 2,36 0,29 0,09 0,01
12 11/11/17 10:34 3,68 -4,38 12,77 2,68 5,69 11,66 -4,19 17,52 18,35 3,77 2,42 0,26 0,06 0,00
13 11/11/17 11:44 3,66 -4,40 12,73 2,66 5,69 11,64 -4,19 17,52 18,41 3,77 2,42 0,24 0,05 0,00
14 11/11/17 12:44 3,69 -4,38 12,69 2,66 5,72 11,64 -4,16 17,27 18,19 3,80 2,44 0,23 0,03 0,00
15 11/11/17 13:49 3,67 -4,40 12,73 2,66 5,75 11,62 -4,12 17,01 18,13 3,83 2,45 0,21 0,01 0,00
16 zero 0,00 -8,06 15,00 0,00 0,20 15,00 -9,67 93,57 78,00 -1,85 -1,85
17 span 97,00 88,94 15,00 97,00 96,50 15,00 86,63 7504,19 7704,32 96,87 | 96,87
Average 0,20
Sum 8015,22 8216,83 0,13
Emission Limit Value - ELV [mg/Nm3 rif O,] 110 Yaverage 8,06 x average | 9,87 Z / Procedure for the det?l::r:;;\:tmn of the calibration
15% ELV [mg/Nm3 rif O,] 16,5 m 1,025 i -2,059 r 0,99970 Method C Calibration Function
Ys Max-Ys min 1,92 §s, max 2,45 Calibration Range 0-22 [mg/Nm3 rif 02]
Test of Variability
Y=1,025X +-2,058
. - . o
Maximum perr_msmblg uncertainty (35% 10 Test value for variability (ky) 0,9761 o0kv 5,478 Result of Variability Test (sp<ogky)
confidence interval)
Standard Deviation of the difference - Experimental s
Di - (So) 0,0951 Standard Deviation (oo) 5,61 Confidence interval [%] 0,17 Positive
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Depurazione IIaC=NRA ACCREDIA g
P — LENTE [TALANO DI ACCREDITAMENTO
Ac_qt_n.e s.n.c._ _ 2/1/\//\\\0\;@
di Filippo Giglio & C il
Parameter NO Emission Point 6B
02rif % 15 SRM AMS Calculations
. . . 2 . . ~ A ~ 2
N. Test DATE/TIME Y Yi-Ym 0, Yis Xi 0, xi-xm | (xi-xm)~ | (xi-xm)*(Yi-Ym) | ¥ Vis Di=vVisVis| D-d | (Dy-d)
1 9/11/17 10:04 20,51 2,48 13,34 16,08 24,22 11,39 3,89 15,17 9,64 21,54 13,44 2,64 1,07 1,14
2 9/11/17 11:14 19,33 1,29 13,27 15,00 23,75 11,39 3,42 11,72 4,41 21,11 13,19 1,81 0,24 0,06
3 9/11/17 12:24 19,42 1,38 13,29 15,10 24,49 11,40 4,16 17,32 5,73 21,78 13,61 1,49 -0,07 0,01
4 9/11/17 13:31 19,39 1,36 13,22 14,96 24,38 11,40 4,06 16,45 5,50 21,68 13,56 1,41 -0,16 0,03
5 9/11/17 14:49 20,93 2,89 12,71 15,15 24,52 11,41 4,20 17,61 12,13 21,81 13,64 1,51 -0,06 0,00
6 10/11/17 9:34 10,06 -7,98 12,34 6,97 9,84 11,41 -10,48 109,89 83,61 8,62 5,40 1,57 0,00 0,00
7 10/11/17 10:39 10,37 -7,67 12,32 7,17 10,31 11,38 -10,02 100,32 76,78 9,04 5,64 1,53 -0,04 0,00
8 10/11/17 11:49 10,55 -7,49 12,30 7,27 10,60 11,39 -9,72 94,49 72,80 9,31 5,81 1,46 -0,11 0,01
9 10/11/17 13:59 11,88 -6,16 12,37 8,26 10,39 13,78 -9,94 98,76 61,21 9,11 7,58 0,68 -0,89 0,78
10 10/11/17 14:59 9,97 -8,07 13,48 7,95 11,79 11,41 -8,54 72,87 68,88 10,37 6,49 1,47 -0,10 0,01
11 11/11/17 9:29 21,09 3,05 12,75 15,35 23,96 11,63 3,64 13,22 11,10 21,30 13,65 1,70 0,13 0,02
12 11/11/17 10:34 20,06 2,03 12,77 14,63 22,69 11,66 2,37 5,61 4,80 20,17 12,96 1,67 0,11 0,01
13 11/11/17 11:44 20,42 2,38 12,73 14,82 23,33 11,64 3,00 9,01 7,13 20,73 13,29 1,52 -0,04 0,00
14 11/11/17 12:44 21,12 3,08 12,69 15,26 24,17 11,64 3,84 14,77 11,85 21,49 13,77 1,48 -0,08 0,01
15 11/11/17 13:49 20,24 2,21 12,73 14,69 23,09 11,62 2,76 7,63 6,09 20,52 13,12 1,57 0,00 0,00
16 zero 0,00 -18,04 15,00 0,00 0,10 15,00 -20,22 409,03 364,81 -0,13 -0,13
17 span 51,30 33,26 15,00 51,30 53,90 15,00 33,58 1127,31 1116,78 48,20 48,20
Average 1,57
Sum 2141,2 1923,3 2,08
Emission Limit Value - ELV [mg/Nm3 rif O] 55 Yaverage 18,04 x average | 20,32 z /! Procedure for the det(fe;:::gitlon of the calibration
15% ELV [mg/Nm3 rif O,] 8,25 m 0,898 i -0,218 r 0,984 Method C Calibration Function
Ys Max-Ys min 9,11 §s, max 13,77 Calibration Range | 0- 15,15 [mg/Nm3 rif 02]
Test of Variabilit: —
v Y=0,898X - 0,218
Maximum permissible uncertainty (95% - -
<
confidence interval) 20 Test value for variability (ky) 0,9761 o0kv 5,478 Result of Variability Test (sp<ogky)
Standard Deviation of the difference 0,3858 Standard Deviation (o) 5,61 Expenmental Confidence 1,37 Positive
Di - (So) interval [%]
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Chimica

Applicata SN,

Depurazione % ACCREDIA x
o > LENTE ITALIANO DI ACCREDITAMENTO ~

Acque s.n.c. 2, 3
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Chimica

S,

Applicata \\\/\\:////—
Depurazione IIaC=NRA
Acque s.n.c. 3//\//3\: AL Y
di Filippo Giglio & C Al
14.3 OXYGEN - QAL2
Parameter 0, Emission Point 6B
02rif % 15 SRM AMS Calculations
N. Test DATE/TIME Y; Yi-Ym 0, Yo | x 0, xi-xm | (xi-xm)® | (xi-xm)*(Yi-Ym) | ¥; Di=Vis¥is | Drd | (Drd)?
1 9/11/17 18:59 12,68 0,07 11,40 -0,06 0,00 0,00 12,55 0,13 0,13 0,02
2 9/11/17 19:59 12,68 0,06 11,40 -0,05 0,00 0,00 12,56 0,12 0,12 0,01
3 9/11/17 20:59 12,68 0,06 11,41 -0,04 0,00 0,00 12,57 0,11 0,11 0,01
4 9/11/17 21:59 12,67 0,06 11,41 -0,04 0,00 0,00 12,57 011 011 0,01
5 9/11/17 22:59 12,70 0,09 11,42 -0,04 0,00 0,00 12,58 0,13 0,13 0,02
6 10/11/17 18:59 12,50 0,12 11,40 -0,06 0,00 0,01 12,55 -0,06 -0,06 0,00
7 10/11/17 19:59 12,48 -0,14 11,39 -0,07 0,00 0,01 12,54 -0,06 -0,06 0,00
8 10/11/17 20:59 12,42 -0,19 11,28 0,17 0,03 0,03 12,43 0,00 0,00 0,00
9 10/11/17 21:59 12,35 -0,27 11,24 0,22 0,05 0,06 12,38 -0,03 -0,03 0,00
10 10/11/17 22:59 12,40 0,22 11,27 -0,19 0,03 0,04 12,41 -0,01 -0,01 0,00
1 11/11/17 9:29 12,75 0,14 11,63 0,18 0,03 0,03 12,82 -0,06 -0,06 0,00
12 11/11/17 10:34 12,77 0,16 11,66 0,21 0,04 0,03 12,85 -0,07 -0,07 0,01
13 11/11/17 11:44 12,73 0,12 11,64 0,19 0,04 0,02 12,82 -0,09 -0,09 0,01
14 11/11/17 12:44 12,69 0,08 11,64 0,19 0,03 0,01 12,82 -0,13 -0,13 0,02
15 11/11/17 13:49 12,73 0,11 11,62 0,16 0,03 0,02 12,80 -0,07 -0,07 0,00
Average 0,00
Sum 0,30 0,24 0,12
Emission Limit Value - ELV [mg/Nm3 rif O,] 21 Yaverage 12,62 x average | 11,45 z 0,00 Procedure for the det?;:'::::m" of the calibration
15% ELV [mg/Nm3 rif O,] 3,15 m 1,102 i 0,000 r 0,82961165 Method B Calibration Function
Ys Max-Ys min 0,42 ¥s, max 12,85 Calibration Range 0-14,13 [% Vol.]
Test of Variability
Y=1,101X
Maximum permissible uncertainty (9% 10 Test value for variability (k) | 0,9761 a0kv 1,046 Result of Variability Test (so<ok.)
confidence interval)
Standard Dev'git'_o?ssf the difference 0,091 Standard Deviation (o) 1,07 Confﬁ;ﬁsgme”:\?;l ] 0,85 Positive
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Chimica

S,

Applicata SO,
Depurazione iﬁ//mﬁ
Acque s.n.c. 2/\@‘5 Al e
di Filippo Giglio & C Al
14.4 CARBON DIOXIDE — QAL2
Parameter CO, Emission Point 6B
02rif % 15 SRM AMS Calculations
N. Test DATE/TIME Y; Yi-Ym 0, Yo | x 0, xi-xm | (xi-xm)* | (xi-xm)*(Yi-Ym) | ¥: Di=Vis¥is | Drd | (Drd)?
1 9/11/17 18:59 4,59 -0,02 4,55 0,05 0,00 0,00 4,66 -0,07 -0,07 0,01
2 9/11/17 19:59 4,59 -0,02 4,54 0,04 0,00 0,00 4,66 -0,06 -0,06 0,00
3 9/11/17 20:59 4,59 -0,02 4,51 0,01 0,00 0,00 4,63 -0,03 -0,03 0,00
4 9/11/17 21:59 4,59 -0,02 4,51 0,02 0,00 0,00 4,63 -0,04 -0,04 0,00
5 9/11/17 22:59 4,58 -0,04 4,47 -0,03 0,00 0,00 4,58 -0,01 -0,01 0,00
6 10/11/17 18:59 4,68 0,07 4,51 0,02 0,00 0,00 4,63 0,05 0,05 0,00
7 10/11/17 19:59 4,68 0,07 4,51 0,02 0,00 0,00 4,63 0,05 0,05 0,00
8 10/11/17 20:59 4,71 0,10 4,54 0,05 0,00 0,00 4,66 0,05 0,05 0,00
9 10/11/17 21:59 4,75 0,13 4,62 0,12 0,02 0,02 4,74 0,01 0,01 0,00
10 10/11/17 22:59 4,72 0,10 4,54 0,04 0,00 0,00 4,66 0,06 0,06 0,00
11 11/11/17 9:29 4,54 -0,08 4,42 -0,07 0,01 0,01 4,54 0,00 0,00 0,00
12 11/11/17 10:34 4,54 -0,08 4,42 -0,07 0,01 0,01 4,54 0,00 0,00 0,00
13 11/11/17 11:44 4,55 -0,07 4,43 -0,06 0,00 0,00 4,55 0,00 0,00 0,00
14 11/11/17 12:44 4,56 -0,05 4,44 -0,06 0,00 0,00 4,55 0,01 0,01 0,00
15 11/11/17 13:49 4,54 -0,07 4,43 -0,06 0,00 0,00 4,55 0,00 0,00 0,00
Average 0,00
Sum 0,05 0,05 0,02
Emission Limit Value - ELV [mg/Nm3 rif O,] 25 Yaverage 4,61 x average | 4,50 z 0,00 Procedure for the det(fe;:::::tion of the calibration
15% ELV [mg/Nm3 rif O,] 3,75 m 1,026 i 0,000 r 0,82906906 Method B Calibration Function
Ys Max-Ys min 0,21 s, max 4,74 Calibration Range 0-5,22 [% Vol.]
Test of Variability
Y=1,025X
Maximum permissible uncertainty (9% 10 Test value for variability (k,) | 0,9761 Okv 1,245 Result of Variability Test (sp<ooky)
confidence interval)
Standard De"iglﬁ_"?ssf the difference 0,041 Standard Deviation (o) 1,28 Conﬁggﬁs‘gmf::\z"l (%] 0,32 Positive
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Calibration Function QAL2- Carbon Dioxide(CO,)
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Acque s.n.c. 2/1/\//\\\0\;@
di Filippo Giglio & C il LAB Ne 0
Parameter Dust Emission Point 6B
0, rif. % 15 SRM AMS Calculations
Yi 0, o o - Yi,s Xi 0, o o - o2 | (xi-xm)* ¥i Vis D= . a2
N. Test DATE/TIME (me/m? | [ovol] T[Cl | PIKPa] | U[%] | Yi-Ym (me/Nm?] | (me/m3) | evon T[C] | P[hPa] [ U[%] | xi-xm | (xi-xm) vivm) | tmg/m? | tme/Nm®1 | yieis D-d | (Did)
1 09/11/2017 10:04 1,15 13,34 | 168,44 | 101,85 9,90 -0,68 1,60 2,16 11,39 | 168,61 | 992,43 9,97 -0,75 0,57 0,52 1,36 1,55 0,05 -0,25 0,06
2 09/11/2017 11:14 1,71 13,27 168,82 | 101,85 11,00 -0,12 2,40 2,24 11,39 169,09 | 992,36 10,03 -0,67 0,45 0,08 1,41 1,62 0,78 0,48 0,23
3 09/11/2017 12:24 1,63 13,29 | 169,02 | 101,80 11,00 -0,20 2,29 2,30 11,40 | 169,31 | 992,21 | 10,08 -0,62 0,38 0,12 1,44 1,66 0,64 0,34 0,11
4 09/11/2017 13:31 1,16 13,22 | 169,20 | 101,69 11,00 -0,67 1,62 2,20 11,40 | 169,50 | 992,07 | 10,12 -0,71 0,51 0,48 1,38 1,59 0,03 -0,27 0,07
5 09/11/2017 14:49 2,18 12,71 | 169,04 | 101,63 10,90 0,35 2,86 6,25 11,41 | 169,39 | 991,97 | 10,15 3,34 11,14 1,17 3,93 4,52 -1,67 -1,97 3,86
6 10/11/2017 09:34 1,76 12,34 | 168,85 | 101,31 11,00 -0,07 2,22 2,33 11,41 | 164,15 | 991,32 | 10,86 -0,58 0,33 0,04 1,47 1,68 0,53 0,23 0,05
7 10/11/2017 10:39 1,80 12,32 | 162,46 | 101,26 10,90 -0,03 2,22 2,44 11,38 | 162,68 | 991,18 | 10,91 -0,48 0,23 0,02 1,53 1,75 0,47 0,18 0,03
8 10/11/2017 11:49 2,91 12,30 | 164,73 | 101,16 11,00 1,08 3,62 2,58 11,39 | 164,98 | 991,01 | 10,97 -0,33 0,11 -0,36 1,62 1,87 1,75 1,45 2,11
9 10/11/2017 13:58 1,70 12,37 | 164,84 | 101,34 11,10 -0,13 2,13 2,47 13,78 | 164,25 | 990,96 8,05 -0,44 0,19 0,06 1,55 2,30 -0,17 -0,47 0,22
10 10/11/2017 14:58 5,58 13,48 | 165,00 | 101,35 11,00 3,75 8,02 9,94 11,41 | 164,71 | 990,65 | 10,77 7,03 49,41 26,35 6,25 7,18 0,84 0,54 0,29
11 11/11/2017 09:29 1,10 12,75 159,81 | 100,73 11,00 -0,73 1,44 1,77 11,63 159,78 | 990,16 10,23 -1,15 1,31 0,83 1,11 1,28 0,15 -0,15 0,02
12 11/11/2017 10:34 1,05 12,77 162,73 | 100,80 10,80 -0,78 1,38 1,72 11,66 162,82 | 990,20 10,27 -1,20 1,43 0,93 1,08 1,26 0,11 -0,18 0,03
13 11/11/2017 11:44 1,30 12,73 163,32 | 100,80 10,80 -0,53 1,70 1,75 11,64 163,49 | 990,20 10,35 -1,16 1,35 0,61 1,10 1,29 0,41 0,11 0,01
14 11/11/2017 12:44 0,88 12,69 163,67 | 100,75 10,80 -0,95 1,15 1,76 11,64 163,85 | 990,10 10,43 -1,15 1,33 1,09 1,10 1,29 -0,14 -0,44 0,20
15 11/11/2017 13:49 1,54 12,73 163,11 | 100,72 10,00 -0,29 2,00 1,78 11,62 163,26 | 990,06 10,40 -1,13 1,28 0,33 1,12 1,31 0,69 0,39 0,15
Average 0,30
Sum 70,02 32,27 7,48
Emission Limit V_alue - ELV 5 Yaverag 1,83 X 2,01 7 Procedure for the determ!natlon of the calibration Calibration Function
[mg/Nm3 rif O,] e average fuction
15% ELV [mg/Nm3 rif O] 0,75 m 0,628 i 0,(())00 r 0,89 Method B
Ys Max-Ys min 6,87 ys, max | 7,18 Calibration Range 0 - 7,89 [mg/Nm3 rif 02]
Test of Variability Y— 0,628X + 0
Maximum permissible uncertainty N 0,976 Result of Variability Test
(95% confidence interval) 30 Test value for variability (ky) 1 o0kv 0,747 (s0S0ok.)
Deviati i D, Experi i i Note: Method B was used to process the results in
Standard ewatlonsof the difference D; 0,731 Standard Deviation (o) 0,77 xperimental CcZ/nfldence interval 28,64 Positive . p. - .
- (So) 1%l order to obtain a proper calibration function.
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15 ANNEX 5 - IAR REPORT
15.1 WATER VAPOUR - IAR
Parameter Water Vapour
N. Test DATE/TIME SRM [%] AMS [%] Abs°'“te(gf)ffere"°es
1 09/11/2017 10:04 9,9 10,0 0
2 09/11/2017 11:14 11,0 10,0 1
3 09/11/2017 12:24 11,0 10,1 1
4 09/11/2017 13:31 11,0 10,1 1
5 09/11/2017 14:49 10,9 10,2 1
Average 10,8 10,1 0,7
t student 0,95 (N-1) 2,78
Standard Deviation (Sp) 0,37
Confidence Interval (I¢) 0,46
LA.R 89,1
15.2 TEMPERATURE — IAR
Parameter Temperature
. 0 Absolute
N. Test DATE/TIME SRM [°C] AMS [°C] Differences (X)
1 09/11/2017 10:04 168,4 168,6 0
2 09/11/2017 11:14 168,8 169,1 0
3 09/11/2017 12:24 169,0 169,3 0
4 09/11/2017 13:31 169,2 169,5 0
5 09/11/2017 14:49 169,0 169,4 0
Average 168,9 169,2 0,3
t student 0,95 (N-1) 2,78
Dev. Standard (Sp) 0,07
Intervallo di Confidenza (Ic) 0,08
LA.R 99,8

DR. 21.25 Rev.0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

52



Chimica

Applicata \\\“\\&""ﬁ,
Depurazione “‘\\\_//’3__ ACC REDIA
di Filippo Giglio & C ‘—/,,,Z’\/rl?\\\\?
irlnlst LAB N°® 0438
15.3 PRESSURE - IAR
Parameter Pressure
Absolute
N. Test DATE/TIME SRM [hPa] SME [hPa] Differences (X)
1 09/11/2017 10:04 1019 992 26
2 09/11/2017 11:14 1019 992 26
3 09/11/2017 12:24 1018 992 26
4 09/11/2017 13:31 1017 992 25
5 09/11/2017 14:49 1016 992 24
Average 1018 992 25
t student 0,95 (N-1) 2,78
Standard Deviation (Sp) 0,81
Confidence Interval (I¢) 1,00
.LA.R 97,4

15.4 FLow -I1AR

Parameter Flow
N. Test DATE/TIME SRM [Nm?/h] | AMS [Nm?/h] Abs°'"te(gf)ffere"°es
1 09/11/2017 10:04 190931 226520 35589
2 09/11/2017 11:14 190978 226594 35616
3 09/11/2017 12:24 191640 226584 34944
4 09/11/2017 13:31 190724 226541 35817
5 09/11/2017 14:49 189910 226513 36603
Average 190837 226550 35714
t student 0,95 (N-1) 2,78
Standard Deviation (Sp) 596
Confidence Interval (I¢) 739
LA.R 80,9
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Umwelt
E%‘ntd%s_) é TUVRheinland®
for aut Lavironment Precisely Right.
on Product Conformity (QAL1)
Certificate No.: 0000032301
Certified AMS: PG-350E for NO,, SO, CO, CO; and O, ,
Manufacturer: HORIBA Europe GmbH
Julius-Kronenberg-Str. 9
42799 Leichlingen
£ __ Germany o, -
Test Institute: TUV Rheinland Energie und Umwelt GmbH
This is to certify that the AMS has been tested
and found to comply with:
EN 15267-1: 2009, EN 15267-2: 2009, EN 15267-3: 2007
and EN 14181: 2004
Certification is awarded in respect of the conditions stated in this certificate
(see also the following pages).
wiuve
& %
2 _ * EN15267-3 tested
S ‘é « QAL1 certified
Z TOVRneiniand S« TUV approved
’/6 "'";,S e Annual inspection
* 0000037
Publication in the German Federal Gazette  This certificate will expire on
(BAnz.) of 05 March 2013 04 March 2018
German Federal Environment Agency TUV Rheinland Energie und Umwelt GmbH
Dessau, 22 March 2013 Cologne, 21 March 2013
r | ) = & —
ped ¢, Bl £
i, A. Dr. Marcel Langner ppa. Dr. Peter Wilbring
[ www.umwelt-tuv.de / www.eco-tuv.com [ TOV Rheinland Energie und Umwelt GmbH
teu@umwelt-tuv.de Am Grauen Stein
Tel. +49 221 806-2756 51105 Cologne
Accreditation according to EN ISO/IEC 17025 and certified according to ISO 8001:2008.
qall de Info@qal1 de page1of10 |
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Umwelt
Bundes é ¥ - ®
Amt ® Certificate: TUVRheinland
For sur Eavicorment 0000032301 / 22 March 2013 Precisely Right.
‘ Test report: $§36/21217617/A of 05 October 2012
Initial certification: 05 March 2013
Expiry date: 04 March 2018
Publication: BAnz AT 05 March 2013 B10, chapter |, No. 5.2
Approved application

The tested AMS is suitable for use at combustion plants according to EC Directive 2001/80/EC, at
waste incineration plants according to EC directive 2000/76/EC and other plants requiring official
approval. The measured ranges have been selected considering the wide application range of the
AMS.

The suitability of the AMS for this application was assessed on the basis of a laboratory test and a
sevenmonth field test at a waste incineration plant.

The AMS is approved for an ambient temperature range of +5 °C to +40 °C.

Any potential user should ensure, in consultation with the manufacturer, that this AMS is suitable for
the instaliation at which it will be installed.

Basis of the certification
This certification is based on:

test report 936/21217617/A of 05 October 2012 of TUV Rheinland Energie und Umwelt GmbH
suitability announced by the German Federal Environment Agency (UBA) as the relevant body
the ongoeing surveillance of the product and the manufacturing process

publication in the German Federal Gazette: BAnz AT 05 March 2013 B10, chapter |, No. 5.2

——— et ae————————— ———info@qa‘tce page 2 of 10
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Umwelt
Bundes ) . ®
Amt ® Certificate: A TUVRheinland
Tor sur EAvirorment 0000032301 / 22 March 2013 Precisely Right.
AMS designation:
\ PG-350E for NO,, SO, CO, CO; and O,
Manufacturer:
Horiba Europe GmbH, Leichlingen
Field of application:
Measurement at plants requiring official approval as well as plants within the scope of
2000/76/EC (waste incineration directive) and 2001/30/EC (large combustion plants directive)
Measuring ranges during the suitability test:
Certification Supplementary e
Components ranges ranges Unit
NO, 0-205" 0-2050” mg/m®
SO, 0-143 0-1430 mg/im?®
CO 0-75 0-1250 mg/m?®
CO: 0-20 - Vol.-%
0z 0-25 0-10 Vol -%
"as NO,, this corresponds to apx 0 - 134 mgim® NO
% as NO,, this corresponds to apx. 0 - 1340 ma/m® NO
Software version:
P2000788001D / 1.11
Restrictions:
None
Notes:
1. The maintenance interval is four weeks.
2. The ceriification range for the component SO: is not suited to meniter the daily mean
value at plants pursuant to 2000/76/EC.
3. The internal dryer should be by-passed for the test gas flow inside the PG-350E.
4. For measuring SO, the PD-100 permeation dryer manufactured by Horiba should be
used.
Tgst report:
TUV Rheinland Energie und Umwelt GmbH, Kdin
Report No.: 936/21217617/A dated 0S October 2012
—— T e —————————info@qatt-de page 30of 12
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Umwelt

Lunges s A TOVRheinland®

For sur Eavicorment 0000032201 / 22 March 2013 Precisely Right.

Certified product

This certificate applies tc automated measurement systems conforming to the following description:

The PG-350E measuring system is a multi-channel gas analyser which uses different measuring
principles according to the specific measured component The following table lists the different

measuring principles:
M wed component Measuring principle
NOy Chemiluminescence
CO, SO: COz Non-dispersive Infrared
absorption (NDIR)
O, Paramagnetism

The HORIBA PG-350E measuring system is compriged of the main parts described below:

Sampling

Sampling probe: M&C Type PSP 4000-H/C

Heated sample gas filter Type SP-2K ceramic material, pore size 2pm

Sampling hose: MEC Type PSP-W 4M 4/6 {length for performance testing apx. S m)
(max. 120 °C)

Analyser

Horiba: PG-350E

Sample gas dryer

Horiba permeation dryer, type PD-100 with 100 permeation tubes
or
MEC Analysentechnik condensing dryer, type PSS-5

The measuring system may be operated with the PD-100 permeation dryer manufactured by Horiba or
with the PSS-5 condensing dryer manufactured by M&C Analysentechnik.

Sample gas is led to the measuring system via a heated probe. The probe is equipped with an internal
filter made of ceramic material with a pore size of 2pm. The sample gas is transported via a heated
PTFE-line to a sample dryer before continuing via an unheated PTFE-line to the analyser. The pump
is situated behind the measuring cell.

Integrating several measuring cells, the AMS performs simultanecus measurement of muitiple
components. The sample gas continucusly flows through the respective measuring cell of the AMS.

S — 1L — ~ — —info@ga‘toe page 4 of 10
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Umwelt

Elrjnqtde@g Certificate: A TUVRheinland®
For eur Envirorment 0000032301 / 22 March 2013 Precisely Right.
General notes

This certificate is based upen the equipment tested. The manufaciurer is responsible for ensuring that
cn-going production complies with the requirements of the EN 15267. The manufacturer is reguired fo
maintain an approved quality management system contrelling the manufacture of the certified product.
Both the product and the quality management systems shall be subject to regular surveiliance.

If a product of the current production does not conform to the certified product, TUV Rheinland
Energie und Umwelt GmbH must be notified at the address given on page 1.

A certification mark with an 1D-Number that is specific to the certified product is presented on page 1

of this cerificate. This can be applied to the product or used in publicity material for the certified
product.

This document as well as the cerification mark remains property of TUV Rheinland Energie und
Umwelt GmbH. With revocation of the publication the cerfificate loses its validity. After the expiration of
the certificate and on reguests of the TUV Rheinland Energie und Umwelt GmbH this document shall
be returned and the certificate mark must not be employed anymore.

The relevant version of this ceriificate and its expiration is also accessible on the intemet: qal1.de.

Ceriification of PG-350E for NO, SO,, CO, CO: and O: is based on the documenis listed below and
the regular, continuous monitoring of the Quality Management System of the manufacturer:

Initial certification according to EN 15267:
Certificate No. 0000032301: 22 March 2013
Expiry date of the certificate: 04 March 2018

Test report: 936/21217617/A dated 05 October 2012
TUV Rheinland Energie und Umweit GmbH, Cologne

Publication: BAnz AT 05 March 2013 810, chapter [, No. 5.2
Announcement by UBA from 12 February 2013

galtde ———info@qaitde page 5of 10
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For sur Favironment

Certificate:

A TUVRheinland®

0000032301 / 22 March 2013

Calculation of overall uncertainty according to EN 14181 and EN 15267-3

Measuring system
NManufacturer

Name of measuring system
Serial number of the candidates
Measuring principe

Test report
Test ‘aboratory
Date of report

Measured component
Cerificaton range

Evaluation of the cross sensitivity (CS)
(system vath largest CS)

Sum of poste CS at zer0 pont

Sum of nzgative CS at zero pont

Sum of posive CS at reference point

Sum of negative CS at reference point
NMavimum sum of cross sensitivbes
Uncertainty of cross sensiduity

Calculation of the combined standard uncertainty
Tested parameter
Standard deviation from pared measurements under field conditions *
Lack of fit
Zero drift from field test
Span arift from field test
Influence of ambient temperature at span
Influence of supply woltage
Cross sensitivity (interference)
Influence of sample gas flow
Uncertainty of reference material at 70% of certfication range
Conerter efficiency for AMS measuring NOx
' Thelarger vaue s usea
“Repeatabity standard ceviation 3l span” or
"Standard deviaion Yom parsd MEeasUeMEnts under Sekd condtons”

Combined standard uncertainty (u.)
Toial expanded uncenainty

Relative total expanded uncertainty
Requirement of 2000/76/EC and 2001/80/EC
Requirement of EN 15267-3

qattde——

Horiba Europe GmbH
PG-250E

VCADFKBE / XL7TLTULY
Chemiluminescence

A1217817/A
TUV Rheinland
2012-10-08

NO, as NO
0 - 124 mgin?

0,24 mgm’
0,00 mgm®
0,00 mgm®
-0,70 mg/m?
0,34 mgm?
0487 mg/m?

mg/n?
mg/n?®
mg/n?
mg/n?®
mg/m?
mg/n?®
mg/n?
mg/n?

2,035
1,332
0.306

mg'm?®

U in % of the ELV 131 mgim®
U in % of the ELV 131 mg/m’
Uin % of e ELV 131 mgin?

Precisely Right.

0,797
0,336
0,082
4,141
1,774
0,094
0,238
0,013
1,173
10,563

(mg/n?®)*
(mg/m?)*
(mg/n?)*
(mg/n?®)*
(mg/n?®)*
(mg/n?)*
(mg/m?®)*
(mgln?)*
(mg/m’)*
{mg/n?)*

mg/m?

mg/m*

66
20.0
15.0
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Chimica

. e,
Applicata &N ”y,
DgZurazione & \\\_\-‘//—/WI"
7= v S ACCREDIA X
Acque s.n.c. = /R = VENTE ITALIANO DI ACCREDITAMENTO
e g Z T
di Filippo Giglio & C '/,,,l/r\\\\\\\
Attt LAB N° 0438
Umwelt
Bundes é ¥ : e
Amt ® Certificate: TUVRheinland
[ For sur Eavicorment 0000032301 / 22 March 2013 Precisely Right.
Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Measuring system
Manufacturer Horiba Eurcpe GmbH
Name of measurng system PG-250E
Serial number of the candidates VCADFKBE / XL7LTUL1
[ Measuring princple NDIR
|
Test report 21217617/A
Test laboratory TOV Rheinand
Date of report 2012-10-08
Measured component S0;
Certfication range 0 - 143 mgm*
Evaluation of the cross sensitivity (CS)
(system with largest CS)
Sum of positwe CS at zero point 054 mgm*
Sum of negative CS at zero pont 082 mgm*
Sum of postve CS at refersnce point 070 mgm®
Sum of negative CS at reference pont -260 mgm*
Maxxmum sum of cross sensitivities -260 mgm®
Uncertanty of cross sensitwity -1.503 mg'm?
Calculation of the combined standard uncertainty
Tested parameter u
Standard dewiation from paired measurements under field condtions * Uy mgim* 1.672 (mp/m’j*
Lack of fit Uy mg'm* 0.334 (mg/m’y*
Zaro drift from field test Uey mgim? 3861 (mg/m?)*
Span drit from field test u, -2.171 mgm* 4713 (mg'm’f*
Influence of ambient temperature 3t span U, 1.752 mgm* 3.070 (mg'm’f
Influence of supply votage u, 0.720 mg'm* 0.624 (mg'm*f
Cross sensitivity (interfersnce) u mg'm* 2258 (mg'm’f*
Irfluence of sample gas fiow u, mgm? 0.067 (mg'm*f®
Uncentanty of reference matena at 70% of certifcation range Uy, mg'm* 1336 (mg'm*f*
* Thelarger value 5 used |
“Repeatabiity standard geviation at span” or
“Standard deviation from palred measuraments unger f2ld conaltions”
Combined standard uncertainty (u.) U, - \-'Z(um,. ¥ 423 mgm*
Total expanded uncertainty U=u k= 1y 198 830 mgm*
Relative total expanded uncertainty U in % of the ELV 60 mg/m® 13.8
Requirement of 2000/76/EC and 2001/80/EC U in % of the ELV 60 mgim’ 20.0
Requirement of EN 15267-3 Uin % of the ELV €0 mg/m* 15.0
[+ = L 1 R —info@qait-de page 7 of 10
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Applicata a1y,
PP - S\\\\\-j///’}.
Depurazione il‘ —_— ACC RE D |A ..a
ACque s.n.c. = /R = VENTE ITALIANO DI ACCREDITAMENTO ’ ~
di Filippo Giglio & C AN
il LAB N° 0439
\
Umwelt
Bundes é - : >
For sur Envicomment 0000032301 / 22 March 2013 Precisely Right.

Calculation of overall uncertainty according to EN 14181 and EN 15267-2

Measuring system
Manufacturer Horiba Eurcpe GmbH
Name of measuring system PG-250E
Serial numter of the candidates VC4ADFKBA / XLTLTULY
Measuring prncple NDIR
Test report 21217617/A
Test laboratory TUV Rheinland
Date of report 2012-10-08
Measured component Cco
Centfication rangs 0 - 75 mgim®
Evaluation of the cross sensitivity (CS)
(system with ‘argest CS)
Sum of positwe CS at zero point 000 mgm*
Sum of negative CS at zero pont 000 mgm*
Sum of postve CS at reference point 050 mgm®
Sum of negative CS at reference pont 085 mgm®
Mszxmum sum of cross senstivities 085 mgm*
Uncertanty of cross sensitwity 0377 mgim*
Calculation of the combined standard uncertainty
Tested parameter Ty
Standard dewiation from paired measurements under field condtions *  Ug mgim® 0.356 (mg/m®)*
Lack of fit Uge mgim* 0.070 (mg/m’y
Zero drift from field test Ugy mgim* 0.706 (mg/m'y
Span drift from field test u,, -0675 mgm* 0456 (mg/m®y
Influence of ambient temperature 3t span U 0888 mgm® 0750 (mgim®y*
Influsnce of supply votage u, 0288 mgm® 0.082 (mg/m’y*
Cross sensitivity (interference) u mgim?* 0.142 (mgim®y*
Influznce of sample gas fiow u, mgim* 0.001 {mg/m'y®
Uncertanty of reference matenal at 70% of cerification range Uy, mgim?* 0.368 (mg/m®y*
' Thelarger value is used

“Repeatabiity standard dewviation at span” or

“Standard deviation from palred measuraments unger f2id conalions”
Combned standard uncertainty (u.) U = 3 (U, P 171 mgm*
Total expanded uncertainty U=u "k=u 106 335 mgm*
Relative total expanded uncertainty U in % of the ELV 50 mgim® 6.7
Requirement of 2000/76/EC and 2001/80/EC U in % of the ELV 50 mgim* 10.0
Requirement of EN 15287-3 Uin % of the ELV 50 mgim® 75
galtde e S = oDt page 8 of 10
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. W
Applicata ¢\“\‘\\_//""/,,
Depurazione S
jlac=NRA ACCREDIA X
Acque s.n.c. R gl LENTE TALIANO DI A4 AWMENTO
i Filippo Gigli NS
di Filippo Giglio & C S NN
“eliglalay
LAB N° 0435
Umwelt
Bundes é Y . @
o s Eavacn s 0000032301 / 22 March 2013 Precisely Right.
‘ Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Messuring system
Manufaciurer Horba Europe GmbH
Name of measuring system PG-350E
Serlal number of the canaklates VC4DFKBS / XLTLTUL1
Measuring principie NDIR
Teet report 2121761TIA
Test Iaboratory TOV Rheinland
Date of report 2012-10-08
Megsured componant CO;
Centification range 0 - 20 Voi-%
Evaluation of tha cross senaitivity (CS)
(system with largest CS)
Sum of positive CS at zero point 0.00 Voi-%
Sum of negative CS at zero point 0.00 Vol-%
Sum of postive CS at reference point 0.00 Voi-%
Sum of negative CS at reference point -0.11 Vol-%
Maximum sum of cross sansitivities -0.11 Voi-%
Uncertainty of cross sensiivity -0064 Voi-%
Calculation of the combined standard uncertainty
Testad parameter v
Standard deviation from palred measurements under fleld conaitions * up Vol-% 0.000 (Vol-%)
Lack of fit Uy Vol-% 0013 (Vol-%)
Zerc arif: trom f2ld test Usy Vol -% 0071 (Vol-%)*
Span drift from fleid test Uge 0238 Vol-% 0.057 (Vol-%)
Influence of amblent iemperature at span U 0.115 Vol-% 0013 (Vol-%)y
Infiuence of supply voRage u, 0.051 Vol-% 0.003 (Vol-%§
Cross sensitviy (Interferance) u Vol -% 0004 (Vol-%F
Influence of sampi2 gas flow u, Vol -% 0000 (Vol-%)
Uncerianty of reference material at 70% of certification range Uy Vol-% 0.026 (Vol-%)y
*  The arper value I3 used ©
“Repeatabilty standard deviation 3t span” or
“2tandarc ceviation from palred measurements uncer fieid conaitions™
Combined standara uncertainty (U <) T N T 043 Voi-%
Total expanded unceranty U=u."K= U,"1.96 0.85 Vol-%
Relative total expandad uncartainty U in % of tha range 20 Vol.-% 42
Requirsment of 2000/76/EC and 2001/80/EC U In % of tha range 20 Vol -% 10.0*
Reguirement of EN 15267-3 U in % of the range 20 Vol -% 75
** For this component no requirements in the EC-direciives 2001/80VEG und 2000/76/EG are glven.
The chosen value Is recommenced by the cenification boay.
qaltde ————info@uait-de"- page 8 of 10
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Applicata
Depurazione
ACCREDIA X
Acque s.n.c.  TALIANO TAMENTO
di Filippo Giglio & C ¥ R
“eliglalay
LAB N° 0435
Umwelt
Bundes Q ' : ®
| &
| Amt @ Certificate: TUVRheinland
i D et 0000032301 / 22 March 2013 Precisely Right.
Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Messuring systam
Manutacturer Horba Europe GmbH
Name of measuring system PG-350E
Serlal number of the canagidates VCA4DFKBS / XLTLTULY
Measuring principie Paramagnetism
Teet report 2121761TA
Test laboratory TOV Rnelnland
Date of raport 2012-10-08
Measured componant O;
Cenriification range 0 - 25 Voi-%
Evaluation of the cross senaitivity (CS)
(system with largest CS)
Sum of positive CS at zero point 000 Voi-%
Sum of negative CS at zero point 0.00 Vol-%
Sum of postive CS al referenca point 000 Voi-%
Sum of negative CS at reference point 0.00 Vol-%
Maximum sum of cross sensitivites 0.00 Voi-%
Uncertainty of cross sensitivity 0000 Voi-%
C of the t uncertalnty
Teetad parametar u
Standard deviation from palred measurements under fleid conaitions * Uy Vol-% 0004 (Vol-%)
Lackorfit U Voi-% 0000 (Vol-%)°
Zero drift from f2id test Usz Vol-% 0006 (Vol-%)
Span dret from fleid test U, 0092 Voi-% 0008 (Vol-%)
Influence of ambient tamperature at span U 0084 Voi-% 0007 (Vol-%)
Influence of suppiy voage u, 0018 Voi-% 0000 (Vol-%y
Cross sensitivily (Interference) u Voi-% 0000 ({(Vol-%)
Infiuence of sampie gas fow U, Vol -% 0000 (Vol-%)
Uncertainty of reference material 3t 70% of certfication range Us Vol -% 0041 (Vol-%)
*  The larper value Is used :
“Repeatabilty standard deviation at span” or
“3tandarc deviation from palred measurements uncer fleid concitions™
Combined standard uncartainty (u ¢) U =3 b ) 026 Vol-%
Total expanded uncerianty U=y, "k= u,"1.96 0.51 Vol-%
Relatlve total expanded uncartainty U In % of the range 25 Vol.-% 20
Requirsment of 2000/76/EC and 2001/80/EC U In % of tha range 25 Vol.-% 10.0**
Regquirement of EN 15267-3 Un % of the range 25 Voi-% 75
** For this component no requirements in the EC-directives 2001/8IVEG und 2000/75/EG are glven.
The chosen valug 1s recommenoed by the certification bady.
gaitde = infof@qatt.oe page 10of 10
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Applicata RSP

Depurazione ;E—//u& ACC R E D | A WQ’
Acque s.n.c. = //_-F—% = LENTE ITALIANO DIl ACCREDITAMENTO

di Filippo Giglio & C AN

//,/. Tk

LAB N® 0439

17 ANNEX 7 — DILUITION SYSTEM CALIBRATION
CERTIFICATE

boratorium der TotraT: ments ®
e e e ot TeivaTec
Instruments s

akkreditiert durch die / accredited by the

'.""'f’

£,
Deutsche Akkreditierungsstelle GmbH s ([ DAKKS
Ay H Owade
umuummumwn/nmmumyhm."“’ : g
Deutschen Kalibrierdienst DKD
00830
DK-
175380100
Kalibrierschein Kalibrierzeichen
Calitvadion certificale Calibration mark 201710
Gegenstand Gastsiler Dt KalibAernchaim Gokurantion ov Rick-
Olywc? Hreung auf nationale Normale rur Danvelung
der Einhetun in Ubemn retimmung it dem
Hersteler Bea.T.A Strumentazione S.r.| intarmsdonaien Einhaltansystam (51}
Manulechrer Der DARKS Ist Unterzoichner der mutiiatersion
(deronkommen cer European co-coaration for
Tw BetaCAP30 RK Accrecitation (EA) end der Inlemational Ladore-
Type ey Accrechation Coopamtion (ILAC) 2w ge-
penaslinen Anarkannung der Kalbriemchene
FabrikaSerien-Nr. 300229 Flr die Eivaitung einar angemesseren Frist nur
Sertal number Vhaderholng der Kal baenng Ist der leriuizor
verantworthch,

This colitration cerificae documents e

Aufiragpeber Chlduwwm iracesbilty fo naione! stenderds, which realtze

Contmer m-nl.w the units of measurevment according fo e
Intermations) System of Unts (&)

Ovder No. agrewmants of the Eurcpean co-oparation for
Accrecitation (EA) and of ihe irternafions!

Anzahl der Seilen des Kalibrlerschanes 3 Laboratory Accrodiiation Cooperation (iLAC) for

Number of pages of the cortificate the mutual recopnition of calidmiion canmiticates.

Datum der Kalibrierung 04.10.2017 E90 Sy 0 SR 5 S5 B0 S

Date of calibrasion recaibasded of appropdate winrvals

Croser Knbbmaescran dart sur vollstandig urd walnrvert Auttigs oder Anderungen Sed irfen cor Genshmigung

sowohl der Detschen AkiuedBorungssieln GrbM ws such des sussistendes Kaibdstaborslorsms. Kaiboanchelos ohae Urlrschilt

Raben kerve Cultigheit

This caleation cartlicate may ol be reprodeced ofter Sun s Il excopt wih he parsission of both he Deutsche Akkredierurgesiele
Wﬂ~mw Calitwration cortficains wihoo! sigmaiee e mof vkl

Dotun Luber des Kefirisrtaboralorums Baarbeber
[SRTY Head of the caldbmaiion laboradory Parson in charge
04.10.2017 Dr.ree.nal Schubert Dr. Marc Pilschau
HoPliseSee
TetraTec Instrumaents GmbH - Gowerbestralle 8 - 71144 Steinenbronn Fla: CALOS5130
Tel 07157/53870 - Fax 07157/538710 - www.lotratec de - infoGteiratec.de DADSNS VO350 ROO
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. e,
Applicata & ‘{_/’ 2,
Depurazione ;ii%//u& ACC R E DI A
ACqUe s.n.c. z //_“% T LENTE ITALIANK REDITAMENTO #"
di Filippo Giglio & C AN

'dnln\“

LAB N® 0439

Calibration Laboratory of TetraTec Instruments GmbiH

amt 2003 P

Page anglish version e
201710

1) Caliteation cbject:  Gas Blendor
Type: BotaCAP30 AX
Bo T A strumantazions
Serial-No.: 300229
Meas range- G 2.990 smibmin a
at a relaive preasure of ca. 1000 hPa
Standard corditicns:  standard volume fows are related 10 standard conditions
1013.25 hPa ; 283,15 (20°C) . 0% F.

2.} Calbration stardards Laminar Flow Elament
Type: BOMK10-8 SOMJ10-14 S0MU10-13
a’:'u-m - 789090-55

C TS2060-2 T76810-N7
Meas range- 3.3_68 mimin 1334100 mi'min 300.. 7300 mimin

3.) Calbraion procedurs:

Before the caleason the unit under test rested al 'oas! 6 hours In the eboralory
for thermal accomedation. o

calbraion-medium:  compreased air
calbrution set-up:  comprossed alr, 1300 hPa rel. - cal standand 1 « unit undler hesd -
cafbeation standard 2 - atmosphers

The calitvation setup was Bak-prooled Delore e calbration.
To avoid effects B uut was run af least 10 min. at max. flow batore taking
MBI OMants. wars lakan not befora 3 min after tuning the fow.

4.) Ambient conditions during calibration
Amosphenc pressure 9803 +10Pa
room leenpecafire 20+10C
almosgheric humidity. WO +50%F

5.) Uncenaintes of messuremant

volume flow: 043% o.r for Q >= 100
038% o.r. forQe< 10WN
absolste pressure 0,10% o.r.

Givor: is the extended , which is calculated from he standaed uncertainty ?AL
mulipication with the axtension k = 2. It was dotermined o DKD-3 / 2.
Lho“‘ of the measured variable is in the comespondng interval of with a probabiity

The uncertantes of vakies are composad of the uncortardes of the calbirasion procedure
a~d that of the uut during cafibration. A part for the long-term-inglability of the wit is not inchuded.

TetraTec iretrumonts GmbM - Gowertestranse § - 71144 Storentynen - Gaeany
Tl +497157/53870 - Fax +497157/530710 + wew totratec. do - inloivetratec. de Flo: CALLS5120
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Chimica

; Wy,
S;F:Zizzjone S\é—///\'/’}" <
Acque s.n.c. % VENTE ITALIANO DI ACCREDITAMENTO ! ~
4 e
di Filippo Giglio & C AN
O LAB N© 0439
Calibration Labaratory of TetraTec Instruments GmbH
0aBE3
Saila 2.4
Jof3 178880100
2T-10
B.) resulis
Given valuas have the lollowing meaning:
Stap : solected dividar-slep
Qurar - measured standard voluma flow inlet gas 1o ba diluted ("TG1%)
Quewr - measured standard volume flow diluted gas output ("OUT™)
Quree - oaloulated standard volume flow diluting gas inlel (TGO, Qruras = Qour - Geran
[ Concentration according to divider step (as displayed)
(- Concentration calculated from flow values
€ = 100% ° e / (T res + Oviron)
dewv.. deviation calculated concentration against displayed value
dev, =g s
une.: uncertainty of ¢, due to uncertainlies of the measured llows
we= |2 ug, e ug, : resp. unc.{o=100%)=0
90, a02
All measurameants were parformed al an enfrance pressure of the gas-blender of ca. 1300 hPa rel.
Sﬂp Q W, T Dmm Q MOUT Cg Gy dev. e
. mifmin mkmin mil‘min Y 0 Yo e
0 0,00 39757 3975, 7 0,00 0,00 0,00 0,00
1 137 64 3847.7 39854 3,33 3,45 0,12 0,02
2 27218 3718,3 3990.5 667 6,82 0,15 0,04
4 543,07 3448 3 39914 13,33 13,61 0,27 0,07
B 1081,62 £910,2 3991.9 26,67 27.10 0,43 0,15
15 1989.6 20020 39916 50,00 43,85 0,15 0.27
30 40054 0,0 40054 100,00 100,00 0,00 0.00

TatraTec Instrumants GmbH - Gewerbestrasse B - 71144 Sleinenbronn « Germany
Tel +407 15753870 - Fax +487157/538710 - www latratec.de - iInfo@atrates.de Flle: CALDS5133
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Acque s.n.c. = /-/F-—\\ - VENTE ITAUANO DI ACCREDITAMENTO
Cp -~ z 3
di Filippo Giglio & C AT
‘e

LAB N® 0439

18 ANNEX 8 - CERTIFICATE OF ACCREDITATION TO UNI
CEI EN ISO / IEC 17025: 2005

LERITE fMALEARICY £ Ac ChEDITasetmD

b e i ool g Baramia) P A, BF SR M0
by LB, ] AL el o B e Agrrersods

CERTIFICATO DI ACCREDITAMENTO
Accreditation Certificate

AT I (439 Rev. 4

o denarache - CHIMICA APPLICATA DEPURAZIONE ACQUE di

gﬁLlD FILIPPO & C. Snc
Via Fio La Torre, 13 - AREA P.LP. - 82013 Menfi AG

& conlorme o requisBl ) GEI EN ISOMEC 17025:2005 "Requisiti generall per la competenza del
dellanorma | ahorator di prova e taraiura®

masts the regiwmeants EN ISOAEC 17025:2005 "General Requirements for the Compelence of Testing
of the standand and Cafitvation Laborafories® standard

quale Laboratorio di Prova
as Testing Laboratory

L'acereditamento altesta la compelenza tecnica dei Laboratoro relativements allo scopo riportato nelle
schede allagate al presente cerfificato. Le schede possono varlare nel tempo. | requisiti gestionall della
ISONEG 170252000 (sezlone 4) sono scrittl in un linguaggio idoneo all'attivit: del Laboratod di Prova, sono
cortorml al princip della 130 90012008 ed alineati con | 5ol requisiti applicabill,

Il presenta cerificain non & da ritenars] valido se non accompagnato dalle schade allegate & pud essers
s03peso o revocato in qualsiasi momanto nel caso di inademplenza accertata da pane dl ACCHEDIA.

La viganza deil'accreditamento pud essere veriflicata sul sl WEB (www.accradia it} o richiesta direttaments

al singeill Dipartiment! .

' The accreditation ceviifias the technical competance of the laboratory limited to the scope detailed in the
ammad'Endnrra.mﬂmm;mwh!mw.mmwﬁsmmmmsmmc
a8 rafevant to Testing Laboratories opsrations and meat the
principles of IS0 8001:2008 and are s pertinant raquiremants.
The present cerfificate is valid only If associaled to the annexed schedule, and can be suspended or
withdrawn &f any time in the svent of non fuifiment as ascerained by ACCREDIA
The in force stalus of the accreditation may be checked in the WEB site (www.accredia.it) or on direct

request o appointed
Data di 1* emissions Data dl modifica Data dl scadenza
15l issue date Modification date Expining date
2002-11-14 2015-02-17 l 2018-02-07
i Sl Troe—
P AR S — —— U . | S
Il Prattors ale Ii Direttore di Dipartimento Il Prosifents
& Diractor Depariment Bﬁmro:- The President
{Dr. Filippo Trifilatti) {Dr.ssa Silvia Tramonting (Cav, del Lav. Federico Grazioll)
el SA-E0 . B Pag. 1401

Sece peratia ¢ fegole: Via Guglisimo Salceta, 7/9 | 00161 Roma - taly | Ted. +39 06 8440991 | Fax +39 06 8841199
infalaccredail | wwweaceredia it | Partita IVA - Codice 10566381001
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1 INTRODUCTION

SUNLAB Ltd commissioned to CADA snc di F.Giglio & C. the calibration activities (QAL2) in
accordance to the EN 14181:2015 on Automated Measuring System (AMS) installed for continuous
monitoring of Stack 6C emissions at the Delimara Power Station, Marsaxlokk, Malta .
In this technical report, we describe the linearity test performed on AMS Stack 6C after change
over to the methane conversion of the plant.
The report describes all the activities required by the technical standard EN 14181:2015 in
particular:

= The functional test (Annex A of EN 14181:2015),

= Calibration function created on 15 parallel measurements.

The technical activity has been performed on 10", 11" and 17" May 2017.

DR.21.25 Rev. 0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -



Chimica

Applicata W,
Depurazione 3 3 ACCREDIA x
Acque s.n.c. = 5 LENTE [TALANO DI ACCREDITAMENTO
di Filippo Giglio & C N

2 REFERENCE

2.1 NORMATIVE REFERENCE

EN 14181:2015: “Automatic measurement systems quality Assurance”;

Legislative Decree 3 April 2006 n. 152: “Rules in environing matter”;

Legislative Decree 11 May 2005 n. 133: “Implementation of Direttive 200/76/CE, in waste
incineration field”;

Tecnical Guide for administrator of continuous monitoring systems for emissions in
atmosphere ISPRA 69/2011;

Tecnical Guide for administrator of continuous monitoring systems for emissions in
atmosphere ISPRA 87/2013;

Environmental Protection Agency Office of Environmental Enforcement (OEE) - Air
Guidance Note on the Implementation of I.S. EN 14181 (AG3).

Method Implementation Document (MID 14181). EN 14181: Stationary source emissions
Quality assurance of automated measuring systems. Environment Agency Version 3 April 2014.
Technical Guidance Note (Monitoring). M20 Quality assurance of continuous emission
monitoring systems - application of EN 14181 and BS EN 13284-2. Environment Agency
Version 3 June 2015.

2.2 TERMS OF REFERENCE

AMS (Automatic Measurement System): measurement system installed permanently in the
place for emissions continuous monitoring;

In-situ AMS: AMS having the detection unit in the gas stream or in a part of it;

Extractive AMS: AMS having the detection unit physically separated from the gas stream
by means a sampling system;

SRM (Standardized Reference Method): standardized and described method to define an
air quality feature;

ELV: Emission Limit Value of a determined parameter.
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3 DESCRIPTION OF THE PLANT

The phase 3 of the power electrical generation plant at the Delimara Power Station was been
converted from HFO to natural gas, for all eight diesel engines. Four of these eight engines (1 to 4)
will be capable of running only on natural gas (NG) as single fuel, whilst the remaining four (5 to 8)
were been converted as dual fuel engines, running on natural gas as the main fuel or diesel in
emergency situations.

From the 4 chimneys the exhaust gases of engines are transported into the atmosphere, each
chimney taking up the exhaust gases of 2 engines and for continuous emission monitoring an AMS

(Automatic Measurement System) is installed at each chimney.

Table 1 - Data Sheet of Customer

Data Sheet of Customer

Company D3 POWER GENERATION LIMITED LTD
Adress Enemalta Building, Triq Belt il-Hazna
City Marsa MRS 1571

Location of Sampling

Delimara Power Station

Emission Point 6C
Responsible David Griscti
Description of the plant Power plant

Process characteristics

Electricity production

Source of emission

Diesel Engines N°45 & 46

Majority fuel

Natural Gas

GPS Coordinates (N - E)

35°49'57.12" |  14°33'27.87"

Pollution abatement system

SCR/Denox + DeSOx + Filter

Authorization decree

IPPC IP 0002/07/Fii

Reference Oxygen for Correction of Results

15 % Vol.

The emission limits with Natural Gas Fuel are as follows.

Table 2 - Emission Limit Value - IPPC IP 0002/07/C

Emission Limit Value

Parameter Unit of Measurement Value

Dust mg/Nm’> 5

Nitrogen Oxides mg/Nm® 55

Sulfur Dioxide mg/Nm’> 100

Carbon Monoxide mg/Nm3 110
Ammonia mg/Nm3 2,6

Note: All values shall be corrected to 273.15 K, 101,3 Pa, dry gas volume and to an Oxygen

content of 15% vol.
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Below, Information of Emission Point “6C” and Sampling Security Information.
Table 3 - Information of Emission Point
Data Sheet of Emission Point
Height of Stack [m] 65
Height of the ground of sampling point 25
Distance of pertubation upstream of sampling point 25
Distance of pertubation downstream of sampling point 25
Flow direction Vertical
Direct outlet in Atmosphere Yes
Diameter [m] 200
Stack Area [m?] 3,14
Number of Sampling Lines (Access Ports) 2
Conformance of the Sampling Platform
Sampling platform area > 5 m’ and support > 400 kg Yes
Presence of artificial lighting Yes
Appropriate electrical installation Yes
Secure platform Yes
Sampling platform conformance Yes

During the parallel measurements the plant loads have been changed, this operation represents

the normal plant conditions and increase the variability of data to implement the calibration.

Table 4 - Plant Load during the measurements

Plant Load during the measurements

Fuel Natural Gas Other Fuel /

Day Time Source of emission Load
10/05/2017 07:30-22:30 Diesel Engine 45 & 46 32MW 100%
11/05/2017 07:30 - 22:30 Diesel Engine 45 & 46 26 MW 80%
17/05/2017 07:30 - 22:30 Diesel Engine 45 16MW 50%
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4 STANDARD REFERENCE METHOD (SRM)

Flow, dust and ammonia measurements are made directly to the chimney. The combustion gases

are transported through a heated probe to the analyzer. The gases before being analyzed pass into

a chiller that removes water.

Below is the SRM specification used for parallel measurements.

Table 5 - SRM Sampling and Analysis Method

Parameter Method

Description of the method

Dust UNI EN 13284-1:2003

Stationary source emissions. Determination
of low range mass concentration of dust.
Manual gravimetric method.

NH; EPA CTM 027:1997

Procedure for collection and analysis of
ammonia in stationary sources.

NOx UNI EN 14792:2006

Stationary source emissions. Determination
of mass concentration of nitrogen oxides
(NOx). Reference method:
Chemiluminescence.

SO, ISO 11042-1:1996

Gas turbines - Exhaust gas emission - Part 1:
Measurement and evaluation. Principle of
Measurement: Non-dispersive infrared
(NDIR).

co UNI EN 15058:2006

Stationary source emissions. Determination
of the mass concentration of carbon
monoxide (CO). Reference method: Non-
dispersive infrared spectrometry.

CO, SO 11042-1:1996

Gas turbines - Exhaust gas emission - Part 1:
Measurement and evaluation. Principle of
Measurement: Non-dispersive infrared
(NDIR).

0, UNI EN 14789:2006

Determination of volume concentration of
oxygen (O;). Reference method -
Paramagnetism.

H,O UNI EN 14790:2006

Stationary source emissions. Determination
of the water vapour in ducts.

Flow, Velocity UNI EN 16911:2013 Annex A

Temperature, Pressure | UNI EN 16911:2013 Annex A

Stationary source emissions. Manual and
automatic determination of velocity and

volume flow rate in ducts. Part 1: Manual
reference method.
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Below are the technical specifications of the instrumentation used during the sampling.

Table 6 - SRM Specification

Parameter | Manufacturer / Model Measuring principle Range of Measurement
Dust Dado Lab - ST5 Sampling Only Sampling
Flow, Velocity Dado Lab - ST5 Differential Pressure -100 + 1000 Pa
Temperature Dado Lab - ST5 Thermocouples - Type K 0-1200°C
Pressure Dado Lab - ST5 Static/Barometric Pressure | 10 + 105 kPa (1050 mBar)
NH; Dado Lab - ST5 Sampling
. I 0-25/50/100/250/
N H PG - E LD chemil
Ox oriba / PG - 350 CLD chemiluminescence 500/1000/2500 ppm
SO, Horiba / PG - 350 E ND-IR 0-50/100/200/500 ppm
co Horiba / PG - 350 E ND-IR 0-60/100/200/500/1000 ppm
CO; Horiba / PG - 350 E ND-IR 0-10/20/30 %
0, Horiba / PG - 350 E Paramagnetic 0-/10/25 %
H,0 Tecora - Ayron Sampling Only Sampling

In Annex 6 and 7, QAL1 certificates of SRM and Diluition System.
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5 AUTOMETED MEASURING SYSTEM (AMS)

AMS has been supplied by SICK and consists in an independent flue gas analyzer placed in a cabin
at the base of the stack 6C.

Inside the cabin there are two types of instruments:

In situ analyzers, for measurement of dust, temperature, pressure;
extraction analyzers, for measurement of carbon monoxide (CO), Sulfur dioxide (SO,),
nitrogen monoxide (NO), nitrogen dioxide (NO,), carbon dioxide (CO,), ammonia (NH3) and

water vapor (H,0).

The in situ analyzers, measure directly in the chimney the parameter or the physical characteristic
of the flue gas. In particular, the concentration of the dust is measured with the Optical Extinction
technique, temperature and pressure with heat resistance and electro pneumatic transducer
system respectively.

Extract analyzers are connected to the AMS analysis-cabin through a heated line. Heated line
brings the flue gas under the same sampling conditions of temperature, humidity and to avoid
condensation along the sampling line. All parameters are measured by IR Non-Dispersive

technique(NDIR), while oxygen is measured with zirconium oxides.

Table 7 - AUTOMATED MEASURING SYSTEM (AMS) FEATURES

Supplier Certification Analyzer | Measuring Principle |Parameter| Full-scale set
SB 100 Optical - Extinction Dust 0 - 200 mg/Nm?
Zr0O, 0, 0-21%
. co 0 - 300 mg/Nm?
TUV
SICK Technischer CO, 0-25%
Uberwachungsverein MCS100E| IR Non-Dispersive NO 0 - 300 mg/Nm?
2 - mg/Nm
(NDIR) NO 0 - 100 mg/Nm?
SO, 0 - 2000 mg/Nm?
NH; 0- 30 mg/Nm?
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6 FUNCTIONAL TEST

The functional tests are a mandatory requirement within EN 14181. Suitably trained personnel
from either the test laboratory, process operator or AMS supplier may perform the functional
tests. The functional test is intended to verify that the AMS is installed in accordance with the
requirements of the industry standard.
The functional test has the aim to ensure:

= AMS is installed at a representative sampling point,

= AMS is working and in good condition,

= AMS is maintenance properly as required by the user manuals,

= AMS has the same performance as stated in QAL 1 certificate.
In addition, the technical standard EN 14181: 2015 also provides for checks to be carried out
during the operation of the analyzer. Among the most important are:

= Zero and SPAN Test with Certified Gas (QAL3 Controls). These controls are the

responsibility of the Plant operator,

= Zero and Span Drift in time. These controls are the responsibility of the Plant operator.

The checks performed by certified laboratory in according to technical standard EN ISO / IEC 17025
are:

= Verify the functionality of the entire system (Leak Test, Response Time),

= Zero and SPAN test with certified material,

= Linearity Checking.
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Table 2 specifies the individual steps of the functional test of AMS to be performed during QAL2

and AST for extractive and in-situ AMS.

Table 8 - Fuctional Test Step

Functional Test to be performed during QAL2 / AST activities on AMS (EN 14181 : 2015 - Annex A)
N. Type of Verification Extractive AMS In-situ AMS Responsibility
1 Alignment and cleanliness - X Supplier/Manufacturer
2 Sampling system X - Laboratory
3 | Documentation and records X X Plant operator
4 Functionality X X Plant operator
5 Leak test X - Laboratory
6 Zero and span check X X Laboratory
7 Linearity X - Laboratory
8 Interferences X X Laboratory / Supplier / Installer
9 | Zero and span drift (audit) X X Plant operator
10 Response time X X Laboratory
11 Report X X Laboratory

The functional test was carried out at 8™ May and the results are given in Annex N. 1 of the report.
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6.1 TEST OF LINEARITY

Analyzers measurement linearity is tested in according to the UNI EN 14181:2015 Annex B - Test
of Linearity. In this test procedure, a regression line is established between the instrument reading
of the AMS (x — values) and the reference material values (y-values). The regression line is
achieved at five different levels, including a zero concentrations. Different concentration levels
have been obtained by means the use of a calibrated dilution system.

Concentration levels to realize the regression line at approximately 20%, 40%, 60% and 80% of a
range which is at least the short-term ELV. For each levels concentration, at least three reading
shall be made. The time period between the beginning each of the three readings were be

separated by least four times the response time of the analyzer.

From measurement made it is determined the function linear regression:
xi= A+ B(y; - y,) (1)

The coefficient A’ is obtained with the Formula (2):

n
, 1
A==y (2)
n .

i=1
where
A’ is the average value of the x-value, i.e. the average of the AMS instrument reading;
X is the individual AMS instrument reading;
n is the number of measuring point (at least 18, three for each levels).

The coefficient B is obtained with the Formula (3):

Z?:l xi(yi - yz)

B = (3)
Z?=1(yi _yz) 2
Y, is the average of the y-values, i.e. the average of the reference material
concentration;
Vi is the individual value of the reference material concentration.

Secondly the fuction in Formula (1) is converted to
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Throught the calculation of A according to Formula (4)
A= A'— By, (4)
For each concentration level the average of AMS readings at one and the same concentration level

¢ according to Formula (5):

1 mc
Xe = m_c £, Xc,i (5)
where
Xc is the average x-value (AMS-reading) at concentration level c;
Xc,i is the individual x-value (AMS reading) at concentration level c;
m¢ is the number of repetitions at one and the same concentration level c.

Calculate the residual d. of each average according to Formula (6)
dc = x.— (A+ Bc) (6)

where
c is the concentration level.
Finally, convert d. in concentration units to a relative unit d. s by dividing d. by the upper limit ¢,

of the range used in the linearity test according to Formula (7):
dc
derer = — 100% (7)
Cu

All residual shall pass this test in according to Formula (8):

derer < 5% (8)

The Linearity Test results are given in Annex N. 2 of the report.
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7 CALIBRATION and VALIDATION OF THE AMS
(QAL2)

7.1 DETERMINATION OF THE CALIBRATION FUNCTION

The calibration of the AMS measurement should be performed on at least fifteen parallel
measurements with an SRM distributed in a period of 6-8 hours for three days. The object of the
parallel measurements was to calibrate and validate the AMS through an independent method
(SRM). The tests were carried out over a period of three days in order to take measurements
during different states of the system (for example changes of load).

Below it is shown flowchart that describes the steps of the calibration process.

Figure 1 - Flowchart of calibration process

SRM AMS
Conversion to Eventually,
AMS measuring @ @ conversion units (e.g.
condition @ A méA to mg/m?)
W L __ s Calculation of the - X;
calibration function
Calculation of
@ calibrated value, using
the calibration fuction
W
Conversion to ]:r
standard conditions @ '
using SRM
equipement Conversion to standard
@ conditions using plant
@ equipement
Test of variability -
YI.S ---> === Yis
Se:i:t'?1 of d @ Definition of walid
calipration procegure = a
calibration range
{a,bor c) ! 4
v W
[Ys.mln:- Ys,'naxl ﬂrﬂ; 1,1 ?s.m-:'x}

or[0; 0,2 ELV |

The standard assumes that the calibration function is linear with a constant residual standard

deviation. The calibration function is described by the following model.(See I1ISO 11095):
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yi=a+bx;+ g 9)
Where
Xi is the result i'" of the AMS; i=from 1 to N; N>15;
Vi is the result i" of the SRM; i=from 1 to N; N>15;
€ is the deviation between y; and the expected value;
a is the intercept of calibration fuction;
b is the slope of the calibration fuction.

The following quantities shall be calculated, average value of the AMS (Xx) and SRM (y):

1 N
%= NZ %, (10)
i=1
N
1
y = Nz Vi (11)
i=1

Following, the difference between the highest and lowest measured SRM concentration at
standard condition shall be calculated (Ysmax — Ysmin)- Depending on the range of
concentrations (Ysmax — Vsmin ) reported during the measurement one has to choose the

method of calculation of the calibration function.

Method a: if (Vs max — Ysmin ) 2 Maximum permissible uncertainty.
The parameters of the calibration function shall be calculated according to Formula (12) and

Formula (13):

?,=1( xi =)y —y)

b= 4
Ziv=1(xi — Xx)?

(12)

i=y— bx (13)

Method b: if (Y max — Vs min ) < maximum permissibile uncertainty and y ;i 2 15% of Limit
Emission Value (ELV). The parameters of the calibration function shall be calculated according to

Formula (14) and Formula (15):
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- y
b= - (14)
XxX—Z
a= —bZ (15)
Where
z is the difference between the zero reading of the AMS and the zero.

Method c: if (Vs max — Ysmin ) < Mmaximum permissibile uncertainty and y; i, < 15% of Limit
Emission Value (ELV). The function is constructed with the same formulas of Method a (12 - 13). In
addition, two points "surrogate" of Zero and Span (near the ELV) are used using gaseous
standards.

The calibration function is valid when the plant is operated within the valid calibration range. This
valid calibration range is either the calibration range from zero to the maximum value Y4, Of
calibrated AMS measured value at standard conditions, determined the QAL2 procedure, plus an

extension of 10% of s ;qx, OF to 20% of ELV, whichever is greater.

7.2 TEST OF VARIABILITY

In order to validate the calibration function obtained in this way, will be executed the test of
variability.

The data pairs (SRM and AMS calibrated) thus obtained are normalized and reported to the
standard conditions of the plant using auxiliary measures supplied with measurement systems.

For the series of data are calculated:

D; = yis—Jis (16)
Where
Yis is the result i of the SRM at standard conditions,
Vis is the result i of the AMS, calibrated at standard conditions,

Mean differences, Formula 17:

DR.21.25 Rev. 0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

16



Chimica

Applicata $<‘\\¥//“’9,;
Depurazione jlacwRA ACCREDIA X
Acque s.n.c. ;///%5 LENTE ITALANO DI ACCREDITAMENTO -
di Filippo Giglio & C e i
N
_ 1
D= NZ D, (17)
=1
Standard deviation of differences, Formula 18:
N
Sp = —Z D; — D)2 (18)
=1
The AMS passes the variability test when:
SD < Uokv (16)
where
0o is standard deviation derived from the range of confidence at 95%. In some EU
Directive (EU 2010/75/CE) the uncertainty of the AMS measured values is expressed
as half of the legth of a 95% confidence interval as a perventage P of the emission
value (ELV). Then, in order to convert this uncertainty to a standard deviation, the
appropriate conversion factors is:
P X ELV (17)
Og = ———
0 1,96
the value of 1,96 represents the coverage factor of 95% of the confidence interval.
k, is a value from X>-test with a B-value of 50%. The k, value depending on the number

of tests conducted.

Table 9- k, values

Number of parellel measurement k,(N)
15 0,9761
16 0,9777
17 0,9791
18 0,9803

DR.21.25 Rev. 0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it

- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

17



Chimica

Applicata S,
Depurazione 3 ACCREDIA x
Acque s.n.c. = 5 LENTE [TALANO DI ACCREDITAMENTO

di Filippo Giglio & C

8 ACCURACY INDEX ACCORDING TO LEGISLATIVE
DECREE. 152/06 (IAR)

To verify that the analyzer correctly measures the auxiliary parameters, it has been used Accuracy
Index (IAR). This index is reported on lItalian Legislative Decree N. 152/2006 - Part V, Annex VI

"Criteria for conformity assessment of the measured values to the emission limit values".

In this law the calculation of the IAR (accuracy relative index) was calculated according to the

following formula:

M+ 1.
IAR =100 x (1 - ) (18)
M;
where
M It is the arithmetic average of N values X.
X; It represents the absolute value of the difference of the concentrations measured
by the two measuring systems (stationary analyzer "AMS" and reference analyzer
”SRM”).
M, It represents the average of the values of the concentrations measured by the
reference system (SRM).
I It represents the absolute value of the confidence range calculated for the average
of N values X; namely.
S
Ic =ty \/_N (19)
where
N number of measurements performed.
It represents the standard deviation of values Xi.
t, Represents the t Student calculated for the level of confidence of 95% and for (n)

degrees of freedom equal to (N-1);
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Table 10 - t Student values

N t,

3 4,303
4 3,182
5 2,776
6 2,571
7 2,447
8 2,365
9 2,306
10 2,262
11 2,229
12 2,201
13 2,179
14 2,16
15 2,145
16 2,131

The AMS system is considered verified if the value of the IAR is above 80%. The result of IAR test

are in Annex 5.

8.1 DETERMINATION OF HOMOGENEITY OF THE SAMPLING POINT

During the Accuracy test (IAR), the homogeneity testing of the sampling point is performed in
according to Techinical standard UNI EN 15259:2006, paragraph 8.3 - Determination of
homogeneity. The procedure involves measuring one parameter, such as Oxygen (O,) and its
spatial and temporal variations shall be applied to determine the homogeneity. Below, the
procedure:
= determine the sampling points for the grid measurement;
= install the probe of the measuring system for the grid measurement;
= install the probe of an independent measuring system (reference measurement) at a fixed
point in the measurement section;
adjust the sample flow in both systems in order to obtain equal response times;
perform a grid measurement and in parallel measurements at a fixed point in the
measurement section, with a sampling time of at least four times the response time of the

measuring system but not less than three minutes for each sampling point;
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Record for each sampling point i the actual value y; 4.is of the measurand in the grid and the

value y; s of the reference measurement;
For each sample point i, determines the ratio r; defined as follows:
Yi,grid
yi,ref

average r of the ratios r; according to Equation (21):

N
1
r = Nz T
i=1

standard deviation sy of the grid measurements according to Equation (22):

N

1 _ 2

Sgrid = mZ(yi,grid - ygrid)
i=1

standard deviation s, of the grid measurements according to Equation (23):

1 N
_ 2
Sref = mzl(yi,ref - yref)
i=

and sampling can therefore be performed in any point of the section occurred.

The result of Homogeneity of sampling point are in Annex 1.

(20)

(21)

(22)

(23)

If S4rig < Sref, the distribution of the gas in the measuring section can be considered homogeneous
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9 RESULTS

Below a summary of the results obtained from the QAL2 test performed on the analyzer (AMS)
installed on the stack 6C. Note that for ammonia and sulfur dioxide the QAL2 procedure is not
applicable because the parameters concentration are below the detection limit (LOD).

In Annex 4, there are reports for single parameter.

Table 11 - Results of QAL2

Summary Report of QAL2
Procedure for Maximum
the permissible . Emission
.. determination uncertainty Exper!mental Limit
Parameter Slope | Intercept Range of Validity Confidence
of the (95% interval [%] Value
calibration confidence (ELV)
fuction interval)
Dust 0,569 0,000 0 - 4,33 [mg/Nm3 rif 02] Method B 30 28,87 5
Nitrogen Oxide (NO) 0,805 -3,093 0- 73,13 [mg/Nm3 rif 02] Method A 20 7,32 55
Carbon Monoxide (CO) | 0,992 -1,898 0 - 22 [mg/Nm3 rif 02] Method C 10 0,61 110
Oxygen (0,) 1,092 0,000 0- 15,26 [% Vol.] Method B 10 2,17 /
Carbon Dioxide (CO,) 1,044 0,010 0-5,37 [% Vol.] Method B 10 0,72 /

As regards carbon monoxide, the range of validity is lower than the emission limit value - ELV (110
mg / Nm?), then the consideration of Chapter 6.5 “Calibration Function of the AMS and its validity”
of the technical standard EN 14181 : 2015 are applied.

Table 12 - Zero Verify

Zero verify for single parameter
(Rif. 6.5 - Calibration Function of the AMS and its validity EN 14181 : 2015)

Deviation of the

Emission Reference AMS calibrated Result

. - . AMS N
Parameter Limit Value Range of Validity Concentration Response value compared to (Deviation
(ELV) (ZERO) P the reference <10 % ELV)

concentration

Carbon Monoxide (CO) 110 0 - 22 [mg/Nm? rif ;] 0 0 1,90 Positive

DR.21.25 Rev. 0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

21



Chimica

Acque s.

Applicata
Depurazione

.n.c.

di Filippo Giglio & C

0\\\‘u|n’,'/’

"/1,/

Y

)

g TN Y
‘/I'Ilvlu\“\\‘

ACCREDIA

LENTE ITALANO DI ACCREDITAMENTO

LAB N® 0438

N

Table 13 - Span/ELV Verify

Span/ELV Verify for single parameter

(Rif. 6.5 - Calibration Function of the AMS and its validity EN 14181 : 2014)

. Maximum
I Maximum .
Deviation of the . permissible
. . permissible . Result
Emission Reference AMS calibrated value . uncertainty .
.. i . AMS uncertainty (Deviation
Parameter | Limit Value | Range of Validity | Concentration compared to the o (95% o
Response (95% . <1.C. 95% -
(ELV) (ELV - SPAN) reference ! confidence
. confidence X ELV)
concentration interval) interval) at
ELV
Carbon 0-22
Monoxide 110 . 115,4 111,2 7,00 10 11 Positive
(o) [mg/Nm3 rif 02]

Below a summary of the results obtained from the IAR test performed on the analyzer (AMS)

installed on the stack 6C.

Table 14 - IAR Values

IAR |AR IAR IAR
Water Vapour Temperature Pressure Flow Rate
89,3 92,4 99,7 84,1
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10 CONCLUSIONS AND COMMENTS

Taken note of analytical determinations performed on the gaseous effluents of the plant and the
processing on the data carried out, it highlights the positive result of the procedure QAL2. The
functional test performed showed the correct installation of the AMS system, the suitability of the

installation site and the efficiency of the entire design.

The Ammonia and Sulfur Dioxide parameters are in concentrations below instrumental detection
limits, so it has not been possible to construct the QAL2 calibration. However, the analyzer can still

correctly record the two parameters, this is noted by the linearity test.

Auxiliary parameter analyzers respond positively to the accuracy test, this shows that they work

properly.
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1 ALIGNMENT AND CLEANLINESS (ONLY NON-EXTRACTIVE SYSTEM)
Type of Verification (visual) Notes / Comments
Obstruction Optical path The operator performs the necessary maintenance and checks. The operator on

Cleaning of Optical Components 31/03/2017 instructed its supplier (DG Tech) to carry out the checks provided for
in the user manuals of the instrument.
The visual checks required by EN 14181 were positive.

Alignment

Q|0 |T|w

Presence of Air Purge

2 SAMPLING SYSTEM (ONLY EXTRACTIVE SYSTEM)
Type of Verification (visual) - .State
Great Sufficient Inadequate
a Sampling probe X
b Calibration gas conditioning system X
c Pumps X
d Pneumatic connections X
e Sample line X
f Generators/current stabilizers X
g Filters X
Notes / Comments: //
3 DOCUMENTATIONS AND RECORDS
Type of Documents Location Reference
a P & | of the AMS (Plan of the AMS pneumatic system) T%:;?cl;:al David Griscti
b Details of the performance testing and certification of the AMS Te;jczqnclzal David Griscti
¢ | AMS user manual (Including the maintenance part) Te;jczqnclzal David Griscti
d (%) Logboo!<s with records of malfunctions Techrncal David Griscti
and maintenance performed Office
Technical
e (*) | Service reports Office David Griscti
. Technical . —
f(*) | QAL3 Documentation ) David Griscti
Office
g AIV!S.management system procedure for maintenance, calibration and Not Informed /
training
h Training records Not Informed /
i Maintenance schedules Not Informed /
I Auditing plans and records Not Informed /

Notes / Comments: (*) D3 POWER GENERATION LIMITED has performed a functional test on 30/03/2017 by Danks
Gasanalyse Teknik (DG TEK)
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4 SERVICEABILITY
Type of Verification .S.tate
Great | Sufficient | Inadequate
a Safe and clean working environment with sufficient space and weather X
protection
b | Easy and safe access to the ASM X
c (*) | Adequate supplies of reference material, tool and spare part X

Notes / Comments:
(*) D3 POWER GENERATION LIMITED has performed a functional test on 30/03/2017 by Danks Gasanalyse Teknik (DG
TEK)

5 LEAK TEST (ONLY EXTRACTIVE SYSTEM )
Description of the test Result
3 Checking for leaks in extractive systems shall be conducted by disconnecting the sampling line at the
probe exit, plugging the line, and adjusting the vacuum to 50 kPa using the bypass valve. (rif. 7.1 Positive
Checking for leaks - 1ISO 10396:2007)
6 Zero and Spa check e
Parameter wd.m. Full Scale set Reference Value | AMS Measure | Reference Value | AMS Measure
ZERO ZERO SPAN SPAN
0 292
co mg/Nm3 0 0 0,2 288,57 291
0 292
0,2 239
NO mg/Nm3 0 0 0 256,98 244
0 246
0 138
SO, mg/Nm3 0 0 0,3 140,77 137
0,2 137
0 16,33
0, % Vol 0 0 0 16,707 16,45
0 16,53
0 16,7
CO, % Vol 0 0 0,2 16,78 16,7
0 16,7
0 17,46
NH; mg/Nm3 0 0 0,1 17,93 17,48
0 17,54
0,1 82,5
NO, mg/Nm3 0 0 0 83,73 79,76
0 79,8

Notes / Comments:
(*) Values recorded by linearity tests.
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. . (%)
7 Linearity
Parameter Full Scale set Slope (B) Intercept (A) de el [%] Results
Co 0 - 300 mg/Nm3 1,001 -1,081 1,3 Positive
NO 0-300 mg/Nm3 0,950 0,011 4,1 Positive
SO, 0 - 2000 mg/Nm3 0,955 -1,574 0,2 Positive
0, 0- 21 %vol 0,986 0,019 0,4 Positive
CO, 0 - 25 %vol 0,988 -0,162 1,2 Positive
NH; 0-30mg/Nm3 0,942 0,180 1,5 Positive
NO, 0-100 mg/Nm3 0,969 -0,416 4,7 Positive
Notes / Comments:
(*) Test recordings are in Annex 2.
8 Interferences
Type of Verification Result
The same interference reported in the QAL1 certificate has been evaluated.
a Interferences are evaluated by DG Tech by placing different concentrations of Positive
water vapor.
9 Respose time
Type of Verification (visual) Result
3 Response times were verified by directly setting the reference gas in the AMS and Positive
comparing the timing with those stated in QAL1.
Determination of homogeneity od the Sampling Point
(Rif. 8.3 Determination of homogeneity - UNI EN 15259:2006)
. . . . 0, [% vol] 0, [% vol]
Point Grid Sampling Diameter ZSROM Serid O2 srm zAI\OIIS Serid O2 ams Result
1 9 1 12,05 11,28
2 29 1 12,01 11,24
3 59 1 12,01 11,24
4 141 1 12,03 11,22
5 171 1 12,00 11,24
6 191 1 12,03 11,26
7
8
9
10 0,02 0,03 Positi
11 9 2 12,04 ' 11,30 ' ositive
12 29 2 12,05 11,24
13 59 2 12,02 11,23
14 141 2 12,06 11,26
15 171 2 12,01 11,19
16 191 2 12,04 11,23
17
18
19
20
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12.1 TEST LINEARITY OF CARBON MONOXIDE
Stack 6C Data materials used
D3 POWER GENERATION
Cust Cyli P API
ustomer LIMITED ylinder Producer SAPIO
Parameter co Serial/Certificate P69313YDEN
Analyzer SICK MCS 100 E Concentration 231 | ppm
Full Scale set 0- 300 | mg/Nm3 Expiration 30/03/2019
Date measurements 08/05/2017 Diluter Beta CAP30RK
Measurements and calculations
Reference Value AMS Measure Residual Relative Residual - %
Level (v) Reply1 | Reply2 Reply 3 Xc d Ao Result
i c c,re
(Xi) (Xi) (%)
0 0 0 0,2 0 0,1 1,15 0,4 Positive
1 9,62 10,2 9,9 9,8 10,0 1,41 0,5 Positive
2 48,09 44 44 43,9 44,0 -3,10 -1,0 Positive
m 3 96,18 98,5 98,8 99 98,8 3,54 1,2 Positive
4 144,28 140 137 139 138,7 -4,72 -1,6 Positive
E 5 192,4 188 189 188 188,3 -3,23 -1,1 Positive
Z 6 288,57 292 291 292 291,7 3,81 1,3 Positive
\ 0 0 0,1 0,1 0 0,1 1,15 0,4 Positive
Y, 97,4 A' 96,4 B 1,001 A -1,0807
o]0}
E Legend
U Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Carbon monoxide
350,0 -
:,E 300,0 -
%) 250,0 - ¢ Linearity Carbon Monoxide
=
% 200,0 - y =1,0013x - 1,0807
5 R%=0,999
@ 150,0 -
s
b 100,0 -
S
< 50,0 -
0,0 T T T T T T 1
0 50 100 150 200 250 300 350
Reference Value [mg/Nm?3]
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12.2 TEST LINEARITY OF NITROGEN OXIDE

Stack 6C Data materials used
Customer b3 POWEITVI?E\‘DERATION Cylinder Producer SAPIO
Parameter NO Serial/Certificate P69313YDEN
Analyzer SICK MCS 100 E Concentration 288 | ppm
Full Scale set 0- 300 | mg/Nm3 Expiration 30/03/2019
Date measurements 08/05/2017 Diluter Beta CAP30RK

Measurements and calculations

Reference Value [mg/Nm?3]

AMS Measure . 5 )
Reference Value Residual Relative Residual - %
Level (v) Reply1 | Reply2 Reply 3 X, d d Result
' (i) (X:) () ¢ orel
0 0 0,2 0 0 0,1 0,06 0,0 Positive
1 12,84 12,3 12,2 12,1 12,2 -0,01 0,0 Positive
2 38,54 31,6 31,5 31,6 31,6 -5,08 -1,7 Positive
3 64,24 63,7 59,8 57,4 60,3 -0,77 -0,3 Positive
Y ) 4 128,49 133,2 134,8 135,2 134,4 12,26 4,1 Positive
E 5 192,74 180 175 179 178,0 -5,21 -1,7 Positive
6 256,98 239 244 246 243,0 -1,27 -0,4 Positive
Z 0 0 0,1 0 0 0,0 0,02 0,0 Positive
= Y, 86,7 A 82,4 B 0,950 A 0,0106
E:UO Legend
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Nitrogen monoxide
300,0 ~
— 250,0 -
om
£
g
a5 200,0 -
‘g
o L . .
g 150,0 - Llnearl'Fy Nitrogen
3 ° monoxide
]
2 1000 1 y = 0,9505x + 0,0106
S R2=0,9965
< 50,0 -
0,0 T T T T T 1
0 50 100 150 200 250 300
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12.3 TEST LINEARITY OF NITROGEN DIOXIDE

Stack 6C Data materials used
Customer b3 POWET\/IG”?;RATION Cylinder Producer SAPIO
Parameter NO, Serial/Certificate P61YZ3YDFN
Analyzer SICK MCS 100 E Concentration 81,6 | ppm
Full Scale set 0- 100 | mg/Nm3 Expiration 30/03/2018
Date measurements 08/05/2017 Diluter Beta CAP30RK

Measurements and calculations

AMS Measure
Reference Value Residual Relative Residual - %
Level v) Reply 1 Reply 2 Reply 3 Xc d d Result
! (%) (%) (%) ‘ orel
0 0 0,1 0 0 0,0 0,45 0,4 Positive
1 5,58 4,98 51 5 5,0 0,04 0,0 Positive
2 27,91 24,99 25,02 26,04 25,4 -1,27 -1,3 Positive
o 3 55,82 50,28 50,33 50,12 50,2 -3,41 -3,4 Positive
E 4 71,78 73,28 74,12 74,06 73,8 4,71 4,7 Positive
5 83,73 82,5 79,76 79,8 80,7 0,00 0,0 Positive
Z 6 99,39 96,56 93,81 93,81 94,7 -1,13 -1,1 Positive
\ 0 0 0,2 0,2 0,2 0,2 0,62 0,6 Positive
QD Y, 43,0 A' 41,3 B 0,969 A -0,4156
E Legend
N
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Nitrogen Dioxide
120,0
100,0 -
&
§
= 80,0 -
£ *
2 600 - ) o o
3 ’ ¢ Linearity Nitrogen Dioxide
® C
S 40,0 - y =0,9686x - 0,4156
S R?=0,9965
<
20,0 -~
0,0 T T T T T 1
0 20 40 60 80 100 120
Reference Value [mg/Nm?3]
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12.4 TEST LINEARITY OF SULFUR DIOXIDE

Stack 6C Data materials used
Customer b3 POWET\/IG”?;RATION Cylinder Producer SAPIO
Parameter SO, Serial/Certificate P69313YDEN
Analyzer SICK MCS 100 E Concentration 49,3 | ppm
Full Scale set 0- 2000 | mg/Nm3 Expiration 30/03/2019
Date measurements 08/05/2017 Diluter Beta CAP30RK

Measurements and calculations

Yi: concentration of reference material;

Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;

A': the mean value of the Instrument's readings (AMS);

B: Linear regression line coefficient;

A: Linear regression line intercept

AMS Measure
Reference Value Residual | Relative Residual - %
Level Reply1 | Reply2 Reply 3 X Result
(Yi) dc dc,rel
(Xi) (Xi) (X))
0 0 0 0,3 0,2 0,2 1,74 0,1 Positive
1 4,7 5 4 5 4,7 1,75 0,1 Positive
2 9,39 8 8,1 7 7,7 0,30 0,0 Positive
o 3 23,46 19,2 19 18,9 19,0 -1,80 -0,1 Positive
4 70,38 59 58 59 58,7 -6,99 -0,3 Positive
E 5 93,85 87 88 86 87,0 -1,08 -0,1 Positive
Z 6 140,77 138 137 137 137,3 4,44 0,2 Positive
S~ 0 0 0,1 0 0,1 0,1 1,64 0,1 Positive
o]0) Y, 42,8 A' 39,3 B 0,955 A -1,5739
E Legend
o)
Vg

Sulfur dioxide
160,0 -

140,0 -
120,0 -
100,0 ~
80,0 -

60,0 - .

AMS Measure [mg/Nm?3]

40,0 -

20,0 -

0,0 T T
0 50 100

Reference Value [mg/Nm?3]

150

¢ Linearity Sulfur Dioxide

y =0,9553x - 1,5739
R? = 0,9954
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12.5 TEST LINEARITY OF OXYGEN

Stack 6C Data materials used
Customer D3 POWER GENERATION LIMITED Cylinder Producer SAPIO
Parameter 0, Serial/Certificate P61LB2BDFN
Analyzer SICKMCS 100 E Concentration 25,06 | %vol

Full Scale set 0- 21 | %vol Expiration 30/03/2020
Date measurements 08/05/2017 Diluter Beta CAP30RK

Measurements and calculations

Reference ANS Measure Residual Relative
Level Value (V,) Reply 1 Reply 2 Reply 3 X d Residual - % Result
I (%) (%) (%) ¢ de rel
0 0 0 0 0 0,0 -0,02 -0,1 Positive
1 4,18 3,92 4,18 4,18 41 -0,05 -0,2 Positive
2 8,35 8,13 8,33 8,49 8,3 0,07 0,3 Positive
3 12,53 12,36 12,45 12,54 12,5 0,08 0,4 Positive
4 15,036 14,89 14,9 14,9 14,9 0,05 0,3 Positive
—_— 5 16,707 16,33 16,45 16,53 16,4 -0,05 -0,3 Positive
O 6 20,88 20,49 20,55 20,59 20,5 -0,06 -0,3 Positive
> 0 0 0 0 0 0,0 -0,02 -0,1 Positive
o\o Y, 9,7 A 9,6 B 0,986 A 0,0190
~ Legend
Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Oxygen
25,0
20,0 -
g
§ — 15,0 -
) . .
9 > ¢ Linearity Oxygen
s 3 y OUXyg
w = 4
s — 10,0 y = 0,9859x + 0,019
< R? = 0,9999
50 -
0,0 T T T T 1
0 5 10 15 20 25

Reference Value [%vol]
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12.6 TEST LINEARITY OF CARBON DIOXIDE
Stack 6C Data materials used
D3 POWER GENERATION
Customer Cylinder Pr: r API
ustome LIMITED ylinder Produce SAPIO
Parameter Cco, Serial/Certificate P69313YDEN
Analyzer SICKMCS 100 E Concentration 25,17 | %vol
Full Scale set 0- 25 | %vol Expiration 30/03/2019
Date measurements 08/05/2017 Diluter Beta CAP30RK
Measurements and calculations
AMS Measure
Reference Value Residual Relative Residual - %
Level ) Replyl | Reply2 | Reply3 X d d Result
i rel
' (X)) (x) (x) ¢
0 0 0 0,2 0 0,1 0,23 0,9 Positive
1 1,62 1,62 1,62 1,62 1,6 0,18 0,7 Positive
2 4,2 3,77 3,77 3,77 3,8 -0,22 -0,9 Positive
3 6,71 6,3 6,3 6,3 6,3 -0,17 -0,7 Positive
4 12,59 11,5 11,4 11,4 11,4 -0,84 -3,4 Positive
O 5 16,78 16,7 16,7 16,7 16,7 0,29 1,1 Positive
> 6 25,17 25 25 25 25,0 0,30 1,2 Positive
\O 0 0 0,1 0,1 0 0,1 0,23 0,9 Positive
o Y, 8,4 A 8,1 B 0,988 A -0,1620
C()\' Legend
Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Carbon Dioxide
30,0 -
. 25,0 A
©
>
X 20,0 -
g
2 150 -
§ ¢ Linearity Carbon Dioxide
*
g 10,0 - y =0,9878x - 0,162
z R?2=0,9981
5,0 -
O,o T T T T T 1
0 5 10 15 20 25 30
Reference Value [%vol]
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12.7 TEST LINEARITY OF AMMONIA

Stack 6C Data materials used
Customer D3 POWER GENERATION LIMITED Cylinder Producer SAPIO
Parameter NH; Serial/Certificate P61AR3YDFN
Analyzer SICK MCS 100 E Concentration 47,3 | ppm
Full Scale set 0- 30 | mg/Nm3 Expiration 30/09/2017
Date measurements 08/05/2017 Diluter Beta CAP30RK
Measurements and calculations
AMS Measure Relative
Reference Residual .
Level Value (Y;) Reply 1 Reply 2 Reply 3 X, d Residual - % Result
I (XI) (XI) (XI) ¢ dc,rel
0 0 0 0,1 0 0,0 -0,15 -0,5 Positive
1 2,39 2,94 2,72 2,7 2,8 0,36 1,2 Positive
2 5,98 5,29 5,2 5,25 5,2 -0,57 -1,9 Positive
m 3 11,96 11,89 11,92 11,85 11,9 0,44 1,5 Positive
4 17,93 17,46 17,48 17,54 17,5 0,42 1,4 Positive
E 5 23,92 22,59 22,89 22,97 22,8 0,10 0,3 Positive
z 6 29,9 27,82 27,95 28 27,9 -0,43 -1,4 Positive
\ 0 0 0 0 0 0,0 -0,18 -0,6 Positive
o]0) Y, 11,5 A 11,0 B 0,942 A 0,1798
E Legend
o
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Ammonia
30,0 ~
o 25,0 -
£
2
® 20,0 -
E
£ 150
> N ¢ Linearity Ammonia
(5]
% 10,0 - y= 0,92421x +0,1798
a R?=0,9987
b=
< 5,0 -
0,0 T T T T T T 1
0 5 10 15 20 25 30 35
Reference Value [mg/Nm?3]
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13.1 DETERMINATION OF THE VELOCITY PROFILE
Sampling and Analysis Report - Velocity Profile
Determination of Velocity ‘ UNI EN ISO 16911-1:2013 Annex A
Auxiliary Parameters
Oxygen (0,) UNI EN 14789:2006
Temperature UNI EN ISO 16911-1:2013 Annex A
Pressure UNI EN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Speed and Flow Meter DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 91126 k =0,8304; Type Pitot (S)
Emission Point Information
Stack Diameter [m] 2,00 Height from Ground[m] 65
Stack Surface [m’] 3,14 Height from sampling point to the ground [m] 25

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

Determination of the velocity profile ‘ 17/04/2017
Point Diameter Sarc;l;;(ljing TemTféia\tura Api [Pa] V[er::;;;y Auxiliary Parameter
1 1 9 165 258,9 21,3
2 1 29 164 259,2 21,3 Oxygen 12,1
[% vol]
3 1 59 165 257,1 21,3
4 1 141 164 258,0 21,3 Carbon
5 1 171 165 257,2 21,3 dioxide 4,5
6 1 191 164 256,0 21,2 [%vol]
7
Water vapor
8 [% vol] 8,30
9
10 .
11 2 9 165 257,0 21,2 Density - p 1,302
(Kg/m”)
12 2 29 165 257,0 21,2
13 2 59 165 258,1 21,3 Pressione
14 2 141 165 257,2 21,3 Emissione 101
15 2 171 165 258,3 21,3 [kPa]
16 2 191 164 258,0 21,3 Ambient
17 Temperature 25
18 [°C]
19 Ambient
Pressure 1011
20 [hPa]
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Determination of the velocity profile ‘ 11/05/2017
T Veloci
Point Diameter | Grid Sampling empoeratura Api [Pa] elocity Auxiliary Parameter
[°C] [m/s]
1 1 9 163 242,0 20,2 o
2 1 29 164 249,1 20,6 [;yvg;']’ 12,4
3 1 59 163 248,2 20,5 0
4 1 141 163 247,0 20,4 Carbon dioxid
5 1 171 163 247,2 20,5 ar [‘f,/"vo'l‘])x' € 41
0
6 1 191 163 247,3 20,5
7
3 Water vapor 0,93
9 [% vol]
10 Densit
11 2 9 164 247,3 20,5 zz‘s/'n‘:;)p 1,300
12 2 29 164 247,4 20,5 &
13 2 59 163 248,0 20,5 Pressione
14 2 141 162 248,5 20,5 Emissione 102
15 2 171 163 249,0 20,5 [kPa]
16 2 191 161 249,0 20,5 Ambient
17 Temperature 28
18 [°C]
19 Ambient 1011
20 Pressure [hPa]
Determination of the velocity profile 17/05/2017
Point | Diameter | Grid Sampling Temp::ratura Api [Pa] | Velocity [m/s] Auxiliary Parameter
[°C]
1 1 9 163 87,8 12,2 o
2 1 29 163 88,0 12,2 [;‘yvg;']‘ 13,0
(']
3 1 59 163 87,9 12,2
4 1 141 164 88,6 12,2 Carbon dioxid
5 1 171 165 88,9 12,3 arbon dioxide 43
[%vol]
6 1 191 166 88,0 12,2
7
Water vapor
3 [% vol] 0,92
10 Densit
11 2 9 165 88,8 12,3 f;gs‘/'n‘q’g) P 1,303
12 2 29 166 89,1 12,3
13 2 59 164 89,5 12,3 p .
14 2 141 163 89,6 12,3 rressione 102
Emissione [kPa]
15 2 171 164 88,0 12,2
16 2 191 162 88,6 12,2 Ambient
17 Temperature 32
18 [°C]
19 Ambient
102
20 Pressure [hPa] 0
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13.2 DuUST REPORT
Sampling and Analysis Report - Dust
Dust | UNI EN 13284 - 1 : 2003
Auxiliary Parameters
Velocity and Flow UNI EN ISO 16911-1:2013 Annex A
Oxygen (0,) UNI EN 14789:2006
Temperature UNI EN ISO 16911-1:2013 Annex A
Pressure UNI EN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Isokinetic Sampler DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 91126 k =0,8304; Type Pitot (S)
Sampling material
Filter Material Glass Fiber Filter Diameter [mm] 47
Filtration Temperature Stack Temperature Conditioning Temperature [° C] 180

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

Dust - Sampling and analysis Data 1
Date and time of Sampling . Dust mass Dust n.1as.s n Sampling
I.D. Sample Reply Start of the duration Filter on the filter the R"?smg Volume
sampling [min] Code [mel solution [Nm3] )
[mg]

Method Blank 10/05/2017 / FE92 0,00 0,03 1,000
2123746-001 | Reply 1 | 10/05/2017 13:59 60 FE93 1,18 0,03 0,753
2123746-002 | Reply 2 | 10/05/2017 14:59 60 FE94 0,85 0,05 0,690
2123746-003 | Reply 3 | 10/05/2017 15:59 60 FE95 1,02 0,05 1,287
2123746-004 | Reply 4 | 10/05/2017 17:59 60 FE96 1,00 0,05 0,972
2123746-005 | Reply 5 | 10/05/2017 18:59 60 FE97 1,01 0,06 0,991

Method Blank 11/05/2017 / FE98 0,00 0,05 1,000
2123746-006 | Reply1 | 11/05/2017 09:59 60 FE99 0,72 0,05 1,168
2123746-007 | Reply2 | 11/05/2017 10:59 60 FFOO 0,88 0,06 1,148
2123746-008 | Reply 3 | 11/05/2017 11:59 60 FFO1 0,90 0,03 1,226
2123746-009 | Reply 4 | 11/05/2017 12:59 60 FFO2 2,88 0,04 1,209
2123746-010 | Reply 5 | 11/05/2017 13:59 60 FFO3 0,90 0,04 1,156

Method Blank 17/05/2017 / FF22 0,00 0,04 1,000
2123746-011 | Reply1 | 17/05/2017 14:59 60 FF23 1,23 0,04 0,997
2123746-012 | Reply2 | 17/05/2017 15:59 60 FF24 1,44 0,04 0,869
2123746-013 | Reply 3 | 17/05/2017 16:59 60 FF25 0,55 0,04 0,995
2123746-014 | Reply 4 | 17/05/2017 17:59 60 FF26 0,80 0,05 0,955
2123746-015 | Reply 5 | 17/05/2017 18:59 60 FF27 1,09 0,05 0,998

@ Eor Blanks of the method is considered a volume of 1 m®
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Dust - Sampling and analysis Data

2

Stack Dust Dust Concentration
Temperature | Pressure H,0 0, . .
I.D. Sample Speed °cl [kPa] [%v/v] | [%v/v] Concentrgtlg)n correct W|:h(3())2
[m/s] [mg/Nm’] [mg/Nm’]

Method Blank / 163,00 101,2 9,19 12,34 0,03 0,02
2123746-001 12,35 165,40 101,2 8,28 12,01 1,61 1,08
2123746-002 16,43 164,40 101,1 9,21 12,00 1,31 0,87
2123746-003 38,29 165,70 101,1 8,43 12,07 0,83 0,56
2123746-004 24,08 165,60 100,9 10,92 12,16 1,09 0,74
2123746-005 24,65 165,50 100,8 9,05 12,23 1,08 0,74
Method Blank / 163,00 101,2 9,19 12,34 0,05 0,04
2123746-006 20,24 163,10 100,6 9,97 12,39 0,66 0,46
2123746-007 20,96 163,10 100,8 10,24 12,42 0,82 0,57
2123746-008 20,85 161,80 100,8 8,10 12,33 0,76 0,53
2123746-009 20,90 163,10 100,9 9,62 12,33 2,41 1,68
2123746-010 20,94 162,65 100,7 10,50 12,34 0,81 0,56
Method Blank / 163,00 101,2 9,19 12,34 0,04 0,03
2123746-011 12,39 161,31 101,7 10,85 12,71 1,28 0,92
2123746-012 10,84 164,20 101,5 8,70 12,51 1,70 1,20
2123746-013 13,91 160,77 101,5 7,29 12,51 0,59 0,42
2123746-014 11,79 159,37 101,5 8,36 12,52 0,89 0,63
2123746-015 12,40 159,56 101,5 8,38 12,56 1,15 0,82

@ pbust Concentration (Wet).
® pust Concentration (Dry), normalized for temperature and pressure and corrected for reference oxygen.

Dust - Quality Control (QC) 3
Date and time of | Sampling Iso rate Dust Concentration o
I.D. Sample Reply Start of the duration %] @) Result correctswith 0, Result
Sampling [min] [mg/Nm] - Blank

Method Blank 10/05/2017 / Positive
2123746-001 Reply 1 | 10/05/2017 13:59 60 -1,8 Positive
2123746-002 Reply 2 | 10/05/2017 14:59 60 -3,7 Positive
2123746-003 Reply 3 | 10/05/2017 15:59 60 -1,7 Positive
2123746-004 Reply 4 | 10/05/2017 17:59 60 -0,1 Positive
2123746-005 Reply 5 | 10/05/2017 18:59 60 -0,1 Positive

Method Blank 11/05/2017 / 0,04 Positive
2123746-006 Reply 1 | 11/05/2017 09:59 60 -0,1 Positive
2123746-007 Reply 2 | 11/05/2017 10:59 60 -3,2 Positive
2123746-008 Reply 3 | 11/05/2017 11:59 60 -0,1 Positive
2123746-009 Reply 4 | 11/05/2017 12:59 60 -1,5 Positive
2123746-010 Reply 5 | 11/05/2017 13:59 60 -5 Positive

Method Blank 17/05/2017 / Positive
2123746-011 Reply 1 | 17/05/2017 14:59 60 0 Positive
2123746-012 Reply 2 | 17/05/2017 15:59 60 0 Positive
2123746-013 Reply 3 | 17/05/2017 16:59 60 0 Positive
2123746-014 Reply 4 | 17/05/2017 17:59 60 0 Positive
2123746-015 Reply 5 | 17/05/2017 18:59 60 0 Positive

“ bust sampling must be done in isocinetics. The isocinetic value must be within the Range -5% <G <+ 15%.
®) bust concentration in Method Blank must be less than 10% of the emission limit - ELV (paragraph 10.6 of UNI EN
13284-1: 2003 standard).
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13.3 COMBUSTION GAS REPORT

Nitrogen Oxides, Carbon Monoxide, Sulfur Dioxide, Oxygen and Carbon Dioxide -
Sampling and Analysis Report

Oxygen (0,) UNI EN 14789:2017
Nitrogen Oxide (NO) UNI EN 14792:2017
Carbon Monoxide (CO) UNI EN 15058:2017
Sulfur Dioxide (SO,) ISO 11042-1:1996
Carbon Dioxide (CO,) ISO 11042-1:1996

Information on the instrumentatio used for sampling and analysis

Instrumentation

Analizzatore

Analizzatore Gas Horiba MY25EG2X Horiba PG-350E

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

Determination of Nitrogen Oxides (NOx) - Sampling and analysis Data 1
. Sampling Nitrogen Oxide
I.D. Sample Reply Dat;ef;ir:: ;l;nr:ptzrnsgtart dura.tion (NO) - [mg/Nm3] O)E},f:c:](%z)) i
[min] (2)

2123746-001 Reply 1 10/05/2017 13:59 60 16,69 12,01
2123746-002 Reply 2 10/05/2017 14:59 60 17,37 12,00
2123746-003 Reply 3 10/05/2017 15:59 60 16,70 12,07
2123746-004 Reply 4 10/05/2017 18:59 60 11,98 12,23
2123746-005 Reply 5 10/05/2017 19:59 60 9,61 12,31
2123746-006 Reply 6 11/05/2017 09:59 60 6,59 12,39
2123746-007 Reply 7 11/05/2017 10:59 60 6,62 12,42
2123746-008 Reply 8 11/05/2017 17:59 60 6,64 12,93
2123746-009 Reply 9 11/05/2017 18:59 60 13,75 12,41
2123746-010 Reply 10 11/05/2017 19:59 60 12,71 12,33
2123746-011 Reply 11 17/05/2017 12:59 60 93,24 13,38
2123746-012 Reply 12 17/05/2017 14:59 60 30,74 12,71
2123746-013 Reply 13 17/05/2017 15:59 60 17,54 12,51
2123746-014 Reply 14 17/05/2017 16:59 60 17,33 12,51
2123746-015 Reply 15 17/05/2017 17:59 60 17,85 12,52

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which QAL2 (NOx) is

performed.

(2) The Nitric Oxide (NOx) value is not corrected for the reference oxygen, is normalized by temperature and pressure
and is expressed on a dry basis.
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Determination of Carbon Monoxide (CO) - Sampling and analysis Data

. Sampling Carbon
I.D. Sample Reply Date and time o.f Start of duration Monoxide Ongen (?12)) )
the Sampling [min] (CO) - [mg/Nm3] [%vol]
2123746-001 Reply 1 10/05/2017 13:59 60 2,67 12,01
2123746-002 Reply 2 10/05/2017 14:59 60 2,81 12,00
2123746-003 Reply 3 10/05/2017 15:59 60 2,89 12,07
2123746-004 Reply 4 10/05/2017 18:59 60 3,30 12,23
2123746-005 Reply 5 10/05/2017 19:59 60 3,21 12,31
2123746-006 Reply 6 11/05/2017 11:59 60 1,68 12,33
2123746-007 Reply 7 11/05/2017 12:59 60 1,67 12,33
2123746-008 Reply 8 11/05/2017 13:59 60 1,55 12,34
2123746-009 Reply 9 11/05/2017 14:59 60 1,72 12,36
2123746-010 Reply 10 11/05/2017 15:59 60 1,56 13,02
2123746-011 Reply 11 17/05/2017 13:59 60 2,42 12,46
2123746-012 Reply 12 17/05/2017 14:59 60 2,28 12,71
2123746-013 Reply 13 17/05/2017 15:59 60 2,44 12,51
2123746-014 Reply 14 17/05/2017 16:59 60 2,37 12,51
2123746-015 Reply 15 17/05/2017 17:59 60 2,30 12,52

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which QAL2 (CO) is

performed.

(2) The carbon monoxide (CO) value is not corrected for the reference oxygen, is normalized by temperature and
pressure and is expressed on a dry basis.

Determination of Sulfur Dioxide (SO,) - Sampling and analysis Data

Date and time of Start Samp!ing Sulfur Dioxide (SO,) - Oxygen (0,) -
1.D. Sample Reply of the Sampling dura.tlon [mg/Nm3(] 2) [}’Logvol]( (12,)
[min]
2123746-001 Reply 1 10/05/2017 13:59 60 <1 12,01
2123746-002 Reply 2 10/05/2017 14:59 60 <1 12,00
2123746-003 Reply 3 10/05/2017 15:59 60 <1 12,07
2123746-004 Reply 4 10/05/2017 18:59 60 <1 12,23
2123746-005 Reply 5 10/05/2017 19:59 60 <1 12,31
2123746-006 Reply 6 11/05/2017 09:59 60 <1 12,39
2123746-007 Reply 7 11/05/2017 10:59 60 <1 12,42
2123746-008 Reply 8 11/05/2017 17:59 60 <1 12,93
2123746-009 Reply 9 11/05/2017 18:59 60 <1 12,41
2123746-010 Reply 10 11/05/2017 19:59 60 <1 12,33
2123746-011 Reply 11 17/05/2017 12:59 60 <1 13,38
2123746-012 Reply 12 17/05/2017 14:59 60 <1 12,71
2123746-013 Reply 13 17/05/2017 15:59 60 <1 12,51
2123746-014 Reply 14 17/05/2017 16:59 60 <1 12,51
2123746-015 Reply 15 17/05/2017 17:59 60 <1 12,52

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which QAL2 (SO,) is

performed.

(2) The sulfur dioxide (SO,) value is not corrected for the reference oxygen, is normalized by temperature and
pressure and is expressed on a dry basis.
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Determination of Oxygen (O;) - Sampling and analysis Data 3
Date and time of Start of Sampling w
I.D. Sample Reply . duration Oxygen (0,) - [%vol]
the Sampling .
[min]
2123746-001 Reply 1 10/05/2017 13:59 60 12,01
2123746-002 Reply 2 10/05/2017 14:59 60 12,00
2123746-003 Reply 3 10/05/2017 15:59 60 12,07
2123746-004 Reply 4 10/05/2017 18:59 60 12,23
2123746-005 Reply 5 10/05/2017 19:59 60 12,31
2123746-006 Reply 6 11/05/2017 09:59 60 12,39
2123746-007 Reply 7 11/05/2017 10:59 60 12,42
2123746-008 Reply 8 11/05/2017 17:59 60 12,93
2123746-009 Reply 9 11/05/2017 18:59 60 12,41
2123746-010 Reply 10 11/05/2017 19:59 60 12,33
2123746-011 Reply 11 17/05/2017 12:59 60 13,38
2123746-012 Reply 12 17/05/2017 14:59 60 12,71
2123746-013 Reply 13 17/05/2017 15:59 60 12,51
2123746-014 Reply 14 17/05/2017 16:59 60 12,51
2123746-015 Reply 15 17/05/2017 17:59 60 12,52
Notes:
(1) The Oxygen value reported refers to the values used to construct the QAL2 calibration function.
Deterination of Carbon Dioxide (CO;) - Sampling and analysis Data 4
Date and time of Start of Sampling o)
I.D. Sample Reply . duration Carbon Dioxide (CO,) - [%vol]
the Sampling .
[min]
2123746-001 Reply 1 10/05/2017 13:59 60 12,01
2123746-002 Reply 2 10/05/2017 14:59 60 12,01
2123746-003 Reply 3 10/05/2017 15:59 60 12,01
2123746-004 Reply 4 10/05/2017 18:59 60 12,01
2123746-005 Reply 5 10/05/2017 19:59 60 12,01
2123746-006 Reply 6 11/05/2017 09:59 60 12,01
2123746-007 Reply 7 11/05/2017 10:59 60 12,01
2123746-008 Reply 8 11/05/2017 17:59 60 12,01
2123746-009 Reply 9 11/05/2017 18:59 60 12,01
2123746-010 Reply 10 11/05/2017 19:59 60 12,01
2123746-011 Reply 11 17/05/2017 12:59 60 12,01
2123746-012 Reply 12 17/05/2017 14:59 60 12,01
2123746-013 Reply 13 17/05/2017 15:59 60 12,01
2123746-014 Reply 14 17/05/2017 16:59 60 12,01
2123746-015 Reply 15 17/05/2017 17:59 60 12,01

Notes:
(1) The value of Carbon Dioxide reported refers to the values used to construct the QAL2 calibration function.
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13.4 AMMONIA REPORT
Sampling and Analysis Report - Ammonia
Ammonia | EPA CTM 027:1997
Auxiliary Parameter
Velocity and Flow UNI EN ISO 16911-1:2013 Annex A
Oxygen (0,) UNI EN 14789:2006
Temperature UNIEN ISO 16911-1:2013 Annex A
Pressure UNIEN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Isokinetic Sampler DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 91126 k =0,8304; Type Pitot (S)
Sampling material
Filter Material Glass Fiber Filter Absorption solution H,SO,-0,1 N
Filtration Temperature Stack Temperature Conditioning Temperature [° C] 180

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

Date and time of | Sampling Sampling | Impinger | Impinger Concentration
I.D. Sample Reply Start of the duration Volume G1 G2 3
Sampling [min] [Nm3] @ [mg] [mg] [mg/Nm’]

Method Blank 10/05/2017 / / 0,000 0,000 /
2123746-001 | Reply 1 | 10/05/2017 13:59 60 0,753 0,000 0,000 0,00
2123746-002 | Reply 2 | 10/05/2017 14:59 60 0,690 0,450 0,080 0,77
2123746-003 | Reply 3 | 10/05/2017 15:59 60 1,287 0,230 0,120 0,27
2123746-004 | Reply 4 | 10/05/2017 17:59 60 0,972 0,200 0,100 0,31
2123746-005 | Reply 5 | 10/05/2017 18:59 60 0,991 0,130 0,110 0,24

Method Blank 11/05/2017 / / 0,000 0,000 /
2123746-006 | Reply 6 | 11/05/2017 09:59 60 1,168 0,060 0,000 0,05
2123746-007 | Reply 7 | 11/05/2017 10:59 60 1,148 0,000 0,000 0,00
2123746-008 | Reply 8 | 11/05/2017 11:59 60 1,226 0,000 0,000 0,00
2123746-009 | Reply9 | 11/05/2017 12:59 60 1,209 0,120 0,000 0,10
2123746-010 |Reply 10 | 11/05/2017 13:59 60 1,156 0,000 0,000 0,00

Method Blank 17/05/2017 / / 0,000 0,000 /
2123746-011 |Reply 11 | 17/05/2017 14:59 60 0,997 0,170 0,000 0,17
2123746-012 |Reply 12 | 17/05/2017 15:59 60 0,869 0,200 0,000 0,23
2123746-013 |Reply 13 | 17/05/2017 16:59 60 0,995 0,110 0,000 0,11
2123746-014 |Reply 14 | 17/05/2017 17:59 60 0,955 0,060 0,000 0,06
2123746-015 |Reply 15| 17/05/2017 18:59 60 0,998 0,110 0,000 0,11

@ Eor Blanks of the method is considered a volume of 1 m>
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Chimica e
S,

Applicata SN,
S/~
. \_/ -
Depurazione IIaC=NRA ACCREDIA g
P — LENTE [TALANO DI ACCREDITAMENTO
Acque s.n.c. 2/1/\//\\\0\;@
di Filippo Giglio & C il LAB Ne 0
Parameter co Emission Point 6C
0, rif % 15 SRM AMS Calculations
N. Test DATE/TIME Y; Yi-Ym 0, Yis X; 0, xi-xm | (xi-xm)> | (xi-xm)*(Yi-Ym) % is Di = VisVis D-d (D-d)?
1 10/5/17 13:59 2,67 -5,04 12,01 1,78 4,43 11,24 -5,25 27,60 26,50 2,50 1,54 0,24 0,15 0,02
2 10/5/17 14:59 2,81 -4,90 12,00 1,88 4,49 11,13 -5,19 26,97 25,43 2,56 1,55 0,32 0,22 0,05
3 10/5/17 15:59 2,89 -4,82 12,07 1,94 4,49 11,11 -5,19 26,94 25,01 2,56 1,55 0,39 0,29 0,08
4 10/5/17 18:59 3,30 -4,41 12,23 2,26 4,55 11,16 -5,14 26,38 22,64 2,61 1,59 0,66 0,57 0,32
5 10/5/17 19:59 3,21 -4,50 12,31 2,22 4,37 11,24 -5,32 28,30 23,91 2,43 1,49 0,72 0,63 0,39
6 11/5/17 11:59 1,68 -6,03 12,33 1,16 4,28 11,16 -5,41 29,26 32,61 2,34 1,43 -0,27 -0,36 0,13
7 11/5/17 12:59 1,67 -6,04 12,33 1,15 4,28 11,14 -5,40 29,21 32,64 2,35 1,43 -0,27 -0,37 0,14
8 11/5/17 13:59 1,55 -6,15 12,34 1,08 4,30 11,15 -5,38 28,99 33,14 2,37 1,44 -0,37 -0,46 0,21
9 11/5/17 14:59 1,72 -5,99 12,36 1,19 4,33 11,15 -5,35 28,62 32,05 2,40 1,46 -0,27 -0,37 0,14
10 11/5/17 15:59 1,56 -6,14 13,02 1,18 4,34 11,16 -5,35 28,59 32,85 2,41 1,47 -0,29 -0,39 0,15
11 17/5/17 13:59 2,42 -5,29 12,46 1,70 4,48 11,51 -5,21 27,12 27,57 2,54 1,61 0,09 -0,01 0,00
12 17/5/17 14:59 2,28 -5,43 12,71 1,65 4,29 11,75 -5,40 29,11 29,30 2,36 1,53 0,12 0,02 0,00
13 17/5/17 15:59 2,44 -5,27 12,51 1,72 4,40 11,63 -5,28 27,88 27,82 2,47 1,58 0,14 0,05 0,00
14 17/5/17 16:59 2,37 -5,34 12,51 1,68 4,35 11,60 -5,34 28,51 28,49 2,41 1,54 0,14 0,04 0,00
15 17/5/17 17:59 2,30 -5,41 12,52 1,62 4,36 11,39 -5,32 28,30 28,80 2,43 1,52 0,11 0,01 0,00
16 zero 0,00 -7,71 15,00 0,00 0,10 15,00 -9,58 91,87 73,89 -1,80 | -1,80
17 span 96,18 88,47 15,00 96,18 98,80 15,00 89,12 7941,50 7884,10 96,10 | 96,10
Average 0,10
Sum 8455,15 8386,75 1,64
Emission Limit Value - ELV [mg/Nm3 rif O,] 110 Yaverage 7,71 x average | 9,68 z / Procedure for the detz:’;:g:tlon of the calibration
15% ELV [mg/Nm3 rif O,] 16,5 m 0,992 i -1,898 r 0,99956 Method C Calibration Function
Ys Max-Ys min 1,18 ys, max 1,61 Calibration Range 0 - 22 [mg/Nm3 rif 02]
Test of Variability Y= 0'992)( -1,897
- — - -
Maximum perr_n|55|ble_ uncertainty (95% 10 Test value for variability (ky) 0,9761 o0kv 5,478 Result of Variability Test (sp<ooky)
confidence interval)
Standard Deviation of the difference - Experimental s
Di- (So) 0,342647 Standard Deviation (o) 5,61 Confidence interval [%] 0,61 Positive
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Chimica

Applicata
Depurazione

Acque s.n.c.

di Filippo Giglio & C

ACCREDIA 'S

LENTE ITALIANO DI ACCREDITAMENTO!

LAB N® 0438

SRM mg/Nm?3

118,00

98,00

78,00

58,00

38,00

18,00

Calibration function QAL2- Carbon monoxide (CO)

¢QAL2 B AMS-SRM

y=0,9919x - 1,8976
R?Z=1

-2,00

20 40 60 80 100
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Chimica e
S,

Applicata SN,
SN
. v -
Depurazione IIaC=NRA ACCREDIA g
P — LENTE [TALANO DI ACCREDITAMENTO
Ac_qt_n.e s.n.c._ _ 2/1/\//\\\0\;@
di Filippo Giglio & C il
Parameter NO Emission Point 6C
02rif % 15 SRM AMS Calculations
. . R 2 R . N N N 2
N. Test DATE/TIME Y; Yi-Ym 0, Yis Xi 0, xi-xm | (xi-xm)~ | (xi-xm)*(Yi-Ym) | ¥, Vis Di=VisVis| Di-d | (Di-d)
1 10/5/17 13:59 16,69 -3,00 12,01 11,15 19,40 11,24 -8,90 79,27 26,69 12,52 7,70 3,45 2,05 4,22
2 10/5/17 14:59 17,37 -2,32 12,00 11,58 20,49 11,13 -7,82 61,11 18,15 13,40 8,14 3,44 2,05 4,19
3 10/5/17 15:59 16,70 -2,99 12,07 11,22 19,55 11,11 -8,75 76,63 26,17 12,65 7,67 3,55 2,15 4,64
4 10/5/17 18:59 11,98 -7,71 12,23 8,19 19,10 11,16 -9,21 84,82 71,05 12,28 7,49 0,70 -0,69 0,48
5 10/5/17 19:59 9,61 -10,08 12,31 6,63 17,26 11,24 -11,05 122,12 111,37 10,80 6,63 0,00 -1,39 1,94
6 11/5/17 9:59 6,59 -13,10 12,39 4,59 12,61 11,13 -15,70 246,43 205,71 7,06 4,29 0,30 -1,09 1,19
7 11/5/17 10:59 6,62 -13,07 12,42 4,63 12,36 11,15 -15,95 254,43 208,55 6,85 4,17 0,46 -0,94 0,88
8 11/5/17 17:59 6,64 -13,05 12,93 4,94 11,99 11,53 -16,32 266,35 213,01 6,55 4,15 0,78 -0,61 0,38
9 11/5/17 18:59 13,75 -5,94 12,41 9,60 22,14 11,17 -6,16 37,99 36,59 14,73 8,99 0,61 -0,78 0,61
10 11/5/17 19:59 12,71 -6,98 12,33 8,80 20,07 11,06 -8,23 67,76 57,43 13,07 7,88 0,92 -0,48 0,23
11 17/5/17 12:59 93,24 73,55 13,38 73,44 118,10 12,70 89,79 8062,97 6604,22 91,97 66,48 6,95 5,56 30,90
12 17/5/17 14:59 30,74 11,05 12,71 22,25 45,01 11,75 16,70 279,03 184,56 33,14 21,49 0,75 -0,64 0,41
13 17/5/17 15:59 17,54 2,15 12,51 12,40 28,11 11,63 -0,20 0,04 0,42 19,53 12,51 -0,11 -1,51 2,27
14 17/5/17 16:59 17,33 -2,36 12,51 12,25 28,65 11,60 0,34 0,12 -0,81 19,97 12,75 -0,50 -1,89 3,58
15 17/5/17 17:59 17,85 -1,84 12,52 12,63 29,76 11,39 1,45 2,11 -2,68 20,86 13,02 -0,40 -1,79 3,20
Average 1,39
Sum 9641,2 7760,4 59,11
Emission Limit Value - ELV [mg/Nm3 rif O,] 55 Yaverage 19,69 x average | 28,31 z /! Procedure for the det:::::::tlon of the calibration
15% ELV [mg/Nm3 rif O,] 8,25 m 0,805 i -3,093 r 0,994 Method A Calibration Function
Ys Max-Ys min 68,85 ys, max 66,48 Calibration Range | 0-73,13 [mg/Nm3 rif 02]
Test of Variability Y= 0,805)( _3,093
- — - -
Maximum permissible uncertainty (9% 20 Test value for variability (k,) | 0,9761 60kv 5,478 Result of Variability Test (so<ok.)
confidence interval)
Standard Deviation of the difference 2,054703 Standard Deviation (a5 5,61 Expenmental Confidence 7,32 Positive
Di - (So) interval [%]
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Chimica o
Applicata ",
Depurazione % ACCREDIA x
Acque s.n.c. % 3 VENTE TALIANG DI ACCREDTAMENTO

di Filippo Giglio & C

LAB N® 0438

Calibration function QAL2- NO
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Chimica

S,

Applicata S,
Depurazione iﬁ//mﬁ
Acque s.n.c. 3///\//:\?\: AL Y
di Filippo Giglio & C il
14.3 OXYGEN - QAL2
Parameter 0, Emission Point 6C
02rif % 15 SRM AMS Calculations
N. Test DATE/TIME Y; Yi-Ym 0, Yo | x 0, xi-xm | (xi-xm)® | (xi-xm)*(Yi-Ym) | ¥; Di=vVis¥is| D-d | (D-d)
1 10/5/17 13:59 12,01 -0,43 11,24 -0,16 0,03 0,07 12,27 -0,26 -0,26 0,07
2 10/5/17 14:59 12,00 -0,45 11,13 -0,27 0,07 0,12 12,15 -0,15 -0,15 0,02
3 10/5/17 15:59 12,07 -0,38 11,11 -0,29 0,09 0,11 12,13 -0,06 -0,06 0,00
4 10/5/17 18:59 12,23 -0,22 11,16 -0,24 0,06 0,05 12,19 0,04 0,04 0,00
5 10/5/17 19:59 12,31 -0,14 11,24 -0,16 0,03 0,02 12,27 0,04 0,04 0,00
6 11/5/17 9:59 12,39 -0,06 11,13 -0,27 0,07 0,02 12,15 0,24 0,24 0,06
7 11/5/17 10:59 12,42 -0,03 11,15 -0,25 0,06 0,01 12,17 0,25 0,25 0,06
8 11/5/17 17:59 12,93 0,48 11,53 0,14 0,02 0,07 12,60 0,33 0,33 0,11
9 11/5/17 18:59 12,41 -0,04 11,17 -0,23 0,05 0,01 12,20 0,21 0,21 0,04
10 11/5/17 19:59 12,33 -0,12 11,06 -0,34 0,12 0,04 12,08 0,25 0,25 0,06
11 17/5/17 12:59 13,38 0,93 12,70 1,30 1,69 1,22 13,87 -0,49 -0,49 0,24
12 17/5/17 14:59 12,71 0,26 11,75 0,35 0,12 0,09 12,83 -0,12 -0,12 0,01
13 17/5/17 15:59 12,51 0,06 11,63 0,23 0,05 0,01 12,70 -0,19 -0,19 0,04
14 17/5/17 16:59 12,51 0,06 11,60 0,20 0,04 0,01 12,67 -0,16 -0,16 0,03
15 17/5/17 17:59 12,52 0,07 11,39 -0,01 0,00 0,00 12,44 0,08 0,08 0,01
Average 0,00
Sum 2,50 1,85 0,75
Emission Limit Value - ELV [mg/Nm3 rif O,] 21 Yaverage 12,45 x average | 11,40 z -0,01 Procedure for the det?;:'::::m" of the calibration
15% ELV [mg/Nm3 rif O,] 3,15 m 1,091 i 0,011 r 0,86913519 Method B Calibration Function
Ys Max-Ys min 1,38 §s, max 13,87 Calibration Range 0 - 15,26 [mg/Nm3 rif 02]
Test of Variability
Y=1,091X + 0,01
Maximum permissible uncertainty (9% 10 Test value for variability (k,) | 0,9761 a0kv 1,046 Result of Variability Test (sp<ok.)
confidence interval)
Standard De"igi“_o?ssf the difference | 4 )31904 Standard Deviation (o) 1,07 c;onﬁgé(ﬁfémrtf; ] 2,17 Positive
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Chimica

Applicata N 7y,

Depurazione % ACCREDIA K
=z = LENTE ITALIANO DI ACCREDITAMENTO -

Acque s.n.c. 2, 3

LAB N® 0438

di Filippo Giglio & C

Calibration Function QAL2- Oxygen (O,)
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Chimica

S,

Applicata SO,
Depurazione iﬁ//mﬁ
Acque s.n.c. 2/}//\//_53}3 Al e
di Filippo Giglio & C il
14.4 CARBON DIOXIDE — QAL2
Parameter CO, Emission Point 6C
02rif % 15 SRM AMS Calculations
N. Test DATE/TIME Y; Yi-Ym 0, Yo | x 0, xi-xm | (xi-xm)” | (xi-xm)*(Yi-Ym) | ¥; Di=Vis¥is| D-d | (D-d)
1 10/5/17 13:59 4,64 -0,01 4,54 0,10 0,01 0,00 4,75 -0,11 -0,11 0,01
2 10/5/17 14:59 4,64 -0,01 4,54 0,10 0,01 0,00 4,75 -0,12 -0,12 0,01
3 10/5/17 15:59 4,63 -0,02 4,54 0,09 0,01 0,00 4,75 -0,12 -0,12 0,01
4 10/5/17 18:59 4,59 -0,06 4,52 0,08 0,01 0,00 4,73 -0,14 -0,14 0,02
5 10/5/17 19:59 4,56 -0,08 4,36 -0,08 0,01 0,01 4,56 0,00 0,00 0,00
6 11/5/17 9:59 4,71 0,06 4,39 -0,05 0,00 0,00 4,60 0,11 0,11 0,01
7 11/5/17 10:59 4,68 0,03 4,41 -0,04 0,00 0,00 4,61 0,07 0,07 0,01
8 11/5/17 17:59 4,40 -0,25 4,16 -0,28 0,08 0,07 4,36 0,04 0,04 0,00
9 11/5/17 18:59 4,69 0,05 4,45 0,01 0,00 0,00 4,65 0,04 0,04 0,00
10 11/5/17 19:59 4,74 0,09 4,48 0,04 0,00 0,00 4,69 0,05 0,05 0,00
11 17/5/17 12:59 4,77 0,12 4,66 0,22 0,05 0,03 4,88 -0,11 -0,11 0,01
12 17/5/17 14:59 4,69 0,04 4,39 -0,06 0,00 0,00 4,59 0,10 0,10 0,01
13 17/5/17 15:59 4,66 0,01 4,39 -0,05 0,00 0,00 4,59 0,07 0,07 0,01
14 17/5/17 16:59 4,67 0,02 4,40 -0,04 0,00 0,00 4,60 0,06 0,06 0,00
15 17/5/17 17:59 4,66 0,01 4,40 -0,04 0,00 0,00 4,61 0,06 0,06 0,00
Average 0,00
Sum 0,18 0,09 0,12
Emission Limit Value - ELV [mg/Nm3 rif O;] 25 Yaverage 4,65 x average | 4,44 z -0,01 Procedure for the det(fel:rcr;:::tion of the calibration
15% ELV [mg/Nm3 rif O,] 3,75 m 1,044 i 0,010 r 0,64762436 Method B Calibration Function
Ys Max-Ys min 0,37 ys, max 4,88 Calibration Range 0-5,37 [mg/Nm3 rif 02]
Test of Variability
Y=1,044X+0,01
Maximum permissible uncertainty (9% 10 Test value for variability (k,) | 0,9761 Okv 1,245 Result of Variability Test (sp<ogky)
confidence interval)
Standard De"iglﬁ_"?ssf the difference 0,09133 Standard Deviation (o) 1,28 Conﬁggr’fg?xg;j‘; ] 0,72 Positive
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Chimica

Applicata
Depurazione

Acque s.n.c.

di Filippo Giglio & C

ACCREDIA 'S

LENTE ITALIANO DI ACCREDITAMENTO!

LAB N® 0438
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Chimica

S,

Applicata S 7
Depurazione iﬁ//mﬁ
Acque s.n.c. %@/\//_fi\}:\g Al e
di Filippo Giglio & C il
14.5 DUST-QAL2
Parameter Dust Emission Point 6C
0, rif. % 15 SRM AMS Calculations
N.Test | DATE/TIME | n. | o | 1ra |eteal | vl | vivm | e L0 | ey | TECH | Pipal | uta | xiom | oy | G B B s P00 | G
1 10/05/2017 13:59 0,92 12,01 165,40 | 101,19 8,28 0,28 1,08 0,51 11,24 | 165,52 | 992,25 9,99 -0,62 0,38 -0,17 0,29 0,32 0,75 0,68 0,46
2 10/05/2017 14:59 0,74 12,00 | 164,40 | 101,05 9,21 0,10 0,87 0,53 11,13 165,32 | 992,12 10,03 -0,60 0,36 -0,06 0,30 0,33 0,54 0,47 0,22
3 10/05/2017 15:59 0,47 12,07 165,70 | 101,13 8,43 -0,17 0,56 0,56 11,11 165,14 | 991,97 | 10,05 -0,57 0,32 0,10 0,32 0,35 0,21 0,14 0,02
4 10/05/2017 17:59 0,60 12,16 | 165,60 | 100,86 | 10,92 -0,04 0,74 0,64 11,12 165,10 | 991,93 10,08 -0,49 0,24 0,02 0,36 0,40 0,33 0,26 0,07
5 10/05/2017 18:59 0,61 12,23 165,50 | 100,83 9,05 -0,03 0,74 0,60 11,16 165,19 | 991,87 | 10,08 -0,53 0,28 0,02 0,34 0,38 0,36 0,29 0,08
6 11/05/2017 09:59 0,37 12,39 163,10 | 100,63 9,97 -0,27 0,46 0,79 11,13 162,89 | 991,47 9,64 -0,34 0,12 0,09 0,45 0,49 -0,03 -0,10 0,01
7 11/05/2017 10:59 0,46 12,42 163,10 | 100,81 10,24 -0,18 0,57 0,76 11,15 162,79 | 991,61 9,62 -0,37 0,14 0,07 0,43 0,47 0,10 0,03 0,00
8 11/05/2017 11:59 0,44 12,33 161,80 | 100,83 8,10 -0,20 0,53 0,69 11,16 161,67 | 991,66 9,66 -0,44 0,19 0,09 0,39 0,43 0,10 0,03 0,00
9 11/05/2017 12:59 1,36 12,33 163,10 | 100,86 9,62 0,72 1,67 6,30 11,14 | 162,75 | 991,67 9,67 5,17 26,73 3,71 3,58 3,93 -2,26 -2,33 5,45
10 11/05/2017 13:59 0,45 12,34 | 162,70 | 100,70 | 10,50 -0,19 0,56 0,56 11,15 162,84 | 991,61 9,74 -0,57 0,32 0,11 0,32 0,35 0,21 0,14 0,02
11 17/05/2017 14:59 0,72 12,71 161,30 | 101,68 | 10,85 0,08 0,92 2,48 11,75 160,17 | 993,05 8,86 1,35 1,82 0,10 1,41 1,62 -0,70 -0,77 0,59
12 17/05/2017 15:59 0,97 12,51 164,20 | 101,53 8,70 0,33 1,20 0,67 11,63 158,88 | 993,03 9,43 -0,46 0,21 -0,15 0,38 0,43 0,77 0,70 0,49
13 17/05/2017 16:59 0,35 12,51 160,80 | 101,53 7,29 -0,30 0,42 0,66 11,60 158,35 | 992,95 9,39 -0,47 0,22 0,14 0,38 0,43 -0,01 -0,08 0,01
14 17/05/2017 17:59 0,52 12,52 159,40 | 101,54 8,36 -0,12 0,63 0,61 11,39 159,80 | 992,88 9,46 -0,52 0,27 0,06 0,34 0,38 0,25 0,18 0,03
15 17/05/2017 18:59 0,66 12,56 | 159,60 | 101,45 8,38 0,02 0,82 0,59 11,42 160,71 | 992,88 9,62 -0,54 0,29 -0,01 0,33 0,38 0,44 0,37 0,14
Average 0,07
Sum 31,91 4,11 7,59
Emission Limit V_alue - ELV 5 Yaverage 0,64 X 1,13 7 / Procedure for the determ!nation of the calibration Calibration Function
[mg/Nm3 rif O,] average fuction
15% ELV [mg/Nm3 rif O,] 0,75 m 0,57 i 0,000 r 0,72 Method B
Ys Max-Ys min 1,25 ys, max 3,93 Calibration Range 0- 4,33 [mg/Nm3 rif 02] Y— 0 568X + 0
Test of Variability =Y
Max;g";;:’c‘;i:zi:;gein”tZ:zri”ty 30 Test value for variability (k) 0,9761 o0kv 0,747 Result °(fsn\;iroii3i"ty Test
Standard DeviaDt.ic»)?So;the difference 0,736 Standard Deviation (og) 0,77 Experimental C;)D/nfidence interval 28,87 —— Note: MethO(.j B was used tC.) pro'cess the 'results in
i~ (So 6] order to obtain a proper calibration function.
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Calibration fuction QAL2- Dust

3,5

N
[

SRM [mg/m?3]

1,5 ¢ QAL2 B SME-SRM
[ |
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15 ANNEX 5 - IAR REPORT
15.1 WATER VAPOUR - IAR
Parameter Water Vapour
o o Absolute
N. Test DATE/TIME SRM [%] | AMS [%] Differences (X;)
1 10/5/17 13:59 8,3 10,0 2
2 10/5/17 14:59 9,2 10,0 1
3 10/5/17 15:59 8,4 10,1 2
4 10/5/17 17:59 10,9 10,1 1
5 10/5/17 18:59 9 10 1
Average 9,2 10,0 1,2
t student 0,95 (N-1) 2,78
Standard Deviation (Sp) 0,43
Confidence Interval (I¢) 0,53
I.LA.R 81,1
15.2 TEMPERATURE - IAR
Parameter Temperature
Absolute
N. Test DATE/TIME | SRM [°C] | AMS [°C] | pifferences
(X:)
1 10/5/17 13:59 165 166 0
2 10/5/17 14:59 164 165 1
3 10/5/17 15:59 166 165 1
4 10/5/17 17:59 166 165 1
5 10/5/17 18:59 166 165 0
Average 165 165 0,5
t student 0,95 (N-1) 2,78
Standard Deviation (Sp) 0,30
Confidence Interval (I¢) 0,37
I.LA.R 99,5
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15.3 PRESSURE - IAR
Parameter Pressure
SRM SME Absolute
N. Test DATE/TIME (hpa] | [hpa] | Differences
(Xi)
1 10/5/17 13:59| 1012 992 20
2 10/5/17 14:59| 1011 992 18
3 10/5/17 15:59| 1011 992 19
4 10/5/17 17:59| 1009 992 17
5 10/5/17 18:59| 1008 992 16
Average 1010 992 18
t student 0,95 (N-1) 2,78
Standard Deviation (Sp) 1,49
Confidence Interval (I¢) 1,84
.LA.R 98,0

15.4 FLow -I1AR

Parameter Flow
SRM AMS Absolute
N. Test DATE/TIME (Nm*/h] | [Nm/h] | Differences
(X))
1 11/5/17 9:59 142301 163071 20770
2 11/5/17 10:59 147627 162805 15179
3 11/5/17 11:59 147320 162865 15545
4 11/5/17 12:59 147277 162835 15558
5 11/5/17 13:59 147477 163212 15735
Average 146400,43 | 162957,66 16557
t student 0,95 (N-1) 2,78
Standard Deviation (Sp) 2363,57
Confidence Interval (l¢) 2934,76
LA.R 86,7
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for aut Lavironment Precisely Right.
on Product Conformity (QAL1)
Certificate No.: 0000032301
Certified AMS: PG-350E for NO,, SO, CO, CO; and O, ,
Manufacturer: HORIBA Europe GmbH
Julius-Kronenberg-Str. 9
42799 Leichlingen
£ __ Germany o, -
Test Institute: TUV Rheinland Energie und Umwelt GmbH
This is to certify that the AMS has been tested
and found to comply with:
EN 15267-1: 2009, EN 15267-2: 2009, EN 15267-3: 2007
and EN 14181: 2004
Certification is awarded in respect of the conditions stated in this certificate
(see also the following pages).
wiuve
& %
2 _ * EN15267-3 tested
S ‘é « QAL1 certified
Z TOVRneiniand S« TUV approved
’/6 "'";,S e Annual inspection
* 0000037
Publication in the German Federal Gazette  This certificate will expire on
(BAnz.) of 05 March 2013 04 March 2018
German Federal Environment Agency TUV Rheinland Energie und Umwelt GmbH
Dessau, 22 March 2013 Cologne, 21 March 2013
r | ) = & —
ped ¢, Bl £
i, A. Dr. Marcel Langner ppa. Dr. Peter Wilbring
[ www.umwelt-tuv.de / www.eco-tuv.com [ TOV Rheinland Energie und Umwelt GmbH
teu@umwelt-tuv.de Am Grauen Stein
Tel. +49 221 806-2756 51105 Cologne
Accreditation according to EN ISO/IEC 17025 and certified according to ISO 8001:2008.
qall de Info@qal1 de page1of10 |
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Bundes é ¥ - ®
Amt ® Certificate: TUVRheinland
For sur Eavicorment 0000032301 / 22 March 2013 Precisely Right.
‘ Test report: $§36/21217617/A of 05 October 2012
Initial certification: 05 March 2013
Expiry date: 04 March 2018
Publication: BAnz AT 05 March 2013 B10, chapter |, No. 5.2
Approved application

The tested AMS is suitable for use at combustion plants according to EC Directive 2001/80/EC, at
waste incineration plants according to EC directive 2000/76/EC and other plants requiring official
approval. The measured ranges have been selected considering the wide application range of the
AMS.

The suitability of the AMS for this application was assessed on the basis of a laboratory test and a
sevenmonth field test at a waste incineration plant.

The AMS is approved for an ambient temperature range of +5 °C to +40 °C.

Any potential user should ensure, in consultation with the manufacturer, that this AMS is suitable for
the instaliation at which it will be installed.

Basis of the certification
This certification is based on:

test report 936/21217617/A of 05 October 2012 of TUV Rheinland Energie und Umwelt GmbH
suitability announced by the German Federal Environment Agency (UBA) as the relevant body
the ongoeing surveillance of the product and the manufacturing process

publication in the German Federal Gazette: BAnz AT 05 March 2013 B10, chapter |, No. 5.2
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Amt ® Certificate: A TUVRheinland
Tor sur EAvirorment 0000032301 / 22 March 2013 Precisely Right.
AMS designation:
\ PG-350E for NO,, SO, CO, CO; and O,
Manufacturer:
Horiba Europe GmbH, Leichlingen
Field of application:
Measurement at plants requiring official approval as well as plants within the scope of
2000/76/EC (waste incineration directive) and 2001/30/EC (large combustion plants directive)
Measuring ranges during the suitability test:
Certification Supplementary e
Components ranges ranges Unit
NO, 0-205" 0-2050” mg/m®
SO, 0-143 0-1430 mg/im?®
CO 0-75 0-1250 mg/m?®
CO: 0-20 - Vol.-%
0z 0-25 0-10 Vol -%
"as NO,, this corresponds to apx 0 - 134 mgim® NO
% as NO,, this corresponds to apx. 0 - 1340 ma/m® NO
Software version:
P2000788001D / 1.11
Restrictions:
None
Notes:
1. The maintenance interval is four weeks.
2. The ceriification range for the component SO: is not suited to meniter the daily mean
value at plants pursuant to 2000/76/EC.
3. The internal dryer should be by-passed for the test gas flow inside the PG-350E.
4. For measuring SO, the PD-100 permeation dryer manufactured by Horiba should be
used.
Tgst report:
TUV Rheinland Energie und Umwelt GmbH, Kdin
Report No.: 936/21217617/A dated 0S October 2012
—— T e —————————info@qatt-de page 30of 12
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Umwelt

Lunges s A TOVRheinland®

For sur Eavicorment 0000032201 / 22 March 2013 Precisely Right.

Certified product

This certificate applies tc automated measurement systems conforming to the following description:

The PG-350E measuring system is a multi-channel gas analyser which uses different measuring
principles according to the specific measured component The following table lists the different

measuring principles:
M wed component Measuring principle
NOy Chemiluminescence
CO, SO: COz Non-dispersive Infrared
absorption (NDIR)
O, Paramagnetism

The HORIBA PG-350E measuring system is compriged of the main parts described below:

Sampling

Sampling probe: M&C Type PSP 4000-H/C

Heated sample gas filter Type SP-2K ceramic material, pore size 2pm

Sampling hose: MEC Type PSP-W 4M 4/6 {length for performance testing apx. S m)
(max. 120 °C)

Analyser

Horiba: PG-350E

Sample gas dryer

Horiba permeation dryer, type PD-100 with 100 permeation tubes
or
MEC Analysentechnik condensing dryer, type PSS-5

The measuring system may be operated with the PD-100 permeation dryer manufactured by Horiba or
with the PSS-5 condensing dryer manufactured by M&C Analysentechnik.

Sample gas is led to the measuring system via a heated probe. The probe is equipped with an internal
filter made of ceramic material with a pore size of 2pm. The sample gas is transported via a heated
PTFE-line to a sample dryer before continuing via an unheated PTFE-line to the analyser. The pump
is situated behind the measuring cell.

Integrating several measuring cells, the AMS performs simultanecus measurement of muitiple
components. The sample gas continucusly flows through the respective measuring cell of the AMS.

S — 1L — ~ — —info@ga‘toe page 4 of 10

DR. 21.25 Rev.0
Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

57




Chimica

) R
Applicata \\“\l\_//’ s,
p ST
Depurazione =
Acque s.n.c. im//_,? :E A;CZCREPIA sy
N

ot

di Filippo Giglio & C

N

F e oo
KIART

LAB N® 0439

Umwelt

Elrjnqtde@g Certificate: A TUVRheinland®
For eur Envirorment 0000032301 / 22 March 2013 Precisely Right.
General notes

This certificate is based upen the equipment tested. The manufaciurer is responsible for ensuring that
cn-going production complies with the requirements of the EN 15267. The manufacturer is reguired fo
maintain an approved quality management system contrelling the manufacture of the certified product.
Both the product and the quality management systems shall be subject to regular surveiliance.

If a product of the current production does not conform to the certified product, TUV Rheinland
Energie und Umwelt GmbH must be notified at the address given on page 1.

A certification mark with an 1D-Number that is specific to the certified product is presented on page 1

of this cerificate. This can be applied to the product or used in publicity material for the certified
product.

This document as well as the cerification mark remains property of TUV Rheinland Energie und
Umwelt GmbH. With revocation of the publication the cerfificate loses its validity. After the expiration of
the certificate and on reguests of the TUV Rheinland Energie und Umwelt GmbH this document shall
be returned and the certificate mark must not be employed anymore.

The relevant version of this ceriificate and its expiration is also accessible on the intemet: qal1.de.

Ceriification of PG-350E for NO, SO,, CO, CO: and O: is based on the documenis listed below and
the regular, continuous monitoring of the Quality Management System of the manufacturer:

Initial certification according to EN 15267:
Certificate No. 0000032301: 22 March 2013
Expiry date of the certificate: 04 March 2018

Test report: 936/21217617/A dated 05 October 2012
TUV Rheinland Energie und Umweit GmbH, Cologne

Publication: BAnz AT 05 March 2013 810, chapter [, No. 5.2
Announcement by UBA from 12 February 2013

galtde ———info@qaitde page 5of 10
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Certificate:

A TUVRheinland®

0000032301 / 22 March 2013

Calculation of overall uncertainty according to EN 14181 and EN 15267-3

Measuring system
NManufacturer

Name of measuring system
Serial number of the candidates
Measuring principe

Test report
Test ‘aboratory
Date of report

Measured component
Cerificaton range

Evaluation of the cross sensitivity (CS)
(system vath largest CS)

Sum of poste CS at zer0 pont

Sum of nzgative CS at zero pont

Sum of posive CS at reference point

Sum of negative CS at reference point
NMavimum sum of cross sensitivbes
Uncertainty of cross sensiduity

Calculation of the combined standard uncertainty
Tested parameter
Standard deviation from pared measurements under field conditions *
Lack of fit
Zero drift from field test
Span arift from field test
Influence of ambient temperature at span
Influence of supply woltage
Cross sensitivity (interference)
Influence of sample gas flow
Uncertainty of reference material at 70% of certfication range
Conerter efficiency for AMS measuring NOx
' Thelarger vaue s usea
“Repeatabity standard ceviation 3l span” or
"Standard deviaion Yom parsd MEeasUeMEnts under Sekd condtons”

Combined standard uncertainty (u.)
Toial expanded uncenainty

Relative total expanded uncertainty
Requirement of 2000/76/EC and 2001/80/EC
Requirement of EN 15267-3

qattde——

Horiba Europe GmbH
PG-250E

VCADFKBE / XL7TLTULY
Chemiluminescence

A1217817/A
TUV Rheinland
2012-10-08

NO, as NO
0 - 124 mgin?

0,24 mgm’
0,00 mgm®
0,00 mgm®
-0,70 mg/m?
0,34 mgm?
0487 mg/m?

mg/n?
mg/n?®
mg/n?
mg/n?®
mg/m?
mg/n?®
mg/n?
mg/n?

2,035
1,332
0.306

mg'm?®

U in % of the ELV 131 mgim®
U in % of the ELV 131 mg/m’
Uin % of e ELV 131 mgin?

Precisely Right.

0,797
0,336
0,082
4,141
1,774
0,094
0,238
0,013
1,173
10,563

(mg/n?®)*
(mg/m?)*
(mg/n?)*
(mg/n?®)*
(mg/n?®)*
(mg/n?)*
(mg/m?®)*
(mgln?)*
(mg/m’)*
{mg/n?)*

mg/m?

mg/m*

66
20.0
15.0
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Amt ® Certificate: TUVRheinland
[ For sur Eavicorment 0000032301 / 22 March 2013 Precisely Right.
Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Measuring system
Manufacturer Horiba Eurcpe GmbH
Name of measurng system PG-250E
Serial number of the candidates VCADFKBE / XL7LTUL1
[ Measuring princple NDIR
|
Test report 21217617/A
Test laboratory TOV Rheinand
Date of report 2012-10-08
Measured component S0;
Certfication range 0 - 143 mgm*
Evaluation of the cross sensitivity (CS)
(system with largest CS)
Sum of positwe CS at zero point 054 mgm*
Sum of negative CS at zero pont 082 mgm*
Sum of postve CS at refersnce point 070 mgm®
Sum of negative CS at reference pont -260 mgm*
Maxxmum sum of cross sensitivities -260 mgm®
Uncertanty of cross sensitwity -1.503 mg'm?
Calculation of the combined standard uncertainty
Tested parameter u
Standard dewiation from paired measurements under field condtions * Uy mgim* 1.672 (mp/m’j*
Lack of fit Uy mg'm* 0.334 (mg/m’y*
Zaro drift from field test Uey mgim? 3861 (mg/m?)*
Span drit from field test u, -2.171 mgm* 4713 (mg'm’f*
Influence of ambient temperature 3t span U, 1.752 mgm* 3.070 (mg'm’f
Influence of supply votage u, 0.720 mg'm* 0.624 (mg'm*f
Cross sensitivity (interfersnce) u mg'm* 2258 (mg'm’f*
Irfluence of sample gas fiow u, mgm? 0.067 (mg'm*f®
Uncentanty of reference matena at 70% of certifcation range Uy, mg'm* 1336 (mg'm*f*
* Thelarger value 5 used |
“Repeatabiity standard geviation at span” or
“Standard deviation from palred measuraments unger f2ld conaltions”
Combined standard uncertainty (u.) U, - \-'Z(um,. ¥ 423 mgm*
Total expanded uncertainty U=u k= 1y 198 830 mgm*
Relative total expanded uncertainty U in % of the ELV 60 mg/m® 13.8
Requirement of 2000/76/EC and 2001/80/EC U in % of the ELV 60 mgim’ 20.0
Requirement of EN 15267-3 Uin % of the ELV €0 mg/m* 15.0
[+ = L 1 R —info@qait-de page 7 of 10
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Calculation of overall uncertainty according to EN 14181 and EN 15267-2

Measuring system
Manufacturer Horiba Eurcpe GmbH
Name of measuring system PG-250E
Serial numter of the candidates VC4ADFKBA / XLTLTULY
Measuring prncple NDIR
Test report 21217617/A
Test laboratory TUV Rheinland
Date of report 2012-10-08
Measured component Cco
Centfication rangs 0 - 75 mgim®
Evaluation of the cross sensitivity (CS)
(system with ‘argest CS)
Sum of positwe CS at zero point 000 mgm*
Sum of negative CS at zero pont 000 mgm*
Sum of postve CS at reference point 050 mgm®
Sum of negative CS at reference pont 085 mgm®
Mszxmum sum of cross senstivities 085 mgm*
Uncertanty of cross sensitwity 0377 mgim*
Calculation of the combined standard uncertainty
Tested parameter Ty
Standard dewiation from paired measurements under field condtions *  Ug mgim® 0.356 (mg/m®)*
Lack of fit Uge mgim* 0.070 (mg/m’y
Zero drift from field test Ugy mgim* 0.706 (mg/m'y
Span drift from field test u,, -0675 mgm* 0456 (mg/m®y
Influence of ambient temperature 3t span U 0888 mgm® 0750 (mgim®y*
Influsnce of supply votage u, 0288 mgm® 0.082 (mg/m’y*
Cross sensitivity (interference) u mgim?* 0.142 (mgim®y*
Influznce of sample gas fiow u, mgim* 0.001 {mg/m'y®
Uncertanty of reference matenal at 70% of cerification range Uy, mgim?* 0.368 (mg/m®y*
' Thelarger value is used

“Repeatabiity standard dewviation at span” or

“Standard deviation from palred measuraments unger f2id conalions”
Combned standard uncertainty (u.) U = 3 (U, P 171 mgm*
Total expanded uncertainty U=u "k=u 106 335 mgm*
Relative total expanded uncertainty U in % of the ELV 50 mgim® 6.7
Requirement of 2000/76/EC and 2001/80/EC U in % of the ELV 50 mgim* 10.0
Requirement of EN 15287-3 Uin % of the ELV 50 mgim® 75
galtde e S = oDt page 8 of 10
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‘ Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Messuring system
Manufaciurer Horba Europe GmbH
Name of measuring system PG-350E
Serlal number of the canaklates VC4DFKBS / XLTLTUL1
Measuring principie NDIR
Teet report 2121761TIA
Test Iaboratory TOV Rheinland
Date of report 2012-10-08
Megsured componant CO;
Centification range 0 - 20 Voi-%
Evaluation of tha cross senaitivity (CS)
(system with largest CS)
Sum of positive CS at zero point 0.00 Voi-%
Sum of negative CS at zero point 0.00 Vol-%
Sum of postive CS at reference point 0.00 Voi-%
Sum of negative CS at reference point -0.11 Vol-%
Maximum sum of cross sansitivities -0.11 Voi-%
Uncertainty of cross sensiivity -0064 Voi-%
Calculation of the combined standard uncertainty
Testad parameter v
Standard deviation from palred measurements under fleld conaitions * up Vol-% 0.000 (Vol-%)
Lack of fit Uy Vol-% 0013 (Vol-%)
Zerc arif: trom f2ld test Usy Vol -% 0071 (Vol-%)*
Span drift from fleid test Uge 0238 Vol-% 0.057 (Vol-%)
Influence of amblent iemperature at span U 0.115 Vol-% 0013 (Vol-%)y
Infiuence of supply voRage u, 0.051 Vol-% 0.003 (Vol-%§
Cross sensitviy (Interferance) u Vol -% 0004 (Vol-%F
Influence of sampi2 gas flow u, Vol -% 0000 (Vol-%)
Uncerianty of reference material at 70% of certification range Uy Vol-% 0.026 (Vol-%)y
*  The arper value I3 used ©
“Repeatabilty standard deviation 3t span” or
“2tandarc ceviation from palred measurements uncer fieid conaitions™
Combined standara uncertainty (U <) T N T 043 Voi-%
Total expanded unceranty U=u."K= U,"1.96 0.85 Vol-%
Relative total expandad uncartainty U in % of tha range 20 Vol.-% 42
Requirsment of 2000/76/EC and 2001/80/EC U In % of tha range 20 Vol -% 10.0*
Reguirement of EN 15267-3 U in % of the range 20 Vol -% 75
** For this component no requirements in the EC-direciives 2001/80VEG und 2000/76/EG are glven.
The chosen value Is recommenced by the cenification boay.
qaltde ————info@uait-de"- page 8 of 10
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Acque s.n.c.  TALIANO TAMENTO
di Filippo Giglio & C ¥ R
“eliglalay
LAB N° 0435
Umwelt
Bundes Q ' : ®
| &
| Amt @ Certificate: TUVRheinland
i D et 0000032301 / 22 March 2013 Precisely Right.
Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Messuring systam
Manutacturer Horba Europe GmbH
Name of measuring system PG-350E
Serlal number of the canagidates VCA4DFKBS / XLTLTULY
Measuring principie Paramagnetism
Teet report 2121761TA
Test laboratory TOV Rnelnland
Date of raport 2012-10-08
Measured componant O;
Cenriification range 0 - 25 Voi-%
Evaluation of the cross senaitivity (CS)
(system with largest CS)
Sum of positive CS at zero point 000 Voi-%
Sum of negative CS at zero point 0.00 Vol-%
Sum of postive CS al referenca point 000 Voi-%
Sum of negative CS at reference point 0.00 Vol-%
Maximum sum of cross sensitivites 0.00 Voi-%
Uncertainty of cross sensitivity 0000 Voi-%
C of the t uncertalnty
Teetad parametar u
Standard deviation from palred measurements under fleid conaitions * Uy Vol-% 0004 (Vol-%)
Lackorfit U Voi-% 0000 (Vol-%)°
Zero drift from f2id test Usz Vol-% 0006 (Vol-%)
Span dret from fleid test U, 0092 Voi-% 0008 (Vol-%)
Influence of ambient tamperature at span U 0084 Voi-% 0007 (Vol-%)
Influence of suppiy voage u, 0018 Voi-% 0000 (Vol-%y
Cross sensitivily (Interference) u Voi-% 0000 ({(Vol-%)
Infiuence of sampie gas fow U, Vol -% 0000 (Vol-%)
Uncertainty of reference material 3t 70% of certfication range Us Vol -% 0041 (Vol-%)
*  The larper value Is used :
“Repeatabilty standard deviation at span” or
“3tandarc deviation from palred measurements uncer fleid concitions™
Combined standard uncartainty (u ¢) U =3 b ) 026 Vol-%
Total expanded uncerianty U=y, "k= u,"1.96 0.51 Vol-%
Relatlve total expanded uncartainty U In % of the range 25 Vol.-% 20
Requirsment of 2000/76/EC and 2001/80/EC U In % of tha range 25 Vol.-% 10.0**
Regquirement of EN 15267-3 Un % of the range 25 Voi-% 75
** For this component no requirements in the EC-directives 2001/8IVEG und 2000/75/EG are glven.
The chosen valug 1s recommenoed by the certification bady.
gaitde = infof@qatt.oe page 10of 10
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Applicata N e, .
D ' SN
epurazione M ACCREDIA "\
Acque s.n.c. = //"-\\ = LENTE ITALIANO DI ACCREDITAMENTO ! ~
di Filippo Giglio & C AN
O LAB N° 0435
Kalibrierlaboratorium der TetraTec Instruments GmbH ®
Calibration Laboratory of TefraTec Instruments GmbH re 'rﬂ 'ec
Instruments s
akkreditiert durch die / accredited by the .
. Fa=ssy
Deutsche Akkreditierungsstelle GmbH jaswst ([ DAKKS
als Kallbrierlaboratorium im / as calibration laboratory in the iy
Deutschen Kalibrierdienst DKD
06013
Dt~
Kalibrierschein Kalibrierzeichen L or
Calibration certificate Calfbration mark 2014-10
Gegenstand Gas Blender Dieser Kallbrierschein dokumentien die Rick-
Object fihrung auf nationale Mormale 2ur Darstellung
der Einheiten in Obarsinstimmung mit dem
Herstalier Be.T.A Strumentazione S.r.i Imermationalen Einhatiansystam (SI).
Manufaciurer Der DAKKS I8t Unlerzeichner der muitilataraian
Ubersinkommen der Eurcpean co-cperalion for
Typ BetaCAP30 RK Accreditation (EA) und der Intemational Labora-
Type tory Accreditstion Cooperation (ILAC) zur ge-
gensalligen Anerkennung der Kalibrisrscheine,
;mm'm' 300229 Fir die Einhaltung einer angemassanen Frist
evial number zur Wiederholung der Halibrierung ist der
Banutzar varantworilich.
This calibration cerlificale docurneants the
Auftraggeber Chimica Applicata
. sS.ne PR Depurazione Acque fraceabliily lo nelional slandards, which raalize
82013 Menti, italy fhe unite of measureman according lo the
Indernational Systam of Units (51),
Aufragsnummer PF790 Tha DAkKS Iz signalory to the multitateral
Order No. agreaments of the European co-operation for
Accreditation (EA) and of the infernational
Anzahl der Sellen des Kalibrierscheines 3 Laberatory Accraditation Gooperafion (ILAC) for
Number of pages of the certificale the mutusl recognition of cafibration cartificatss.
Datum der Kalibrierung 22102014 Th usar s obliged o have U adject
Dats of callbration recaibraled al appropriale infarvals.
Diaser Kalibrierschain darf nur vollstindig und unverdndert weilerverbreitet wenden, A ader Andanungen bedirfen der Genshmigung
w&w Akkredifarungssialo iy oych dos susclofentan mmmn mn-smmu::iﬂnu haban
Ll
This caibration corificale may nol be reproduced ather ihar in ful oxcep! with the permission of boil the G Accrecimiion Body
GmbH and i lssuing laboralary, Calbration carfificales wilhiow! sigrols are nod valicl
Datum Ledter das Kalbrerdaboraloriums Bearbelter
Dater Head of the labavalony Parson in change
2210.2014 Dr.rer.n nnes Schubert PTA Dominik Wam
P fé /.:;;-'.-_._
TetraTec Instruments GmbH - Gewerbesirasse 8 - 71144 Steinenbronn - Germany File: CALO32528
Tel +497157/53870 « Fax +497167/538710 - www tetratec.de - info@telratec. de DAGSIE VQ300 ROO
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Calibration Laboratory of TetraTec Instruments GmbH
06013
Geite oK
2af3
Page english version 175800190
201410
1.) Calibration cbiject:  Gas Blender
Type: BetaCAP30 RK
Manufacturer; Be.T.A. strumentaziona
Serlal-Mo.: 300229
Meas.range: ca. 3.091 smifmin alr

at a relafive pressure of ca. 1000 hPa
Standard conditions: standard volume flows ara ralated to standard conditions
101325 hPa ; 293,15°K (20 °C) ; 0 % r.F.

2.) Calibration standards: Laminar Flow Element

Type: LDS-ES-056-10 S0MJ10-14 S50MJ10-12
Serlal-No.: LDS-ES-05-10 2.3 TTE810-N7 T52050-J13
Meas.range: 50...1350 ml/min 160...3500 mifmin 1000...12000 mlimin

3.) Calibration procedure:

Before the calibration the unit under test (uut) rested at least 6 hours in the laboratory
for Ihermal accomodation.

calibration-medium:  compressed air
calibration set-up: compressed air, 1000 hPa rel. - cal.standard 1 - unit under test -
calibration standard 2 - atmosphera

The calibration set-up was leak-proofed before the calibration,
To avold running-in effects the uut was run at least 10 min. at max. flow before taking
measuraments. Measuraments were taken not before 3 min after tuning the flow.

4.) Ambient conditions during calibration
atmospheric prassure: 964,56 + 1,0 hPa
room temperature: 230+1.0"C
atmospheric hurmidity: 32,2 + 5,0 %rF.
§.) Uncertalnties of measurement
volume flow:; 0,65% o.r. forQ==101h
0,85% our, for Q< 10 1h
absolule pressure: 0,10% o.r.

Given Is the extended uncerainty, which is calcuiated from the standard uncertainty by

multiplication with the extension factor k = 2. It was determined according to DKD-3 / EAL-R2,

thqzlue of the measurad variable is in the corresponding Interval of values with a probab#lity
5%,

The given uncertainties of values are composed of the uncertainties of the callbrabon procedure
and that of the uut during calibration. A part for the long-term-ingtability of the uut is not included.

TatraTec Instruments GmbH - Gewerbestrasse 8 - 71144 Steinanbronn - Germany
Tel +407157/53870 - Fax +497167/538710 - www.tetratec.da - info@tetratec.da File: CALO32528
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Calibration Laboratory of TetraTec Instrumants GmbH
0B013
Saie oK
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Pags anglish vargion 17820100
201410
E.) results
Given valugs have the following meaning:
Step : selected divider-step
e © measurad standard volume flow inlet gas to be diluted ("TG1")
OQpour & measured standard volume flow diluted gas output ("OUT")
e © calculated standard volume flow diluting gas inlet ("TG0"), QN TG0 = QOUT - QN TG
g Concentration according to divider step (as displayad)
cp Concentration calculated from flow values
cy= 10026 Qe /(O + Crrel)
daw.; deviation calculated concentration against displayed valus
dev. =g -cz
une.: uneartainty of o dug to uncertainties of the maasurad flows
[ 2 o ¥
Il de I dic . ‘1
UNG= | —gi | ot | e 102 resp. uno.je=100%0=0
Vlag, ') lagz 7
All measurements ware performed at an entrance pressure of the gas-blender of ca. 1000 hPa rel.
Step Qurar Onree Qwour cs 1 dew. une.
- ml'min ml{min ml'min ) Fa %o %o
0 0,00 3116, 1 3116,1 0,00 0,00 0,00 0,00
1 106,582 14,4 21,2 3,33 3,42 0,09 0,04
2 210,99 2891.7 31027 5,67 5,80 0,13 0,05
4 421,33 2585,3 31066 13,33 13,56 0,23 012
8 537,74 22791 31168 26,67 26,58 0,21 0,25
15 152423 1534,0 30583 50,00 49,84 4,16 0,45
30 3016,3 0,0 3016,3 100,00 100,00 0,00 0,00
TatraTec Instruments GmbH - Gewarbastrassa 8 - 71144 Skinenbronn - Garmany
Tal +497157/53870 - Fax +497157/528710 - www. Btratec.da - infol@tatratec.da File: CALO32528
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18 ANNEX 8 - CERTIFICATE OF ACCREDITATION TO UNI
CEI EN ISO / IEC 17025: 2005

LERITE fMALEARICY £ Ac ChEDITasetmD

b e i ool g Baramia) P A, BF SR M0
by LB, ] AL el o B e Agrrersods

CERTIFICATO DI ACCREDITAMENTO
Accreditation Certificate

AT I (439 Rev. 4

o denarache - CHIMICA APPLICATA DEPURAZIONE ACQUE di

gﬁLlD FILIPPO & C. Snc
Via Fio La Torre, 13 - AREA P.LP. - 82013 Menfi AG

& conlorme o requisBl ) GEI EN ISOMEC 17025:2005 "Requisiti generall per la competenza del
dellanorma | ahorator di prova e taraiura®

masts the regiwmeants EN ISOAEC 17025:2005 "General Requirements for the Compelence of Testing
of the standand and Cafitvation Laborafories® standard

quale Laboratorio di Prova
as Testing Laboratory

L'acereditamento altesta la compelenza tecnica dei Laboratoro relativements allo scopo riportato nelle
schede allagate al presente cerfificato. Le schede possono varlare nel tempo. | requisiti gestionall della
ISONEG 170252000 (sezlone 4) sono scrittl in un linguaggio idoneo all'attivit: del Laboratod di Prova, sono
cortorml al princip della 130 90012008 ed alineati con | 5ol requisiti applicabill,

Il presenta cerificain non & da ritenars] valido se non accompagnato dalle schade allegate & pud essers
s03peso o revocato in qualsiasi momanto nel caso di inademplenza accertata da pane dl ACCHEDIA.

La viganza deil'accreditamento pud essere veriflicata sul sl WEB (www.accradia it} o richiesta direttaments

al singeill Dipartiment! .

' The accreditation ceviifias the technical competance of the laboratory limited to the scope detailed in the
ammad'Endnrra.mﬂmm;mwh!mw.mmwﬁsmmmmsmmc
a8 rafevant to Testing Laboratories opsrations and meat the
principles of IS0 8001:2008 and are s pertinant raquiremants.
The present cerfificate is valid only If associaled to the annexed schedule, and can be suspended or
withdrawn &f any time in the svent of non fuifiment as ascerained by ACCREDIA
The in force stalus of the accreditation may be checked in the WEB site (www.accredia.it) or on direct

request o appointed
Data di 1* emissions Data dl modifica Data dl scadenza
15l issue date Modification date Expining date
2002-11-14 2015-02-17 l 2018-02-07
i Sl Troe—
P AR S — —— U . | S
Il Prattors ale Ii Direttore di Dipartimento Il Prosifents
& Diractor Depariment Bﬁmro:- The President
{Dr. Filippo Trifilatti) {Dr.ssa Silvia Tramonting (Cav, del Lav. Federico Grazioll)
el SA-E0 . B Pag. 1401

Sece peratia ¢ fegole: Via Guglisimo Salceta, 7/9 | 00161 Roma - taly | Ted. +39 06 8440991 | Fax +39 06 8841199
infalaccredail | wwweaceredia it | Partita IVA - Codice 10566381001
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19 ANNEX 9 - CERTIFICATES REFERENCE MATERIAL

SPTRLEGALE VUL SN MAURVLAD 13, FO1F, BALAKG
LV PRy OPERATIVY WA SENATIAT SW0NETTA /7. JO007, CAPCNAGD )
TELEFOH: 07 T

SAPID PRODUIIONE IDROGEND OSSIGEND 5.r.l.
O2RSTOS ¢ TELEFAX

| “SAPIO

GRUPPO

CERTIFICATO DI ANALISI

rm——— 538 - ol

GCLIENTE: GHIMICA APPUCATA DEPURAZIONE ACCUE

Cumiserar
INDIRZZ O VI PID LA TORAE 13 - AREA PIP MENFI 52013 AG
Akt
NUMERD ORDINE: 383d0tn COOICE AIORDIND: i3 SYDEN PER RIOADING: poaimweanial
[ LT ot suEaing Humars vordn: B0047186110
MATRICOLA: PIETSE CAPACITA" flitd): 18 SCADEMZA
Savsal nurnbee: Capacdy (s |- PROVA IDRALILICA: 01734125
Expimbic fysimub ust
CONTENUTO: MISCELA DI GAB RECIFIENTE: BOMBOLA GRUPPOD S-UNNTI44
Canisa IHOX
Vit
METODO i PAEPARAZIONE: GRAVIMETRICO GECONDO NORME iB0 é142 - B0 6143
Moo of g oion:
COMPONENTE FECHIFRTA CONCENTRAZIONE (C) incerierza Flalativa (AC%)
e ] s Concanimlion (T) Fapdacien Uncarainty (0%
OISR BN CARBORIO 25,005, AT ET. 8
OO0 N CARBONIO 230 porm =1 pem 2%
CED [ AZDTLH 300 ppm 208 ppm 2%
AMIDRIDE: HOUFORCHA R T LA ppm 24%
RS O AZOTD TOTAL . o 2%
Complemento: AZOTO & done [E) In tesmin| di: motime
[T Concantition /7) axpmased s faoma off

Lincanazza relstive (A0 fponisds & SSpresas coMmS incanerzs sslets mialive con Laliom o coperiura k=2, corissondents ad un ivalo o

liduca dal B5'% cica.
FileriHla LLa bamfura dol il masss wiltzzeio per s della mincela i efeliuaia uilizzando messe ceriiicate dal canteo
Trabenadubte. di menura LAT nross;
la iarrn dollo mAasee 8 in nlin PTSX
| i chdliy s a5 aona:
Mot LATOSS 4512015 STEA015. MRS 0706
Nnbl
{ PRESSIONE Df RIEMPIMENTQ ibar): 1208 RIGCHI PERLABALUTE. | ooy
| Ftng o o o, Haath nazae.
PRESSIONE MINIMA DI UTILLZZO (oar): 13 CHIMICO-FISICHE: NERTE
Melirvirvicartt presaLng jba) R and phyaies!
prrpwleriies”
TEMPERATURA D4 STOCCAGGIO [*G): DATA DI SCADEMZA: o
Stirage wempanitus (T} e-40 iy e o
Data cartficalo: 3108207 Kumarm certificato: 201 7022384 MWFQ-
Covification dale* Cantbiasis number parmior o
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il LAB N° 0438

QEor LEOALE: Wl BAN MALFILID 13 ANPY. LELGND
VPR CACRATIVE vl SENATORY 77 FOMT, CAPONAGD (B
TELEFOWD: SZROTAS! / TELEFAN (.PETA0RS

| “SAPIO

] BAPID PRODUZDIONE |DROGEND DSSIGEND S.r.L
GRUPPO

CERTIFICATO DI ANALISI
Cartificata of analysis 3 ?
-0 {
CLIEMTE: CHMICA APPLICATA DEFUHADGNE AUOUE
Casiomenr.
HOIRIZZO: WA PIO LA TORRE 13 - AREA PIP MENFI 02013 AG
Fdrman
NUMERD ORDINE: 3832354 CODNCE RIORDING: PE1YZIVDFN PER RIORDING: aroinde sanlo.l
i riumbay T TRRng] Mampen vonde ; S04 061 10
MATRICOLA: MPA190S CAPACITA® (i) 10 SCADENZA
Fanal martar Cagmedy (b PROVA IDRAULICA: 07218
Erabon hycm fast:
CONTENUTO: MIBCELA DI GAS ~ RECIPIENTE: BOMBOLA GRUFPO E-UNIT14d
Clnafii: IHONK
oy
METODO 01 PREFARAZIONE: GRAVIMETRICO SECONDO MORME 180 6142 - B0-8143
byt of prvpenelion
COMPOMNENTE HIGHIESTA CONCENTRAZIONE {0) Iincertecza Palitbea {2C9%)
ampcnail Fnques! Cananirain [ ] Pakiive Lisocanalnny (A0 %]
DA [ AT B.0pom a1 H ppn s,
Camplamento: AZOTO Concanirazions (C) asprasss bn termind di: mokmal
[ Condmimike (O gy it ks ol

Linenrinzza migthe (ACM%) ipartits 4 espresss come incarszza salesa miatha con [ation di soperurs k=2, comapondants 8d un iveio d!
{iducia ol p6% clrea,

Atarinilty; Ln tarzura del misursions of masss uiEzzaic per la proosrazons della miscele & slfetuals ullizzande masse cortfiicate dal conbro
emssany: df baralur LAT po0BE;

| tarlurs dalle mansd & oseguits in conlomnily alla prosaturs FTS3

¥ cenificasi o dadmenio dells maasn willizode song:

LATOSS 451/201 5. H72'2015: 028N 5, 0272015

Hale:
(i
PRESSIONE OF FIEMPIMENTC 41} | 100 FISCHIPER LASALUTE: | yopigeiane SEMPUCE
Rt s o Hacikh ez
PROPRIL A
PRESSIONE MINIMA DI UTILIZZO bevk: | CHIM ; —
peprertars:
TEMPERATURA DI STOCCAGGIO *G): Ol CATA B SCADEMIA aazon8
Birwacye Wamgwisilui (47) L
Dty centicato: S3OVZ01T Numaro certificato: 201702018 Mﬁ:ﬂ%l
Cad¥icifcn dale. Cartiamiy number Cpenaion
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[ “sAPIO

GRUFPE0

GEDF LEOALE" Wik Bun MALFILRY 13 S90E), MALANG
LA OPERATIVL VDA SEMA TORL SRONETTA I7, J0807, CAPCAGD /i)
FELEFOWD. 285T081 ¢ TELERAN. ELMSTanML?

J EAPIO PRODUZIONE IDROGENQ OSSIGEND B.r.l.

CERTIFICATO DI ANALISI

IS Uffean

CLIENTE CHIMICA APPLICATA DEPURAZIONE ACOUE
Cligmer

INDIRIZZ0: VLA PIO LA TORAE 13 - AREA PIP MENF] 82013 AG
A,

NUMERC DRDHNE : 3832354 CODICE RICADING; PEILBZBOFN PER RIORDING. ol # sacto.lt

Dlar nurmibar Cioche reerianing Mumaso vardn ; BO041ET 10

MATRICOLA; PI30IT CAPACITA: (A} 10 SCADENZA

Sanal number: Capaoky (e |, PROVA IDRAUUCA: 8272024
Expuirsion g fast

CONTENUTC: MIBCELA DI QAR RECIFIENTE: BOMBOLA GRUPPO 2-UNITT 144
Visvmal.

METODO O FREPARAZIONE : GRAVIMETRICO BECONDO NORME 180 6142 - 150 6143

Mttt of gt
COMPONENTE RICHIESTA CONCENTRAZIONE (C} Incertarza Raiativa (AC%)

i xaiar Rl Concasiration (&) Aakiive Lroerainny [00%)

e G BRA0 m 2ure
Complemanta: AZOTO Concantrazions (C) aspresas in terminl di: mottmol
disdrea: onzewinbon (7 axpreased i inmes of
Lircennazza rolalwe (AC%) A L OIS inta adiesa mialva con fatan & copanum k=2, corapandame ad un livellc d
liduela dol B5% cirea.

Pttty La haralurs dal maursione of masss willzats per la prepanmzions della misceln b allstiuala uitlzzando masse cortlicate dal contro
Tracanhi o inetura LAT n*055:
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1 INTRODUCTION

SUNLAB Ltd commissioned to CADA snc di F.Giglio & C. the Annual Surveillance Test (AST) in
accordance to the EN 14181:2015 on Automated Measuring System (AMS) installed for continuous
monitoring of Stack 6C emissions at the Delimara Power Station, Marsaxlokk, Malta .
In this technical report, we describe the AST test performed on AMS Stack 6C. AST is a procedure
which is used to evaluate whether the uncertainty of measured values obtained from AMS still
meet the uncertainty criteria as demonstrated in previous QAL?2 test. It also determines whether
the calibration function obtained during the previous QAL2 test is still valid.
The report describes all the activities required by the technical standard EN 14181:2015 in
particular:

= The functional test (Annex A of EN 14181:2015),

= AST procedure created on 5 parallel measurements.

The technical activity has been performed on 18 May 2017.
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2 REFERENCE

2.1 NORMATIVE REFERENCE

EN 14181:2015: “Automatic measurement systems quality Assurance”;

Legislative Decree 3 April 2006 n. 152: “Rules in environing matter”;

Legislative Decree 11 May 2005 n. 133: “Implementation of Direttive 200/76/CE, in waste
incineration field”;

Tecnical Guide for administrator of continuous monitoring systems for emissions in
atmosphere ISPRA 69/2011;

Tecnical Guide for administrator of continuous monitoring systems for emissions in
atmosphere ISPRA 87/2013;

Environmental Protection Agency Office of Environmental Enforcement (OEE) - Air
Guidance Note on the Implementation of I.S. EN 14181 (AG3).

Method Implementation Document (MID 14181). EN 14181: Stationary source emissions
Quality assurance of automated measuring systems. Environment Agency Version 3 April 2014.
Technical Guidance Note (Monitoring). M20 Quality assurance of continuous emission
monitoring systems - application of EN 14181 and BS EN 13284-2. Environment Agency
Version 3 June 2015.

2.2 TERMS OF REFERENCE

AMS (Automatic Measurement System): measurement system installed permanently in the
place for emissions continuous monitoring;

In-situ AMS: AMS having the detection unit in the gas stream or in a part of it;

Extractive AMS: AMS having the detection unit physically separated from the gas stream
by means a sampling system;

SRM (Standardized Reference Method): standardized and described method to define an
air quality feature;

ELV: Emission Limit Value of a determined parameter.
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3 DESCRIPTION OF THE PLANT

The phase 3 of the power electrical generation plant at the Delimara Power Station was been

converted from HFO to natural gas, for all eight diesel engines. Four of these eight engines (1 to 4)

will be capable of running only on natural gas (NG) as single fuel, whilst the remaining four (5 to 8)

were been converted as dual fuel engines, running on natural gas as the main fuel or diesel in

emergency situations.

From the 4 chimneys the exhaust gases of engines are transported into the atmosphere, each

chimney taking up the exhaust gases of 2 engines and for continuous emission monitoring an AMS

(Automatic Measurement System) is installed at each chimney.

Table 1 - Data Sheet of Customer

Data Sheet of Customer

Company D3 POWER GENERATION LIMITED LTD
Adress Enemalta Building, Triq Belt il-Hazna
City Marsa MRS 1571

Location of Sampling

Delimara Power Station

Emission Point 6C
Responsible David Griscti
Description of the plant Power plant

Process characteristics

Electricity production

Source of emission

Diesel Engines N°45 & 46

Majority fuel

Natural Gas (Diesel is emergency fuel)

GPS Coordinates (N - E)

35°49'57.12" |  14°33'27.87"

Pollution abatement system

SCR/Denox + Filter

Authorization decree

IPPC IP 0002/07/Fii

Reference Oxygen for Correction of Results

15 % Vol.

The emission limits with Diesel Fuel are as follows.

Table 2 - Emission Limit Va,

lue - IPPC IP 0002/07/C

Emission Limit Value

Parameter Unit of Measurement Value
Dust mg/Nm’> 55
Nitrogen Oxides mg/Nm® 176
Sulfur Dioxide mg/Nm’> 132
Carbon Monoxide mg/Nm3 264
Ammonia mg/Nm’ 2,6

content of 15% vol.

Note: All values shall be corrected to 273.15 K, 101,3 Pa, dry gas volume and to an Oxygen
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Below, Information of Emission Point “6C” and Sampling Security Information.

Table 3 - Information of Emission Point

Data Sheet of Emission Point

Height of Stack [m] 65

Height of the ground of sampling point 25

Distance of pertubation upstream of sampling point 25

Distance of pertubation downstream of sampling point 25
Flow direction Vertical

Direct outlet in Atmosphere Yes

Diameter [m] 200

Stack Area [m’] 3,14

Number of Sampling Lines (Access Ports) 2
Conformance of the Sampling Platform

Sampling platform area > 5 m? and support > 400 kg Yes

Presence of artificial lighting Yes

Appropriate electrical installation Yes

Secure platform Yes

Sampling platform conformance Yes

During the parallel measurements the plant loads was kept constant as shown in the table below.

Table 4 - Plant Load during the measurements

Plant Load during the measurements
Fuel Natural Gas Other Fuel /
Day Time Source of emission Load
18/05/2017 08:00 - 22:00 Diesel E”g";i:li)(DE aeshut | evuw | s0%
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4 STANDARD REFERENCE METHOD (SRM)

Flow, dust and ammonia measurements are made directly to the chimney. The combustion gases

are transported through a heated probe to the analyzer. The gases before being analyzed pass into

a chiller that removes water.

Below is the SRM specification used for parallel measurements.

Table 5 - SRM Sampling and Analysis Method

Parameter Method

Description of the method

Dust UNI EN 13284-1:2003

Stationary source emissions. Determination
of low range mass concentration of dust.
Manual gravimetric method.

NH; EPA CTM 027:1997

Procedure for collection and analysis of
ammonia in stationary sources.

NOx UNI EN 14792:2006

Stationary source emissions. Determination
of mass concentration of nitrogen oxides
(NOx). Reference method:
Chemiluminescence.

SO, ISO 11042-1:1996

Gas turbines - Exhaust gas emission - Part 1:
Measurement and evaluation. Principle of
Measurement: Non-dispersive infrared
(NDIR).

co UNI EN 15058:2006

Stationary source emissions. Determination
of the mass concentration of carbon
monoxide (CO). Reference method: Non-
dispersive infrared spectrometry.

CO, SO 11042-1:1996

Gas turbines - Exhaust gas emission - Part 1:
Measurement and evaluation. Principle of
Measurement: Non-dispersive infrared
(NDIR).

0, UNI EN 14789:2006

Determination of volume concentration of
oxygen (O;). Reference method -
Paramagnetism.

H,O UNI EN 14790:2006

Stationary source emissions. Determination
of the water vapour in ducts.

Flow, Velocity UNI EN 16911:2013 Annex A

Temperature, Pressure | UNI EN 16911:2013 Annex A

Stationary source emissions. Manual and
automatic determination of velocity and

volume flow rate in ducts. Part 1: Manual
reference method.
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Below are the technical specifications of the instrumentation used during the sampling.

Table 6 - SRM Specification

Parameter | Manufacturer / Model Measuring principle Range of Measurement
Dust Dado Lab - ST5 Sampling Only Sampling
Flow, Velocity Dado Lab - ST5 Differential Pressure -100 + 1000 Pa
Temperature Dado Lab - ST5 Thermocouples - Type K 0-1200°C
Pressure Dado Lab - ST5 Static/Barometric Pressure | 10 + 105 kPa (1050 mBar)
NH; Dado Lab - ST5 Sampling
. I 0-25/50/100/250/
N H PG - E LD chemil
Ox oriba / PG - 350 CLD chemiluminescence 500/1000/2500 ppm
SO, Horiba / PG - 350 E ND-IR 0-50/100/200/500 ppm
co Horiba / PG - 350 E ND-IR 0-60/100/200/500/1000 ppm
CO; Horiba / PG - 350 E ND-IR 0-10/20/30 %
0, Horiba / PG - 350 E Paramagnetic 0-/10/25 %
H,0 Tecora - Ayron Sampling Only Sampling

In Annex 5 and 6, QAL1 certificates of SRM and Diluition System.
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5 AUTOMETED MEASURING SYSTEM (AMS)

AMS has been supplied by SICK and consists in an independent flue gas analyzer placed in a cabin
at the base of the stack 6C.

Inside the cabin there are two types of instruments:

In situ analyzers, for measurement of dust, temperature, pressure;
extraction analyzers, for measurement of carbon monoxide (CO), Sulfur dioxide (SO,),
nitrogen monoxide (NO), nitrogen dioxide (NO,), carbon dioxide (CO,), ammonia (NH3) and

water vapor (H,0).

The in situ analyzers, measure directly in the chimney the parameter or the physical characteristic
of the flue gas. In particular, the concentration of the dust is measured with the Optical Extinction
technique, temperature and pressure with heat resistance and electro pneumatic transducer
system respectively.

Extract analyzers are connected to the AMS analysis-cabin through a heated line. Heated line
brings the flue gas under the same sampling conditions of temperature, humidity and to avoid
condensation along the sampling line. All parameters are measured by IR Non-Dispersive

technique(NDIR), while oxygen is measured with zirconium oxides.

Table 7 - AUTOMATED MEASURING SYSTEM (AMS) FEATURES

Supplier Certification Analyzer | Measuring Principle |Parameter| Full-scale set
SB 100 Optical - Extinction Dust 0 - 200 mg/Nm?
Zr0O, 0, 0-21%
. co 0 - 300 mg/Nm?
TUV
SICK Technischer CO, 0-25%
Uberwachungsverein MCS100E| IR Non-Dispersive NO 0 - 300 mg/Nm?
(NDIR) NO, 0 - 100 mg/Nm?
SO, 0 - 2000 mg/Nm?
NH; 0- 30 mg/Nm?
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6 FUNCTIONAL TEST

The functional tests are a mandatory requirement within EN 14181. Suitably trained personnel
from either the test laboratory, process operator or AMS supplier may perform the functional
tests. The functional test is intended to verify that the AMS is installed in accordance with the
requirements of the industry standard.
The functional test has the aim to ensure:

= AMS is installed at a representative sampling point,

= AMS is working and in good condition,

= AMS is maintenance properly as required by the user manuals,

= AMS has the same performance as stated in QAL 1 certificate.
In addition, the technical standard EN 14181: 2015 also provides for checks to be carried out
during the operation of the analyzer. Among the most important are:

= Zero and SPAN Test with Certified Gas (QAL3 Controls). These controls are the

responsibility of the Plant operator,

= Zero and Span Drift in time. These controls are the responsibility of the Plant operator.

The checks performed by certified laboratory in according to technical standard EN ISO / IEC 17025
are:

= Verify the functionality of the entire system (Leak Test, Response Time),

= Zero and SPAN test with certified material,

= Linearity Checking.
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Table 2 specifies the individual steps of the functional test of AMS to be performed during QAL2

and AST for extractive and in-situ AMS.

Table 8 - Fuctional Test Step

Functional Test to be performed during QAL2 / AST activities on AMS (EN 14181 : 2015 - Annex A)
N. Type of Verification Extractive AMS In-situ AMS Responsibility
1 Alignment and cleanliness - X Supplier/Manufacturer
2 Sampling system X - Laboratory
3 | Documentation and records X X Plant operator
4 Functionality X X Plant operator
5 Leak test X - Laboratory
6 Zero and span check X X Laboratory
7 Linearity X - Laboratory
8 Interferences X X Laboratory / Supplier / Installer
9 | Zero and span drift (audit) X X Plant operator
10 Response time X X Laboratory
11 Report X X Laboratory

The functional test was carried out at 8™ May and the results are given in Annex N. 1 of the report.
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6.1 TEST OF LINEARITY

Analyzers measurement linearity is tested in according to the UNI EN 14181:2015 Annex B - Test
of Linearity. In this test procedure, a regression line is established between the instrument reading
of the AMS (x — values) and the reference material values (y-values). The regression line is
achieved at five different levels, including a zero concentrations. Different concentration levels
have been obtained by means the use of a calibrated dilution system.

Concentration levels to realize the regression line at approximately 20%, 40%, 60% and 80% of a
range which is at least the short-term ELV. For each levels concentration, at least three reading
shall be made. The time period between the beginning each of the three readings were be

separated by least four times the response time of the analyzer.

From measurement made it is determined the function linear regression:
xi= A+ B(y; - y,) (1)

The coefficient A’ is obtained with the Formula (2):

n
, 1
A==y (2)
n .

i=1
where
A’ is the average value of the x-value, i.e. the average of the AMS instrument reading;
X is the individual AMS instrument reading;
n is the number of measuring point (at least 18, three for each levels).

The coefficient B is obtained with the Formula (3):

Z?:l xi(yi - yz)

B = (3)
Z?=1(yi _yz) 2
Y, is the average of the y-values, i.e. the average of the reference material
concentration;
Vi is the individual value of the reference material concentration.

Secondly the fuction in Formula (1) is converted to
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Throught the calculation of A according to Formula (4)
A= A'— By, (4)
For each concentration level the average of AMS readings at one and the same concentration level

¢ according to Formula (5):

1 mc
Xe = m_c £, Xc,i (5)
where
Xc is the average x-value (AMS-reading) at concentration level c;
Xc,i is the individual x-value (AMS reading) at concentration level c;
m¢ is the number of repetitions at one and the same concentration level c.

Calculate the residual d. of each average according to Formula (6)
dc = x.— (A+ Bc) (6)

where
c is the concentration level.
Finally, convert d. in concentration units to a relative unit d. s by dividing d. by the upper limit ¢,

of the range used in the linearity test according to Formula (7):
dc
derer = — 100% (7)
Cu

All residual shall pass this test in according to Formula (8):

derer < 5% (8)

The Linearity Test results are given in Annex N. 2 of the report.
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7 ANNUAL SURVEILLANCE TEST (AST)

7.1 PARALLEL MEASUREMENTS WITH THE SRM

During AST at least five parallel measurements with an SRM shall be performed. The purpose of
comparison measurements is to verify if the calibration function of the AMS is still valid and if the
precision of the AMS is still within the required limits. If this is the case, and if these
measurements include results outside the valid calibration range, the valid calibration range
may be increased with use of these results.
AST covers the following items:

= functional test of the AMS;

parallel measurements with the SRM;

g

data evaluation;

g

calculation of variability of the AMS measured value;

4

test of variability of the AMS measured values and validity of the calibration function

Figure 1 - Flowchart of AST process

SRM AMS

Eventually,

@ conversion units (e.g.
mé to mg/m?)

X

Caleulation of

@ calibrated value, using

the calibration fuction

Conversion to
standard conditions @ ¥i
using SAM

equipement

Conversion to standard
@ conditions using plant
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, ©

Test of varlability
Y. }--» P
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calibration range

v
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7.2 DATA EVALUATION
The standard requires at least five valid data points fora an AST. Calculate the AMS measured
values ¥, (calibrated values) from the AMS measured signals x; using the established calibration
function determined by the last QAL2 procedure. Then use the peripheral AMS equipment to
convert ¥, to standard conditions and to calculate the standardised measured values y,; . The
converted and standardized data must be compared with the data of the SRM y; (point 6 of figure
1). The results from the comparative measurements (AST) shall not be used together with the
measurements from the most recent calibration to determine a new calibration function (QAL2),
but they may be used to extend the valid calibration range.
The first step is calculate variability, identifying the maximum permissibile uncertanty specified by

legislation (oy).

Di = yis—Vis (9)
Where
Yis is the result i" of the SRM at standard conditions,
Vis is the result i of the AMS, calibrated at standard conditions,
Mean differences, Formula 10:
N
- 1
D= NZ D; (10)
=1

Standard deviation of differences, Formula 11:

N
1 —
Sp = me - Dy? (11)

The AMS passes the variability test when:
SD < 1,5 Gokv (12)

where
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0o is standard deviation derived from the range of confidence at 95%. In some EU

Directive (EU 2010/75/CE) the uncertainty of the AMS measured values is expressed
as half of the legth of a 95% confidence interval as a perventage P of the emission
value (ELV). Then, in order to convert this uncertainty to a standard deviation, the

appropriate conversion factors is:

_PXELV

Oy = 13
0 196 (13)
the value of 1,96 represents the coverage factor of 95% of the confidence interval.
k, is a value from X*-test with a B-value of 50%. The k, value depending on the number
of tests conducted.
Table 9- k, and t, g5 values
Number of parellel
measurement ko (N) o,os; n-1
5 0,9161 2,132
6 0,9329 2,015
7 0,9441 1,943
8 0,9521 1,895
The calibration of the AMS is accepted if:
Sp
ID| < too5,n-1 \/_N + 0y (14)

If either of the two above tests fails, the causes shall be identified and rectified. Subsequently new
parallel measurements according to QAL2 shall be performed, reported and implemented within
six months.

If the AST demonstrates that the existing calibration function is valid beyond the existing valid
calibration range, the competent autorithy can allow the plant to extend the valid calibration
range up to the maximum measured concentration of calibrated AMS measured values at
standards conditions, determined during the AST, plus an extension of 10% of this value, but the

valid calibration range shall not exceed 50% of ELV.

The QAL2 coefficients (slope/intercept) used to correct the data are in chapter 8 “Results” and the

AST elaboration is in Annex 4.
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8 RESULTS

Below a summary of the results obtained from the AST test performed on the analyzer (AMS)

installed on the stack 6C.

In Annex 4, there are reports for single parameter.

Table 10 - Results of AST

Summary Report of AST
Valid Test of
Ran f Validi L2 libration validity of
ange of Valid tY (QAL2) calibratio Emission Limit Test of alidity o
Parameter Slope | Intercept | Dry gas, Normalized and range L the
X Value (ELV) variability . .
ref. O, extension calibration
(AST) function
Dust 1,002 -0,387 0-11.0 [mg/Nm3 rif 02] / 55 Positive Positive
Nitrogen Oxide (NO) | 1,162 0 0—123.4 [mg/Nm3 rif 02] / 176 Positive Positive
Carbon Monoxide (CO) | 0,958 0 0—129.6 [mg/Nm3 rif 02] / 132 Positive Positive
Sulfur Dioxide (SO,) 0,976 0 0-113.7 [mg/Nm3 rif 02] / 264 Positive Positive
Ammonia (NHs) 0,994 0,225 0-0.5 [mg/Nm3 rif 02] / 2,6 Positive Positive
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9 CONCLUSIONS AND COMMENTS

Taken note of analytical determinations performed on the gaseous effluents of the plant and the
processing on the data carried out, it highlights the positive result of the procedure AST. The
functional test performed showed the correct installation of the AMS system, the suitability of the

installation site and the efficiency of the entire design.
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1 ALIGNMENT AND CLEANLINESS (ONLY NON-EXTRACTIVE SYSTEM)
Type of Verification (visual) Notes / Comments
Obstruction Optical path The operator performs the necessary maintenance and checks. The operator on

Cleaning of Optical Components 31/03/2017 instructed its supplier (DG Tech) to carry out the checks provided for
in the user manuals of the instrument.
The visual checks required by EN 14181 were positive.

Alignment

Q|0 |T|w

Presence of Air Purge

2 SAMPLING SYSTEM (ONLY EXTRACTIVE SYSTEM)
Type of Verification (visual) - .State
Great Sufficient Inadequate
a Sampling probe X
b Calibration gas conditioning system X
c Pumps X
d Pneumatic connections X
e Sample line X
f Generators/current stabilizers X
g Filters X
Notes / Comments: //
3 DOCUMENTATIONS AND RECORDS
Type of Documents Location Reference
a P & | of the AMS (Plan of the AMS pneumatic system) T%:;?cl;:al David Griscti
b Details of the performance testing and certification of the AMS Te;jczqnclzal David Griscti
¢ | AMS user manual (Including the maintenance part) Te;jczqnclzal David Griscti
d (%) Logboo!<s with records of malfunctions Techrncal David Griscti
and maintenance performed Office
Technical
e (*) | Service reports Office David Griscti
. Technical . —
f(*) | QAL3 Documentation ) David Griscti
Office
g AIV!S.management system procedure for maintenance, calibration and Not Informed /
training
h Training records Not Informed /
i Maintenance schedules Not Informed /
I Auditing plans and records Not Informed /

Notes / Comments: (*) D3 POWER GENERATION LIMITED has performed a functional test on 30/03/2017 by Danks
Gasanalyse Teknik (DG TEK)
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4 SERVICEABILITY
Type of Verification .S.tate
Great | Sufficient | Inadequate
a Safe and clean working environment with sufficient space and weather X
protection
b | Easy and safe access to the ASM X
c (*) | Adequate supplies of reference material, tool and spare part X

Notes / Comments:
(*) D3 POWER GENERATION LIMITED has performed a functional test on 30/03/2017 by Danks Gasanalyse Teknik (DG
TEK)

5 LEAK TEST (ONLY EXTRACTIVE SYSTEM )
Description of the test Result
3 Checking for leaks in extractive systems shall be conducted by disconnecting the sampling line at the
probe exit, plugging the line, and adjusting the vacuum to 50 kPa using the bypass valve. (rif. 7.1 Positive
Checking for leaks - 1ISO 10396:2007)
6 Zero and Spa check e
Parameter wd.m. Full Scale set Reference Value | AMS Measure | Reference Value | AMS Measure
ZERO ZERO SPAN SPAN
0 292
co mg/Nm3 0 0 0,2 288,57 291
0 292
0,2 239
NO mg/Nm3 0 0 0 256,98 244
0 246
0 138
SO, mg/Nm3 0 0 0,3 140,77 137
0,2 137
0 16,33
0, % Vol 0 0 0 16,707 16,45
0 16,53
0 16,7
CO, % Vol 0 0 0,2 16,78 16,7
0 16,7
0 17,46
NH; mg/Nm3 0 0 0,1 17,93 17,48
0 17,54
0,1 82,5
NO, mg/Nm3 0 0 0 83,73 79,76
0 79,8

Notes / Comments:
(*) Values recorded by linearity tests.
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7 Linearity
Parameter Full Scale set Slope (B) Intercept (A) de el [%] Results
co 0-300 mg/Nm3 1,001 -1,081 1,3 Positive
NO 0-300 mg/Nm3 0,950 0,011 4,1 Positive
SO, 0 - 2000 mg/Nm3 0,955 -1,574 0,2 Positive
0, 0- 21 %vol 0,986 0,019 0,4 Positive
CO, 0 - 25 %vol 0,988 -0,162 1,2 Positive
NH; 0-30mg/Nm3 0,942 0,180 1,5 Positive
NO, 0-100 mg/Nm3 0,969 -0,416 4,7 Positive
Notes / Comments:
(*) Test recordings are in Annex 2.
8 Interferences
Type of Verification Result

The same interference reported in the QAL1 certificate has been evaluated.
a Interferences are evaluated by DG Tech by placing different concentrations of Positive
water vapor.

9 Respose time
Type of Verification (visual) Result

Response times were verified by directly setting the reference gas in the AMS and
comparing the timing with those stated in QAL1.

Positive
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11.1 TesST LINEARITY OF CARBON MONOXIDE
Stack 6C Data materials used
D3 POWER GENERATION
Cust Cyli P API
ustomer LIMITED ylinder Producer SAPIO
Parameter co Serial/Certificate P69313YDEN
Analyzer SICK MCS 100 E Concentration 231 | ppm
Full Scale set 0- 300 | mg/Nm3 Expiration 30/03/2019
Date measurements 08/05/2017 Diluter Beta CAP30RK
Measurements and calculations
Reference Value AMS Measure Residual Relative Residual - %
Level (v) Reply1 | Reply2 Reply 3 Xc d Ao Result
i c c,re
(Xi) (Xi) (%)
0 0 0 0,2 0 0,1 1,15 0,4 Positive
1 9,62 10,2 9,9 9,8 10,0 1,41 0,5 Positive
2 48,09 44 44 43,9 44,0 -3,10 -1,0 Positive
m 3 96,18 98,5 98,8 99 98,8 3,54 1,2 Positive
4 144,28 140 137 139 138,7 -4,72 -1,6 Positive
E 5 192,4 188 189 188 188,3 -3,23 -1,1 Positive
Z 6 288,57 292 291 292 291,7 3,81 1,3 Positive
\ 0 0 0,1 0,1 0 0,1 1,15 0,4 Positive
Y, 97,4 A' 96,4 B 1,001 A -1,0807
o]0)]
E Legend
U Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Carbon monoxide
350,0 -
:,E 300,0 -
%) 250,0 - ¢ Linearity Carbon Monoxide
=
% 200,0 - y =1,0013x - 1,0807
5 R%=0,999
@ 150,0 -
s
b 100,0 -
S
< 50,0 -
0,0 T T T T T T 1
0 50 100 150 200 250 300 350
Reference Value [mg/Nm?3]

DR.21.25 Rev. 0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it

- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -
22




Chimica

Applicata
Depurazione

Acque s.n.c.

di Filippo Giglio & C

o ‘\‘u|n’,'/'

9
1,

)

Y

ne

g TN Y
‘/“'Iivlu\“\\\

ACCREDIA €

LENTE ITALIANO DI ACCREDITAMENTO ~

LAB N® 0438

11.2 TEST LINEARITY OF NITROGEN OXIDE

Stack 6C Data materials used
Customer b3 POWEITVI?E\‘DERATION Cylinder Producer SAPIO
Parameter NO Serial/Certificate P69313YDEN
Analyzer SICK MCS 100 E Concentration 288 | ppm
Full Scale set 0- 300 | mg/Nm3 Expiration 30/03/2019
Date measurements 08/05/2017 Diluter Beta CAP30RK

Measurements and calculations

Reference Value [mg/Nm?3]

AMS Measure . 5 )
Reference Value Residual Relative Residual - %
Level (v) Reply1 | Reply2 Reply 3 X, d d Result
' (i) (X:) () ¢ orel
0 0 0,2 0 0 0,1 0,06 0,0 Positive
1 12,84 12,3 12,2 12,1 12,2 -0,01 0,0 Positive
2 38,54 31,6 31,5 31,6 31,6 -5,08 -1,7 Positive
3 64,24 63,7 59,8 57,4 60,3 -0,77 -0,3 Positive
Y ) 4 128,49 133,2 134,8 135,2 134,4 12,26 4,1 Positive
E 5 192,74 180 175 179 178,0 -5,21 -1,7 Positive
6 256,98 239 244 246 243,0 -1,27 -0,4 Positive
Z 0 0 0,1 0 0 0,0 0,02 0,0 Positive
= Y, 86,7 A 82,4 B 0,950 A 0,0106
E:UO Legend
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Nitrogen monoxide
300,0 ~
— 250,0 -
om
£
g
a5 200,0 -
‘g
o L . .
g 150,0 - Llnearl'Fy Nitrogen
3 ° monoxide
]
2 1000 1 y = 0,9505x + 0,0106
S R2=0,9965
< 50,0 -
0,0 T T T T T 1
0 50 100 150 200 250 300
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11.3 TEeST LINEARITY OF NITROGEN DIOXIDE

Stack 6C Data materials used
Customer b3 POWET\/IG”?;RATION Cylinder Producer SAPIO
Parameter NO, Serial/Certificate P61YZ3YDFN
Analyzer SICK MCS 100 E Concentration 81,6 | ppm
Full Scale set 0- 100 | mg/Nm3 Expiration 30/03/2018
Date measurements 08/05/2017 Diluter Beta CAP30RK

Measurements and calculations

AMS Measure
Reference Value Residual Relative Residual - %
Level v) Reply 1 Reply 2 Reply 3 Xc d d Result
! (%) (%) (%) ‘ orel
0 0 0,1 0 0 0,0 0,45 0,4 Positive
1 5,58 4,98 51 5 5,0 0,04 0,0 Positive
2 27,91 24,99 25,02 26,04 25,4 -1,27 -1,3 Positive
o 3 55,82 50,28 50,33 50,12 50,2 -3,41 -3,4 Positive
E 4 71,78 73,28 74,12 74,06 73,8 4,71 4,7 Positive
5 83,73 82,5 79,76 79,8 80,7 0,00 0,0 Positive
Z 6 99,39 96,56 93,81 93,81 94,7 -1,13 -1,1 Positive
\ 0 0 0,2 0,2 0,2 0,2 0,62 0,6 Positive
QD Y, 43,0 A' 41,3 B 0,969 A -0,4156
E Legend
N
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Nitrogen Dioxide
120,0
100,0 -
&
§
= 80,0 -
£ *
2 600 - ) o o
3 ’ ¢ Linearity Nitrogen Dioxide
® C
S 40,0 - y =0,9686x - 0,4156
S R?=0,9965
<
20,0 -~
0,0 T T T T T 1
0 20 40 60 80 100 120
Reference Value [mg/Nm?3]

DR.21.25 Rev. 0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

24



Chimica

Applicata
Depurazione

Acque s.n.c.

di Filippo Giglio & C

‘\\\\‘up.’,,/'

:,/’,/

)

Y

)

g TN Y
‘/"Iivlu\“\\\

ACCREDIA "s

LENTE ITALANO DIl ACCREDITAMENTO

LAB N® 0438

11.4 TEST LINEARITY OF SULFUR DIOXIDE

Stack 6C Data materials used
Customer b3 POWET\AG”?;RATION Cylinder Producer SAPIO
Parameter SO, Serial/Certificate P69313YDEN
Analyzer SICK MCS 100 E Concentration 49,3 | ppm
Full Scale set 0- 2000 | mg/Nm3 Expiration 30/03/2019
Date measurements 08/05/2017 Diluter Beta CAP30RK

Measurements and calculations

Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept

AMS Measure
Reference Value Residual | Relative Residual - %
Level Reply1 | Reply2 Reply 3 X Result
(Yi) dc dc,rel
(Xi) (Xi) (X))
0 0 0 0,3 0,2 0,2 1,74 0,1 Positive
1 4,7 5 4 5 4,7 1,75 0,1 Positive
2 9,39 8 8,1 7 7,7 0,30 0,0 Positive
o 3 23,46 19,2 19 18,9 19,0 -1,80 -0,1 Positive
4 70,38 59 58 59 58,7 -6,99 -0,3 Positive
E 5 93,85 87 88 86 87,0 -1,08 -0,1 Positive
Z 6 140,77 138 137 137 137,3 4,44 0,2 Positive
S~ 0 0 0,1 0 0,1 0,1 1,64 0,1 Positive
o]0) Y, 42,8 A' 39,3 B 0,955 A -1,5739
E Legend
o)
Vg

Sulfur dioxide
160,0 -

140,0 -
120,0 -
100,0 ~
80,0 -

60,0 - .

AMS Measure [mg/Nm?3]

40,0 -

20,0 -

0,0 T T
0 50 100

Reference Value [mg/Nm?3]

150

¢ Linearity Sulfur Dioxide

y =0,9553x - 1,5739
R? = 0,9954
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11.5 TEST LINEARITY OF OXYGEN

Stack 6C Data materials used
Customer D3 POWER GENERATION LIMITED Cylinder Producer SAPIO
Parameter 0, Serial/Certificate P61LB2BDFN
Analyzer SICKMCS 100 E Concentration 25,06 | %vol

Full Scale set 0- 21 | %vol Expiration 30/03/2020
Date measurements 08/05/2017 Diluter Beta CAP30RK

Measurements and calculations

Reference ANS Measure Residual Relative
Level Value (V,) Reply 1 Reply 2 Reply 3 X d Residual - % Result
I (%) (%) (%) ¢ de rel
0 0 0 0 0 0,0 -0,02 -0,1 Positive
1 4,18 3,92 4,18 4,18 41 -0,05 -0,2 Positive
2 8,35 8,13 8,33 8,49 8,3 0,07 0,3 Positive
3 12,53 12,36 12,45 12,54 12,5 0,08 0,4 Positive
4 15,036 14,89 14,9 14,9 14,9 0,05 0,3 Positive
—_— 5 16,707 16,33 16,45 16,53 16,4 -0,05 -0,3 Positive
O 6 20,88 20,49 20,55 20,59 20,5 -0,06 -0,3 Positive
> 0 0 0 0 0 0,0 -0,02 -0,1 Positive
o\o Y, 9,7 A 9,6 B 0,986 A 0,0190
~ Legend
Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Oxygen
25,0
20,0 -
g
§ — 15,0 -
) . .
9 > ¢ Linearity Oxygen
s 3 y OUXyg
w = 4
s — 10,0 y = 0,9859x + 0,019
< R? = 0,9999
50 -
0,0 T T T T 1
0 5 10 15 20 25

Reference Value [%vol]
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11.6 TEST LINEARITY OF CARBON DIOXIDE
Stack 6C Data materials used
D3 POWER GENERATION
Customer Cylinder Pr: r API
ustome LIMITED ylinder Produce SAPIO
Parameter Cco, Serial/Certificate P69313YDEN
Analyzer SICKMCS 100 E Concentration 25,17 | %vol
Full Scale set 0- 25 | %vol Expiration 30/03/2019
Date measurements 08/05/2017 Diluter Beta CAP30RK
Measurements and calculations
AMS Measure
Reference Value Residual Relative Residual - %
Level ) Replyl | Reply2 | Reply3 X d d Result
i rel
' (X)) (x) (x) ¢
0 0 0 0,2 0 0,1 0,23 0,9 Positive
1 1,62 1,62 1,62 1,62 1,6 0,18 0,7 Positive
2 4,2 3,77 3,77 3,77 3,8 -0,22 -0,9 Positive
3 6,71 6,3 6,3 6,3 6,3 -0,17 -0,7 Positive
4 12,59 11,5 11,4 11,4 11,4 -0,84 -3,4 Positive
O 5 16,78 16,7 16,7 16,7 16,7 0,29 1,1 Positive
> 6 25,17 25 25 25 25,0 0,30 1,2 Positive
\O 0 0 0,1 0,1 0 0,1 0,23 0,9 Positive
o Y, 8,4 A 8,1 B 0,988 A -0,1620
C()\' Legend
Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Carbon Dioxide
30,0 -
. 25,0 A
©
>
X 20,0 -
g
2 150 -
§ ¢ Linearity Carbon Dioxide
*
g 10,0 - y =0,9878x - 0,162
z R?2=0,9981
5,0 -
O,o T T T T T 1
0 5 10 15 20 25 30
Reference Value [%vol]
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11.7 TEST LINEARITY OF AMMONIA

Stack 6C Data materials used
Customer D3 POWER GENERATION LIMITED Cylinder Producer SAPIO
Parameter NH; Serial/Certificate P61AR3YDFN
Analyzer SICK MCS 100 E Concentration 47,3 | ppm
Full Scale set 0- 30 | mg/Nm3 Expiration 30/09/2017
Date measurements 08/05/2017 Diluter Beta CAP30RK
Measurements and calculations
AMS Measure Relative
Reference Residual .
Level Value (Y;) Reply 1 Reply 2 Reply 3 X, d Residual - % Result
I (XI) (XI) (XI) ¢ dc,rel
0 0 0 0,1 0 0,0 -0,15 -0,5 Positive
1 2,39 2,94 2,72 2,7 2,8 0,36 1,2 Positive
2 5,98 5,29 5,2 5,25 5,2 -0,57 -1,9 Positive
m 3 11,96 11,89 11,92 11,85 11,9 0,44 1,5 Positive
4 17,93 17,46 17,48 17,54 17,5 0,42 1,4 Positive
E 5 23,92 22,59 22,89 22,97 22,8 0,10 0,3 Positive
z 6 29,9 27,82 27,95 28 27,9 -0,43 -1,4 Positive
\ 0 0 0 0 0 0,0 -0,18 -0,6 Positive
o]0) Y, 11,5 A 11,0 B 0,942 A 0,1798
E Legend
o
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Ammonia
30,0 ~
o 25,0 -
£
2
® 20,0 -
E
£ 150
> N ¢ Linearity Ammonia
(5]
% 10,0 - y= 0,92421x +0,1798
a R?=0,9987
b=
< 5,0 -
0,0 T T T T T T 1
0 5 10 15 20 25 30 35
Reference Value [mg/Nm?3]

DR.21.25 Rev. 0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it

- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

28




Chimica

Applicata \\1\\;{/'/’/4
Depurazione M ACCREDIA x
Acque s.n.c. ?{//—“a\}? LENTE [TALANO DI ACCREDITAMENTO
di Filippo Giglio & C Ao e
12.1 DETERMINATION OF THE VELOCITY PROFILE
Sampling and Analysis Report - Velocity Profile
Determination of Velocity ‘ UNI EN ISO 16911-1:2013 Annex A
Auxiliary Parameter
Oxygen (0,) UNI EN 14789:2006
Temperature UNI EN ISO 16911-1:2013 Annex A
Pressure UNI EN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Speed and Flow Meter DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 91126 k =0,8304; Type Pitot (S)
Emission Point Information
Stack Diameter [m] 2,00 Height from Ground[m] 65
Stack Surface [m’] 3,14 Height from sampling point to the ground [m] 25

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

Determination of the velocity profile ‘ 18/05/2017
. . Grid Temperatura . Velocity -~
P D Api [P Auxil P
oint | Diameter sampling °c] pi [Pa] [m/s] uxiliary Parameter
1 1 9 161 107,6 13,6 o
2 1 29 161 107,3 13,6 xygen 12,67
[% vol]
3 1 59 162 107,5 13,6
4 1 141 161 106,8 13,6 Carbon dioxid
5 1 171 161 106,9 13,6 arbon dioxide 5,9
[%vol]
6 1 191 162 106,2 13,5
7
Water vapor
8 7,54
[% vol] !
9
10
11 2 9 161 106,0 13,5 Density - p (Kg/m®) 1,313
12 2 29 162 105,5 13,5
13 2 59 160 106,9 13,6 b .
14 2 141 161 106,38 13,6 rressione 101
Emissione [kPa]
15 2 171 161 106,4 13,5
16 2 191 161 106,7 13,6 Ambient
T mbien ] 59
Temperature [°C]
18
19 Ambient Pressure
20 [hPa] 1012
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12.2 DuUST REPORT
Sampling and Analysis Report - Dust
Dust | UNI EN 13284 - 1 : 2003
Auxiliary Parameter
Velocity and Flow UNI EN ISO 16911-1:2013 Annex A
Oxygen (0,) UNI EN 14789:2006
Temperature UNI EN ISO 16911-1:2013 Annex A
Pressure UNI EN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Isokinetic Sampler DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 91126 k =0,8304; Type Pitot (S)
Sampling material
Filter Material Glass Fiber Filter Diameter [mm] 47
Filtration Temperature Stack Temperature Conditioning Temperature [° C] 180

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

Dust - Sampling and analysis Data 1
D -
Date and time of | Sampling . Dust mass on ust ".’as.s n Sampling
. Filter . the Rinsing
I.D. Sample Reply Start of the duration the filter . Volume
Sampling [min] Code [mg] solution [INm?] @
[mg]

Method Blank 18/05/2017 / FF57 0,00 0,05 0,500
2123747-001 Reply 1 18/8:_/529017 30 FF58 2,98 0,04 0,540
2123747-002 Reply 2 18/;)3_/529017 30 FF59 2,61 0,04 0,557
2123747-003 Reply 3 18/?5_/529017 30 FF60 2,68 0,05 0,555
2123747-004 Reply 4 18/525_/529017 30 FF61 2,48 0,06 0,666
2123747-005 Reply 5 18/3;_/529017 30 FF62 2,88 0,06 0,672
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Dust - Sampling and analysis Data 2
Dust
Stack Pressure Dust Concentration
I.D. Sample | Speed | Temperature[°C] H,0 [%v/v] | O,[%v/v] | Concentration | correct with
[kPa] 31 (2)
[m/s] [mg/Nm’] 0,
[mg/Nm?] ©!
Meth
ethod / 163,00 101,2 7,74 12,63 0,10 0,07
Blank
2123747-001 | 13,61 160,57 101,3 7,47 12,63 5,60 4,02
2123747-002 | 14,02 160,97 101,3 7,59 12,61 4,76 3,41
2123747-003 | 13,84 160,70 101,4 7,96 12,63 4,93 3,53
2123747-004 | 13,76 161,89 101,5 7,78 12,64 3,81 2,74
2123747-005 | 13,68 160,28 101,5 7,89 12,65 4,37 3,14

@ pbust Concentration (Wet).
® pust Concentration (Dry), normalized for temperature and pressure and corrected for reference oxygen.

Dust - Quality Control (QC) 3
Dust
Date and time of Sampling c::r(;‘z:::tisl:n
I.D. Sample | Reply Start of the duration | Iso rate [%] @ | Result o Result®
li . 2
Sampling [min] [mg/Nm?] -
Blank
Method Blank 18/05/2017 / 0,07 Positive
2123747-001 Ref Y 18/05/2017 09:59 30 0,1 Positive
Reply -
2123747-002 ) 18/05/2017 10:59 30 0,1 Positive
Reply "
2123747-003 3 18/05/2017 11:59 30 0 Positive
Reply "
2123747-004 4 18/05/2017 12:59 30 0 Positive
Reply L
2123747-005 5 18/05/2017 13:59 30 0,1 Positive

“ pust sampling must be done in isocinetics. The isocinetic value must be within the Range -5% <G <+ 15%.
® Dust concentration in Method Blank must be less than 10% of the emission limit - ELV (paragraph 10.6 of UNI EN
13284-1: 2003 standard).
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12.3 COMBUSTION GAS REPORT

Nitrogen Oxides, Carbon Monoxide, Sulfur Dioxide, Oxygen and Carbon Dioxide -
Sampling and Analysis Report

Oxygen (0O)

UNI EN 14789:2017

Nitrogen Oxide (NO)

UNI EN 14792:2017

Carbon Monoxide (CO)

UNI EN 15058:2017

Sulfur Dioxide (SO,)

ISO 11042-1:1996

Carbon Dioxide (CO,)

ISO 11042-1:1996

Information on the instrumentatio used for sampling and analysis

Instrumentation

Analizzatore Gas

Horiba

MY25EG2X

Analizzatore
Horiba PG-350E

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

Determination of Nitrogen Oxide (NO) - Sampling and analysis Data

. Sampling Nitrogen Oxide
I.D. Sample Reply Dat;ef;ir:: ;l;nr:ptzrnsgtart dura.tion (NO) - [mg/Nm3] O)E;)g:;](%z,) )
[min] (2)
2123747-001 Reply 1 18/05/2017 09:59 30 43,12 12,63
2123747-002 Reply 2 18/05/2017 10:59 30 42,48 12,61
2123747-003 Reply 3 18/05/2017 11:59 30 42,03 12,63
2123747-004 Reply 4 18/05/2017 12:59 30 42,66 12,64
2123747-005 Reply 5 18/05/2017 13:59 30 41,79 12,65

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which AST (NOx) is

performed.

(2) The Nitric Oxide (NOx) value is corrected for the reference oxygen, is normalized by temperature and pressure and
is expressed on a dry basis.
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Determination of Carbon Monoxide (CO) - Sampling and analysis Data | 2
. Sampling Carbon
I.D. Sample Reply Date and time o.f Start of duration Monoxide Ongen (C()lz)) )
the Sampling [min] (CO) - [mg/Nm3] [%vol]
2123747-001 Reply 1 18/05/2017 09:59 30 0,87 12,63
2123747-002 Reply 2 18/05/2017 10:59 30 0,96 12,61
2123747-003 Reply 3 18/05/2017 11:59 30 1,03 12,63
2123747-004 Reply 4 18/05/2017 12:59 30 1,02 12,64
2123747-005 Reply 5 18/05/2017 13:59 30 1,05 12,65
Notes:
(1) The oxygen value reported refers to the same measurement period of the parameter on which AST (CO) is
performed.

(2) The carbon monoxide (CO) value is corrected for the reference oxygen, is normalized by temperature and pressure
and is expressed on a dry basis.

Determination of Sulfur Dioxide (SO,) - Sampling and analysis Data 3
. Sampling ..
Date and time of Start of . Sulfur Dioxide Oxygen (0,) -
1.D. | Repl
Sample eply the Sampling d"[l::it:]m (SO,) - [mg/Nm’] [%vol] )
2123747-001 Reply 1 18/05/2017 09:59 30 22,72 12,63
2123747-002 Reply 2 18/05/2017 10:59 30 22,59 12,61
2123747-003 Reply 3 18/05/2017 11:59 30 22,88 12,63
2123747-004 Reply 4 18/05/2017 12:59 30 21,63 12,64
2123747-005 Reply 5 18/05/2017 13:59 30 21,99 12,65
Notes:
(1) The oxygen value reported refers to the same measurement period of the parameter on which AST (SO,) is
performed.

(2) The sulfur dioxide (SO,) value is corrected for the reference oxygen, is normalized by temperature and pressure
and is expressed on a dry basis.
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12.4 AMMONIA REPORT

Sampling and Analysis Report - Ammonia

Ammonia

EPA CTM 027:1997

Auxiliary Parameter

Velocity and Flow

UNI EN ISO 16911-1:2013 Annex A

Oxygen (0,)

UNI EN 14789:2006

Temperature UNI EN ISO 16911-1:2013 Annex A
Pressure UNI EN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Isokinetic Sampler DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 91126 k =0,8304; Type Pitot (S)

Sampling material

Filter Material

Glass Fiber Filter

Absorption solution

H,SO,-0,1 N

Filtration Temperature

Stack Temperature

Conditioning Temperature [° C]

180

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

D ime of l

I.D. ate and time o Samp'lng Sampling Impinger G1 Impinger G2 | Concentration
samole Reply Start of the duration Volume [ngl ) [mal [mal [m /Nm3]

P Sampling [min] & & &

Method Blank 18/05/2017 / / 0,000 0,000 /
2123747- | Repl

021 ef Y118/05/201709:59| 30 0,540 0,510 0,000 0,94
2123747- | Repl

0302 ezp Y118/05/2017 10:59| 30 0,557 0,440 0,000 0,79
2123747- | Repl

o3 e; Y118/05/201711:59| 30 0,555 0,610 0,000 1,10
2123747- | Repl

o e:y 18/05/201712:59 | 30 0,666 0,570 0,000 0,86
21%%7547' Resply 18/05/2017 13:59 | 30 0,672 0,650 0,000 0,97

™ Eor Blanks of the method is considered a volume of 1 m®
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13 ANNEX 4 — AST REPORT
13.1 CARBON MONOXIDE - AST
Parameter CoO
SRM (Y) AMS (X) Difference
N. Test DATE/TIME [mg/Nm?® Rep. 0,] | [mg/Nm>Rep. 0,] (Xi)
1 18/5/17 9:59 0,87 1,92 -1,05
2 18/5/17 10:59 0,96 1,99 -1,03
3 18/5/17 11:59 1,03 2,07 -1,04
4 18/5/17 12:59 1,02 2,05 -1,03
5 18/5/17 13:59 1,05 2,06 -1,01
Average 0,99 2,02 -1,03
Standard deviation(Sp) 0,01
Y max -Y min 0,18
Emission Limit Value
[mg/Nm?® rif 0,] 264
Confidence Internal limit value 95% 10
Test value for variability kv 0,916
Uncertainty oo 13,47
t student 0,95 (N-1) 2,13
Test of variability So<1,500kv Positive
Test of Validity of the
calibration function o
0 Positive
D|<t095(N —1)T+00
N
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Parameter NO
SRM (Y) AMS (X) Difference
N. Test DATE/TIME [mg/Nm?® Rep. 0,]| [mg/Nm°Rep. O,] (Xi)
1 18/5/17 9:59 43,12 56,86 -13,74
2 18/5/17 10:59 42,48 56,72 -14,24
3 18/5/17 11:59 42,03 56,89 -14,86
4 18/5/17 12:59 42,66 56,76 -14,10
5 18/5/17 13:59 41,79 55,90 -14,11
Average 42,42 56,63 -14,21
Standard deviation(Sp) 0,41
Y max -Y min 1,33
Emission Limit Value
[mg/Nm? rif 0,] 176
Confidence Internal limit value 95% 20
Test value for variability kv 0,916
Uncertainty oo 17,96
t student 0,95 (N-1) 2,13
Test of variability .
Positive
Sp<1,500kv
Test of Validity of the
calibration function o
D Positive
D] <t0.95(N —1)W+00
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13.3 SULFUR DIOXIDE - AST
Parameter SO,
SRM (Y) AMS (X) Difference
N. Test DATE/TIME [mg/Nm?® Rep. 0,] [mg/Nm>Rep. 0,] (Xi)
1 18/5/17 9:59 22,72 26,77 -4,05
2 18/5/17 10:59 22,59 24,75 -2,16
3 18/5/17 11:59 22,88 24,76 -1,88
4 18/5/17 12:59 21,63 24,10 -2,47
5 18/5/17 13:59 21,99 24,91 -2,92
Average 22,36 25,06 -2,70
Standard deviation(Sp) 0,85
Y max -Y min 1,25
Emission Limit Value
[mg/Nm?® rif 0,] 132
Confidence Internal limit value 95% 20
Test value for variability kv 0,916
Uncertainty oo 13,47
t student 0,95 (N-1) 2,13
Test of variability So<1,500kv Positive
Test of Validity of the
calibration function o
D Positive
D|<t0.95(N -1)T+oo
N
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13.4 DusT-AST
Parameter Dust
SRM (Y) AMS (X) Difference
N. Test DATE/TIME [mg/Nm?® Dry gas, [mg/Nm>Dry gas, (Xi)
Rep. 0,] Rep. O,]
1 18/5/17 9:59 4,02 5,67 -1,65
2 18/5/17 10:59 3,41 5,59 -2,18
3 18/5/17 11:59 3,53 5,60 -2,07
4 18/5/17 12:59 2,74 5,52 -2,78
5 18/5/17 13:59 3,14 5,30 -2,16
Average 3,37 5,54 -2,17
Standard deviation(Sp) 0,40
Y max -Y min 1,28
Emission Limit Value 55
[mg/Nm? rif 0,]
Confidence Internal limit value 30
95%
Test value for variability kv 0,916
Uncertainty oo 8,42
t student 0,95 (N-1) 2,13
Test of variability .
Positive
Sp<1,500kv

Test of Validity of the

cal_lbratlon furSIB:tlon Positive
D|<t095(N-1)-—=+00
IN
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13.5 AMMONIA
Parameter NH;
SRM (Y) AMS (X) Difference
N. Test DATE/TIME [mg/Nm?® Rep. 0,] | [mg/Nm>Rep. 0,] (Xi)
1 18/5/17 9:59 0,68 0,15 0,53
2 18/5/17 10:59 0,56 0,15 0,41
3 18/5/17 11:59 0,79 0,15 0,64
4 18/5/17 12:59 0,61 0,15 0,46
5 18/5/17 13:59 0,70 0,15 0,55
Average 0,67 0,15 0,52
Standard deviation(Sp) 0,08
Y max -Y min 0,22
Emission Limit Value 26
[mg/Nm? rif 0,] !
Confidence Internal limit value 95% 40
Test value for variability kv 0,92
Uncertainty oo 0,53
t student 0,95 (N-1) 2,13
Test of variability .
Positive
Sp<1,500kv
Test of Validity of the
calibration function oy
D Positive
D|<t0.95(N —1)T+00
N
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E%‘ntd%s_) é TUVRheinland®
for aut Lavironment Precisely Right.
on Product Conformity (QAL1)
Certificate No.: 0000032301
Certified AMS: PG-350E for NO,, SO, CO, CO; and O, ,
Manufacturer: HORIBA Europe GmbH
Julius-Kronenberg-Str. 9
42799 Leichlingen
£ __ Germany o, -
Test Institute: TUV Rheinland Energie und Umwelt GmbH
This is to certify that the AMS has been tested
and found to comply with:
EN 15267-1: 2009, EN 15267-2: 2009, EN 15267-3: 2007
and EN 14181: 2004
Certification is awarded in respect of the conditions stated in this certificate
(see also the following pages).
wiuve
& %
2 _ * EN15267-3 tested
S ‘é « QAL1 certified
Z TOVRneiniand S« TUV approved
’/6 "'";,S e Annual inspection
* 0000037
Publication in the German Federal Gazette  This certificate will expire on
(BAnz.) of 05 March 2013 04 March 2018
German Federal Environment Agency TUV Rheinland Energie und Umwelt GmbH
Dessau, 22 March 2013 Cologne, 21 March 2013
r | ) = & —
ped ¢, Bl £
i, A. Dr. Marcel Langner ppa. Dr. Peter Wilbring
[ www.umwelt-tuv.de / www.eco-tuv.com [ TOV Rheinland Energie und Umwelt GmbH
teu@umwelt-tuv.de Am Grauen Stein
Tel. +49 221 806-2756 51105 Cologne
Accreditation according to EN ISO/IEC 17025 and certified according to ISO 8001:2008.
qall de Info@qal1 de page1of10 |
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Umwelt
Bundes é ¥ - ®
Amt ® Certificate: TUVRheinland
For sur Eavicorment 0000032301 / 22 March 2013 Precisely Right.
‘ Test report: $§36/21217617/A of 05 October 2012
Initial certification: 05 March 2013
Expiry date: 04 March 2018
Publication: BAnz AT 05 March 2013 B10, chapter |, No. 5.2
Approved application

The tested AMS is suitable for use at combustion plants according to EC Directive 2001/80/EC, at
waste incineration plants according to EC directive 2000/76/EC and other plants requiring official
approval. The measured ranges have been selected considering the wide application range of the
AMS.

The suitability of the AMS for this application was assessed on the basis of a laboratory test and a
sevenmonth field test at a waste incineration plant.

The AMS is approved for an ambient temperature range of +5 °C to +40 °C.

Any potential user should ensure, in consultation with the manufacturer, that this AMS is suitable for
the instaliation at which it will be installed.

Basis of the certification
This certification is based on:

test report 936/21217617/A of 05 October 2012 of TUV Rheinland Energie und Umwelt GmbH
suitability announced by the German Federal Environment Agency (UBA) as the relevant body
the ongoeing surveillance of the product and the manufacturing process

publication in the German Federal Gazette: BAnz AT 05 March 2013 B10, chapter |, No. 5.2

——— et ae————————— ———info@qa‘tce page 2 of 10
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Umwelt
Bundes ) . ®
Amt ® Certificate: A TUVRheinland
Tor sur EAvirorment 0000032301 / 22 March 2013 Precisely Right.
AMS designation:
\ PG-350E for NO,, SO, CO, CO; and O,
Manufacturer:
Horiba Europe GmbH, Leichlingen
Field of application:
Measurement at plants requiring official approval as well as plants within the scope of
2000/76/EC (waste incineration directive) and 2001/30/EC (large combustion plants directive)
Measuring ranges during the suitability test:
Certification Supplementary e
Components ranges ranges Unit
NO, 0-205" 0-2050” mg/m®
SO, 0-143 0-1430 mg/im?®
CO 0-75 0-1250 mg/m?®
CO: 0-20 - Vol.-%
0z 0-25 0-10 Vol -%
"as NO,, this corresponds to apx 0 - 134 mgim® NO
% as NO,, this corresponds to apx. 0 - 1340 ma/m® NO
Software version:
P2000788001D / 1.11
Restrictions:
None
Notes:
1. The maintenance interval is four weeks.
2. The ceriification range for the component SO: is not suited to meniter the daily mean
value at plants pursuant to 2000/76/EC.
3. The internal dryer should be by-passed for the test gas flow inside the PG-350E.
4. For measuring SO, the PD-100 permeation dryer manufactured by Horiba should be
used.
Tgst report:
TUV Rheinland Energie und Umwelt GmbH, Kdin
Report No.: 936/21217617/A dated 0S October 2012
—— T e —————————info@qatt-de page 30of 12
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Umwelt

Lunges s A TOVRheinland®

For sur Eavicorment 0000032201 / 22 March 2013 Precisely Right.

Certified product

This certificate applies tc automated measurement systems conforming to the following description:

The PG-350E measuring system is a multi-channel gas analyser which uses different measuring
principles according to the specific measured component The following table lists the different

measuring principles:
M wed component Measuring principle
NOy Chemiluminescence
CO, SO: COz Non-dispersive Infrared
absorption (NDIR)
O, Paramagnetism

The HORIBA PG-350E measuring system is compriged of the main parts described below:

Sampling

Sampling probe: M&C Type PSP 4000-H/C

Heated sample gas filter Type SP-2K ceramic material, pore size 2pm

Sampling hose: MEC Type PSP-W 4M 4/6 {length for performance testing apx. S m)
(max. 120 °C)

Analyser

Horiba: PG-350E

Sample gas dryer

Horiba permeation dryer, type PD-100 with 100 permeation tubes
or
MEC Analysentechnik condensing dryer, type PSS-5

The measuring system may be operated with the PD-100 permeation dryer manufactured by Horiba or
with the PSS-5 condensing dryer manufactured by M&C Analysentechnik.

Sample gas is led to the measuring system via a heated probe. The probe is equipped with an internal
filter made of ceramic material with a pore size of 2pm. The sample gas is transported via a heated
PTFE-line to a sample dryer before continuing via an unheated PTFE-line to the analyser. The pump
is situated behind the measuring cell.

Integrating several measuring cells, the AMS performs simultanecus measurement of muitiple
components. The sample gas continucusly flows through the respective measuring cell of the AMS.

S — 1L — ~ — —info@ga‘toe page 4 of 10
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Umwelt

Elrjnqtde@g Certificate: A TUVRheinland®
For eur Envirorment 0000032301 / 22 March 2013 Precisely Right.
General notes

This certificate is based upen the equipment tested. The manufaciurer is responsible for ensuring that
cn-going production complies with the requirements of the EN 15267. The manufacturer is reguired fo
maintain an approved quality management system contrelling the manufacture of the certified product.
Both the product and the quality management systems shall be subject to regular surveiliance.

If a product of the current production does not conform to the certified product, TUV Rheinland
Energie und Umwelt GmbH must be notified at the address given on page 1.

A certification mark with an 1D-Number that is specific to the certified product is presented on page 1

of this cerificate. This can be applied to the product or used in publicity material for the certified
product.

This document as well as the cerification mark remains property of TUV Rheinland Energie und
Umwelt GmbH. With revocation of the publication the cerfificate loses its validity. After the expiration of
the certificate and on reguests of the TUV Rheinland Energie und Umwelt GmbH this document shall
be returned and the certificate mark must not be employed anymore.

The relevant version of this ceriificate and its expiration is also accessible on the intemet: qal1.de.

Ceriification of PG-350E for NO, SO,, CO, CO: and O: is based on the documenis listed below and
the regular, continuous monitoring of the Quality Management System of the manufacturer:

Initial certification according to EN 15267:
Certificate No. 0000032301: 22 March 2013
Expiry date of the certificate: 04 March 2018

Test report: 936/21217617/A dated 05 October 2012
TUV Rheinland Energie und Umweit GmbH, Cologne

Publication: BAnz AT 05 March 2013 810, chapter [, No. 5.2
Announcement by UBA from 12 February 2013

galtde ———info@qaitde page 5of 10
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For sur Favironment

Certificate:

A TUVRheinland®

0000032301 / 22 March 2013

Calculation of overall uncertainty according to EN 14181 and EN 15267-3

Measuring system
NManufacturer

Name of measuring system
Serial number of the candidates
Measuring principe

Test report
Test ‘aboratory
Date of report

Measured component
Cerificaton range

Evaluation of the cross sensitivity (CS)
(system vath largest CS)

Sum of poste CS at zer0 pont

Sum of nzgative CS at zero pont

Sum of posive CS at reference point

Sum of negative CS at reference point
NMavimum sum of cross sensitivbes
Uncertainty of cross sensiduity

Calculation of the combined standard uncertainty
Tested parameter
Standard deviation from pared measurements under field conditions *
Lack of fit
Zero drift from field test
Span arift from field test
Influence of ambient temperature at span
Influence of supply woltage
Cross sensitivity (interference)
Influence of sample gas flow
Uncertainty of reference material at 70% of certfication range
Conerter efficiency for AMS measuring NOx
' Thelarger vaue s usea
“Repeatabity standard ceviation 3l span” or
"Standard deviaion Yom parsd MEeasUeMEnts under Sekd condtons”

Combined standard uncertainty (u.)
Toial expanded uncenainty

Relative total expanded uncertainty
Requirement of 2000/76/EC and 2001/80/EC
Requirement of EN 15267-3

qattde——

Horiba Europe GmbH
PG-250E

VCADFKBE / XL7TLTULY
Chemiluminescence

A1217817/A
TUV Rheinland
2012-10-08

NO, as NO
0 - 124 mgin?

0,24 mgm’
0,00 mgm®
0,00 mgm®
-0,70 mg/m?
0,34 mgm?
0487 mg/m?

mg/n?
mg/n?®
mg/n?
mg/n?®
mg/m?
mg/n?®
mg/n?
mg/n?

2,035
1,332
0.306

mg'm?®

U in % of the ELV 131 mgim®
U in % of the ELV 131 mg/m’
Uin % of e ELV 131 mgin?

Precisely Right.

0,797
0,336
0,082
4,141
1,774
0,094
0,238
0,013
1,173
10,563

(mg/n?®)*
(mg/m?)*
(mg/n?)*
(mg/n?®)*
(mg/n?®)*
(mg/n?)*
(mg/m?®)*
(mgln?)*
(mg/m’)*
{mg/n?)*

mg/m?

mg/m*

66
20.0
15.0
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Amt ® Certificate: TUVRheinland
[ For sur Eavicorment 0000032301 / 22 March 2013 Precisely Right.
Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Measuring system
Manufacturer Horiba Eurcpe GmbH
Name of measurng system PG-250E
Serial number of the candidates VCADFKBE / XL7LTUL1
[ Measuring princple NDIR
|
Test report 21217617/A
Test laboratory TOV Rheinand
Date of report 2012-10-08
Measured component S0;
Certfication range 0 - 143 mgm*
Evaluation of the cross sensitivity (CS)
(system with largest CS)
Sum of positwe CS at zero point 054 mgm*
Sum of negative CS at zero pont 082 mgm*
Sum of postve CS at refersnce point 070 mgm®
Sum of negative CS at reference pont -260 mgm*
Maxxmum sum of cross sensitivities -260 mgm®
Uncertanty of cross sensitwity -1.503 mg'm?
Calculation of the combined standard uncertainty
Tested parameter u
Standard dewiation from paired measurements under field condtions * Uy mgim* 1.672 (mp/m’j*
Lack of fit Uy mg'm* 0.334 (mg/m’y*
Zaro drift from field test Uey mgim? 3861 (mg/m?)*
Span drit from field test u, -2.171 mgm* 4713 (mg'm’f*
Influence of ambient temperature 3t span U, 1.752 mgm* 3.070 (mg'm’f
Influence of supply votage u, 0.720 mg'm* 0.624 (mg'm*f
Cross sensitivity (interfersnce) u mg'm* 2258 (mg'm’f*
Irfluence of sample gas fiow u, mgm? 0.067 (mg'm*f®
Uncentanty of reference matena at 70% of certifcation range Uy, mg'm* 1336 (mg'm*f*
* Thelarger value 5 used |
“Repeatabiity standard geviation at span” or
“Standard deviation from palred measuraments unger f2ld conaltions”
Combined standard uncertainty (u.) U, - \-'Z(um,. ¥ 423 mgm*
Total expanded uncertainty U=u k= 1y 198 830 mgm*
Relative total expanded uncertainty U in % of the ELV 60 mg/m® 13.8
Requirement of 2000/76/EC and 2001/80/EC U in % of the ELV 60 mgim’ 20.0
Requirement of EN 15267-3 Uin % of the ELV €0 mg/m* 15.0
[+ = L 1 R —info@qait-de page 7 of 10
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Calculation of overall uncertainty according to EN 14181 and EN 15267-2

Measuring system
Manufacturer Horiba Eurcpe GmbH
Name of measuring system PG-250E
Serial numter of the candidates VC4ADFKBA / XLTLTULY
Measuring prncple NDIR
Test report 21217617/A
Test laboratory TUV Rheinland
Date of report 2012-10-08
Measured component Cco
Centfication rangs 0 - 75 mgim®
Evaluation of the cross sensitivity (CS)
(system with ‘argest CS)
Sum of positwe CS at zero point 000 mgm*
Sum of negative CS at zero pont 000 mgm*
Sum of postve CS at reference point 050 mgm®
Sum of negative CS at reference pont 085 mgm®
Mszxmum sum of cross senstivities 085 mgm*
Uncertanty of cross sensitwity 0377 mgim*
Calculation of the combined standard uncertainty
Tested parameter Ty
Standard dewiation from paired measurements under field condtions *  Ug mgim® 0.356 (mg/m®)*
Lack of fit Uge mgim* 0.070 (mg/m’y
Zero drift from field test Ugy mgim* 0.706 (mg/m'y
Span drift from field test u,, -0675 mgm* 0456 (mg/m®y
Influence of ambient temperature 3t span U 0888 mgm® 0750 (mgim®y*
Influsnce of supply votage u, 0288 mgm® 0.082 (mg/m’y*
Cross sensitivity (interference) u mgim?* 0.142 (mgim®y*
Influznce of sample gas fiow u, mgim* 0.001 {mg/m'y®
Uncertanty of reference matenal at 70% of cerification range Uy, mgim?* 0.368 (mg/m®y*
' Thelarger value is used

“Repeatabiity standard dewviation at span” or

“Standard deviation from palred measuraments unger f2id conalions”
Combned standard uncertainty (u.) U = 3 (U, P 171 mgm*
Total expanded uncertainty U=u "k=u 106 335 mgm*
Relative total expanded uncertainty U in % of the ELV 50 mgim® 6.7
Requirement of 2000/76/EC and 2001/80/EC U in % of the ELV 50 mgim* 10.0
Requirement of EN 15287-3 Uin % of the ELV 50 mgim® 75
galtde e S = oDt page 8 of 10
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‘ Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Messuring system
Manufaciurer Horba Europe GmbH
Name of measuring system PG-350E
Serlal number of the canaklates VC4DFKBS / XLTLTUL1
Measuring principie NDIR
Teet report 2121761TIA
Test Iaboratory TOV Rheinland
Date of report 2012-10-08
Megsured componant CO;
Centification range 0 - 20 Voi-%
Evaluation of tha cross senaitivity (CS)
(system with largest CS)
Sum of positive CS at zero point 0.00 Voi-%
Sum of negative CS at zero point 0.00 Vol-%
Sum of postive CS at reference point 0.00 Voi-%
Sum of negative CS at reference point -0.11 Vol-%
Maximum sum of cross sansitivities -0.11 Voi-%
Uncertainty of cross sensiivity -0064 Voi-%
Calculation of the combined standard uncertainty
Testad parameter v
Standard deviation from palred measurements under fleld conaitions * up Vol-% 0.000 (Vol-%)
Lack of fit Uy Vol-% 0013 (Vol-%)
Zerc arif: trom f2ld test Usy Vol -% 0071 (Vol-%)*
Span drift from fleid test Uge 0238 Vol-% 0.057 (Vol-%)
Influence of amblent iemperature at span U 0.115 Vol-% 0013 (Vol-%)y
Infiuence of supply voRage u, 0.051 Vol-% 0.003 (Vol-%§
Cross sensitviy (Interferance) u Vol -% 0004 (Vol-%F
Influence of sampi2 gas flow u, Vol -% 0000 (Vol-%)
Uncerianty of reference material at 70% of certification range Uy Vol-% 0.026 (Vol-%)y
*  The arper value I3 used ©
“Repeatabilty standard deviation 3t span” or
“2tandarc ceviation from palred measurements uncer fieid conaitions™
Combined standara uncertainty (U <) T N T 043 Voi-%
Total expanded unceranty U=u."K= U,"1.96 0.85 Vol-%
Relative total expandad uncartainty U in % of tha range 20 Vol.-% 42
Requirsment of 2000/76/EC and 2001/80/EC U In % of tha range 20 Vol -% 10.0*
Reguirement of EN 15267-3 U in % of the range 20 Vol -% 75
** For this component no requirements in the EC-direciives 2001/80VEG und 2000/76/EG are glven.
The chosen value Is recommenced by the cenification boay.
qaltde ————info@uait-de"- page 8 of 10
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LAB N° 0435
Umwelt
Bundes Q ' : ®
| &
| Amt @ Certificate: TUVRheinland
i D et 0000032301 / 22 March 2013 Precisely Right.
Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Messuring systam
Manutacturer Horba Europe GmbH
Name of measuring system PG-350E
Serlal number of the canagidates VCA4DFKBS / XLTLTULY
Measuring principie Paramagnetism
Teet report 2121761TA
Test laboratory TOV Rnelnland
Date of raport 2012-10-08
Measured componant O;
Cenriification range 0 - 25 Voi-%
Evaluation of the cross senaitivity (CS)
(system with largest CS)
Sum of positive CS at zero point 000 Voi-%
Sum of negative CS at zero point 0.00 Vol-%
Sum of postive CS al referenca point 000 Voi-%
Sum of negative CS at reference point 0.00 Vol-%
Maximum sum of cross sensitivites 0.00 Voi-%
Uncertainty of cross sensitivity 0000 Voi-%
C of the t uncertalnty
Teetad parametar u
Standard deviation from palred measurements under fleid conaitions * Uy Vol-% 0004 (Vol-%)
Lackorfit U Voi-% 0000 (Vol-%)°
Zero drift from f2id test Usz Vol-% 0006 (Vol-%)
Span dret from fleid test U, 0092 Voi-% 0008 (Vol-%)
Influence of ambient tamperature at span U 0084 Voi-% 0007 (Vol-%)
Influence of suppiy voage u, 0018 Voi-% 0000 (Vol-%y
Cross sensitivily (Interference) u Voi-% 0000 ({(Vol-%)
Infiuence of sampie gas fow U, Vol -% 0000 (Vol-%)
Uncertainty of reference material 3t 70% of certfication range Us Vol -% 0041 (Vol-%)
*  The larper value Is used :
“Repeatabilty standard deviation at span” or
“3tandarc deviation from palred measurements uncer fleid concitions™
Combined standard uncartainty (u ¢) U =3 b ) 026 Vol-%
Total expanded uncerianty U=y, "k= u,"1.96 0.51 Vol-%
Relatlve total expanded uncartainty U In % of the range 25 Vol.-% 20
Requirsment of 2000/76/EC and 2001/80/EC U In % of tha range 25 Vol.-% 10.0**
Regquirement of EN 15267-3 Un % of the range 25 Voi-% 75
** For this component no requirements in the EC-directives 2001/8IVEG und 2000/75/EG are glven.
The chosen valug 1s recommenoed by the certification bady.
gaitde = infof@qatt.oe page 10of 10
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Applicata N e, .
D ' SN
epurazione M ACCREDIA "\
Acque s.n.c. = //"-\\ = LENTE ITALIANO DI ACCREDITAMENTO ! ~
di Filippo Giglio & C AN
O LAB N° 0435
Kalibrierlaboratorium der TetraTec Instruments GmbH ®
Calibration Laboratory of TefraTec Instruments GmbH re 'rﬂ 'ec
Instruments s
akkreditiert durch die / accredited by the .
. Fa=ssy
Deutsche Akkreditierungsstelle GmbH jaswst ([ DAKKS
als Kallbrierlaboratorium im / as calibration laboratory in the iy
Deutschen Kalibrierdienst DKD
06013
Dt~
Kalibrierschein Kalibrierzeichen L or
Calibration certificate Calfbration mark 2014-10
Gegenstand Gas Blender Dieser Kallbrierschein dokumentien die Rick-
Object fihrung auf nationale Mormale 2ur Darstellung
der Einheiten in Obarsinstimmung mit dem
Herstalier Be.T.A Strumentazione S.r.i Imermationalen Einhatiansystam (SI).
Manufaciurer Der DAKKS I8t Unlerzeichner der muitilataraian
Ubersinkommen der Eurcpean co-cperalion for
Typ BetaCAP30 RK Accreditation (EA) und der Intemational Labora-
Type tory Accreditstion Cooperation (ILAC) zur ge-
gensalligen Anerkennung der Kalibrisrscheine,
;mm'm' 300229 Fir die Einhaltung einer angemassanen Frist
evial number zur Wiederholung der Halibrierung ist der
Banutzar varantworilich.
This calibration cerlificale docurneants the
Auftraggeber Chimica Applicata
. sS.ne PR Depurazione Acque fraceabliily lo nelional slandards, which raalize
82013 Menti, italy fhe unite of measureman according lo the
Indernational Systam of Units (51),
Aufragsnummer PF790 Tha DAkKS Iz signalory to the multitateral
Order No. agreaments of the European co-operation for
Accreditation (EA) and of the infernational
Anzahl der Sellen des Kalibrierscheines 3 Laberatory Accraditation Gooperafion (ILAC) for
Number of pages of the certificale the mutusl recognition of cafibration cartificatss.
Datum der Kalibrierung 22102014 Th usar s obliged o have U adject
Dats of callbration recaibraled al appropriale infarvals.
Diaser Kalibrierschain darf nur vollstindig und unverdndert weilerverbreitet wenden, A ader Andanungen bedirfen der Genshmigung
w&w Akkredifarungssialo iy oych dos susclofentan mmmn mn-smmu::iﬂnu haban
Ll
This caibration corificale may nol be reproduced ather ihar in ful oxcep! with the permission of boil the G Accrecimiion Body
GmbH and i lssuing laboralary, Calbration carfificales wilhiow! sigrols are nod valicl
Datum Ledter das Kalbrerdaboraloriums Bearbelter
Dater Head of the labavalony Parson in change
2210.2014 Dr.rer.n nnes Schubert PTA Dominik Wam
P fé /.:;;-'.-_._
TetraTec Instruments GmbH - Gewerbesirasse 8 - 71144 Steinenbronn - Germany File: CALO32528
Tel +497157/53870 « Fax +497167/538710 - www tetratec.de - info@telratec. de DAGSIE VQ300 ROO
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il La8 N 0433
Calibration Laboratory of TetraTec Instruments GmbH
06013
Geite oK
2af3
Page english version 175800190
201410
1.) Calibration cbiject:  Gas Blender
Type: BetaCAP30 RK
Manufacturer; Be.T.A. strumentaziona
Serlal-Mo.: 300229
Meas.range: ca. 3.091 smifmin alr

at a relafive pressure of ca. 1000 hPa
Standard conditions: standard volume flows ara ralated to standard conditions
101325 hPa ; 293,15°K (20 °C) ; 0 % r.F.

2.) Calibration standards: Laminar Flow Element

Type: LDS-ES-056-10 S0MJ10-14 S50MJ10-12
Serlal-No.: LDS-ES-05-10 2.3 TTE810-N7 T52050-J13
Meas.range: 50...1350 ml/min 160...3500 mifmin 1000...12000 mlimin

3.) Calibration procedure:

Before the calibration the unit under test (uut) rested at least 6 hours in the laboratory
for Ihermal accomodation.

calibration-medium:  compressed air
calibration set-up: compressed air, 1000 hPa rel. - cal.standard 1 - unit under test -
calibration standard 2 - atmosphera

The calibration set-up was leak-proofed before the calibration,
To avold running-in effects the uut was run at least 10 min. at max. flow before taking
measuraments. Measuraments were taken not before 3 min after tuning the flow.

4.) Ambient conditions during calibration
atmospheric prassure: 964,56 + 1,0 hPa
room temperature: 230+1.0"C
atmospheric hurmidity: 32,2 + 5,0 %rF.
§.) Uncertalnties of measurement
volume flow:; 0,65% o.r. forQ==101h
0,85% our, for Q< 10 1h
absolule pressure: 0,10% o.r.

Given Is the extended uncerainty, which is calcuiated from the standard uncertainty by

multiplication with the extension factor k = 2. It was determined according to DKD-3 / EAL-R2,

thqzlue of the measurad variable is in the corresponding Interval of values with a probab#lity
5%,

The given uncertainties of values are composed of the uncertainties of the callbrabon procedure
and that of the uut during calibration. A part for the long-term-ingtability of the uut is not included.

TatraTec Instruments GmbH - Gewerbestrasse 8 - 71144 Steinanbronn - Germany
Tel +407157/53870 - Fax +497167/538710 - www.tetratec.da - info@tetratec.da File: CALO32528
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Calibration Laboratory of TetraTec Instrumants GmbH
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Saie oK
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Pags anglish vargion 17820100
201410
E.) results
Given valugs have the following meaning:
Step : selected divider-step
e © measurad standard volume flow inlet gas to be diluted ("TG1")
OQpour & measured standard volume flow diluted gas output ("OUT")
e © calculated standard volume flow diluting gas inlet ("TG0"), QN TG0 = QOUT - QN TG
g Concentration according to divider step (as displayad)
cp Concentration calculated from flow values
cy= 10026 Qe /(O + Crrel)
daw.; deviation calculated concentration against displayed valus
dev. =g -cz
une.: uneartainty of o dug to uncertainties of the maasurad flows
[ 2 o ¥
Il de I dic . ‘1
UNG= | —gi | ot | e 102 resp. uno.je=100%0=0
Vlag, ') lagz 7
All measurements ware performed at an entrance pressure of the gas-blender of ca. 1000 hPa rel.
Step Qurar Onree Qwour cs 1 dew. une.
- ml'min ml{min ml'min ) Fa %o %o
0 0,00 3116, 1 3116,1 0,00 0,00 0,00 0,00
1 106,582 14,4 21,2 3,33 3,42 0,09 0,04
2 210,99 2891.7 31027 5,67 5,80 0,13 0,05
4 421,33 2585,3 31066 13,33 13,56 0,23 012
8 537,74 22791 31168 26,67 26,58 0,21 0,25
15 152423 1534,0 30583 50,00 49,84 4,16 0,45
30 3016,3 0,0 3016,3 100,00 100,00 0,00 0,00
TatraTec Instruments GmbH - Gewarbastrassa 8 - 71144 Skinenbronn - Garmany
Tal +497157/53870 - Fax +497157/528710 - www. Btratec.da - infol@tatratec.da File: CALO32528

DR. 21.25 Rev.0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

52



Chimica

Applicata “\“\'\l':l"’"
Depurazione s\\&_//\-/’}’
jlac=NRA ACCREDIA 7§
Acque s.n.c. = /-/F-—\\ - VENTE ITAUANO DI ACCREDITAMENTO
Cp -~ z 3
di Filippo Giglio & C AT
‘e

LAB N® 0439

16 ANNEX 7 - CERTIFICATE OF ACCREDITATION TO UNI
CEI EN ISO / IEC 17025: 2005

LERITE fMALEARICY £ Ac ChEDITasetmD

b e i ool g Baramia) P A, BF SR M0
by LB, ] AL el o B e Agrrersods

CERTIFICATO DI ACCREDITAMENTO
Accreditation Certificate

AT I (439 Rev. 4

o denarache - CHIMICA APPLICATA DEPURAZIONE ACQUE di

gﬁLlD FILIPPO & C. Snc
Via Fio La Torre, 13 - AREA P.LP. - 82013 Menfi AG

& conlorme o requisBl ) GEI EN ISOMEC 17025:2005 "Requisiti generall per la competenza del
dellanorma | ahorator di prova e taraiura®

masts the regiwmeants EN ISOAEC 17025:2005 "General Requirements for the Compelence of Testing
of the standand and Cafitvation Laborafories® standard

quale Laboratorio di Prova
as Testing Laboratory

L'acereditamento altesta la compelenza tecnica dei Laboratoro relativements allo scopo riportato nelle
schede allagate al presente cerfificato. Le schede possono varlare nel tempo. | requisiti gestionall della
ISONEG 170252000 (sezlone 4) sono scrittl in un linguaggio idoneo all'attivit: del Laboratod di Prova, sono
cortorml al princip della 130 90012008 ed alineati con | 5ol requisiti applicabill,

Il presenta cerificain non & da ritenars] valido se non accompagnato dalle schade allegate & pud essers
s03peso o revocato in qualsiasi momanto nel caso di inademplenza accertata da pane dl ACCHEDIA.

La viganza deil'accreditamento pud essere veriflicata sul sl WEB (www.accradia it} o richiesta direttaments

al singeill Dipartiment! .

' The accreditation ceviifias the technical competance of the laboratory limited to the scope detailed in the
ammad'Endnrra.mﬂmm;mwh!mw.mmwﬁsmmmmsmmc
a8 rafevant to Testing Laboratories opsrations and meat the
principles of IS0 8001:2008 and are s pertinant raquiremants.
The present cerfificate is valid only If associaled to the annexed schedule, and can be suspended or
withdrawn &f any time in the svent of non fuifiment as ascerained by ACCREDIA
The in force stalus of the accreditation may be checked in the WEB site (www.accredia.it) or on direct

request o appointed
Data di 1* emissions Data dl modifica Data dl scadenza
15l issue date Modification date Expining date
2002-11-14 2015-02-17 l 2018-02-07
i Sl Troe—
P AR S — —— U . | S
Il Prattors ale Ii Direttore di Dipartimento Il Prosifents
& Diractor Depariment Bﬁmro:- The President
{Dr. Filippo Trifilatti) {Dr.ssa Silvia Tramonting (Cav, del Lav. Federico Grazioll)
el SA-E0 . B Pag. 1401

Sece peratia ¢ fegole: Via Guglisimo Salceta, 7/9 | 00161 Roma - taly | Ted. +39 06 8440991 | Fax +39 06 8841199
infalaccredail | wwweaceredia it | Partita IVA - Codice 10566381001
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17 ANNEX 8 - CERTIFICATES REFERENCE MATERIAL

SPTRLEGALE VUL SN MAURVLAD 13, FO1F, BALAKG
LV PRy OPERATIVY WA SENATIAT SW0NETTA /7. JO007, CAPCNAGD )
TELEFOH: 07 T

SAPID PRODUIIONE IDROGEND OSSIGEND 5.r.l.
O2RSTOS ¢ TELEFAX

| “SAPIO

GRUPPO

CERTIFICATO DI ANALISI

rm——— 538 - ol

GCLIENTE: GHIMICA APPUCATA DEPURAZIONE ACCUE

Cumiserar
INDIRZZ O VI PID LA TORAE 13 - AREA PIP MENFI 52013 AG
Akt
NUMERD ORDINE: 383d0tn COOICE AIORDIND: i3 SYDEN PER RIOADING: poaimweanial
[ LT ot suEaing Humars vordn: B0047186110
MATRICOLA: PIETSE CAPACITA" flitd): 18 SCADEMZA
Savsal nurnbee: Capacdy (s |- PROVA IDRALILICA: 01734125
Expimbic fysimub ust
CONTENUTO: MISCELA DI GAB RECIFIENTE: BOMBOLA GRUPPOD S-UNNTI44
Canisa IHOX
Vit
METODO i PAEPARAZIONE: GRAVIMETRICO GECONDO NORME iB0 é142 - B0 6143
Moo of g oion:
COMPONENTE FECHIFRTA CONCENTRAZIONE (C) incerierza Flalativa (AC%)
e ] s Concanimlion (T) Fapdacien Uncarainty (0%
OISR BN CARBORIO 25,005, AT ET. 8
OO0 N CARBONIO 230 porm =1 pem 2%
CED [ AZDTLH 300 ppm 208 ppm 2%
AMIDRIDE: HOUFORCHA R T LA ppm 24%
RS O AZOTD TOTAL . o 2%
Complemento: AZOTO & done [E) In tesmin| di: motime
[T Concantition /7) axpmased s faoma off

Lincanazza relstive (A0 fponisds & SSpresas coMmS incanerzs sslets mialive con Laliom o coperiura k=2, corissondents ad un ivalo o

liduca dal B5'% cica.
FileriHla LLa bamfura dol il masss wiltzzeio per s della mincela i efeliuaia uilizzando messe ceriiicate dal canteo
Trabenadubte. di menura LAT nross;
la iarrn dollo mAasee 8 in nlin PTSX
| i chdliy s a5 aona:
Mot LATOSS 4512015 STEA015. MRS 0706
Nnbl
{ PRESSIONE Df RIEMPIMENTQ ibar): 1208 RIGCHI PERLABALUTE. | ooy
| Ftng o o o, Haath nazae.
PRESSIONE MINIMA DI UTILLZZO (oar): 13 CHIMICO-FISICHE: NERTE
Melirvirvicartt presaLng jba) R and phyaies!
prrpwleriies”
TEMPERATURA D4 STOCCAGGIO [*G): DATA DI SCADEMZA: o
Stirage wempanitus (T} e-40 iy e o
Data cartficalo: 3108207 Kumarm certificato: 201 7022384 MWFQ-
Covification dale* Cantbiasis number parmior o
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QEor LEOALE: Wl BAN MALFILID 13 ANPY. LELGND
VPR CACRATIVE vl SENATORY 77 FOMT, CAPONAGD (B
TELEFOWD: SZROTAS! / TELEFAN (.PETA0RS

| “SAPIO

] BAPID PRODUZDIONE |DROGEND DSSIGEND S.r.L
GRUPPO

CERTIFICATO DI ANALISI
Cartificata of analysis 3 ?
-0 {
CLIEMTE: CHMICA APPLICATA DEFUHADGNE AUOUE
Casiomenr.
HOIRIZZO: WA PIO LA TORRE 13 - AREA PIP MENFI 02013 AG
Fdrman
NUMERD ORDINE: 3832354 CODNCE RIORDING: PE1YZIVDFN PER RIORDING: aroinde sanlo.l
i riumbay T TRRng] Mampen vonde ; S04 061 10
MATRICOLA: MPA190S CAPACITA® (i) 10 SCADENZA
Fanal martar Cagmedy (b PROVA IDRAULICA: 07218
Erabon hycm fast:
CONTENUTO: MIBCELA DI GAS ~ RECIPIENTE: BOMBOLA GRUFPO E-UNIT14d
Clnafii: IHONK
oy
METODO 01 PREFARAZIONE: GRAVIMETRICO SECONDO MORME 180 6142 - B0-8143
byt of prvpenelion
COMPOMNENTE HIGHIESTA CONCENTRAZIONE {0) Iincertecza Palitbea {2C9%)
ampcnail Fnques! Cananirain [ ] Pakiive Lisocanalnny (A0 %]
DA [ AT B.0pom a1 H ppn s,
Camplamento: AZOTO Concanirazions (C) asprasss bn termind di: mokmal
[ Condmimike (O gy it ks ol

Linenrinzza migthe (ACM%) ipartits 4 espresss come incarszza salesa miatha con [ation di soperurs k=2, comapondants 8d un iveio d!
{iducia ol p6% clrea,

Atarinilty; Ln tarzura del misursions of masss uiEzzaic per la proosrazons della miscele & slfetuals ullizzande masse cortfiicate dal conbro
emssany: df baralur LAT po0BE;

| tarlurs dalle mansd & oseguits in conlomnily alla prosaturs FTS3

¥ cenificasi o dadmenio dells maasn willizode song:

LATOSS 451/201 5. H72'2015: 028N 5, 0272015

Hale:
(i
PRESSIONE OF FIEMPIMENTC 41} | 100 FISCHIPER LASALUTE: | yopigeiane SEMPUCE
Rt s o Hacikh ez
PROPRIL A
PRESSIONE MINIMA DI UTILIZZO bevk: | CHIM ; —
peprertars:
TEMPERATURA DI STOCCAGGIO *G): Ol CATA B SCADEMIA aazon8
Birwacye Wamgwisilui (47) L
Dty centicato: S3OVZ01T Numaro certificato: 201702018 Mﬁ:ﬂ%l
Cad¥icifcn dale. Cartiamiy number Cpenaion

Pagina 1 dl 1

DR. 21.25 Rev.0
Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

55



Chimica

ot

. \\Il‘ll,,'
Applicata N
o -~ o
Depurazione == "3 ACCREDIA %
Acque s.n.c. R g VENTE [TALIANO DI ACCREDITAMENTO A2
NS
O

di Filippo Giglio & C

N

ISR

LAB N® 0439

[ “sAPIO

GRUFPE0

GEDF LEOALE" Wik Bun MALFILRY 13 S90E), MALANG
LA OPERATIVL VDA SEMA TORL SRONETTA I7, J0807, CAPCAGD /i)
FELEFOWD. 285T081 ¢ TELERAN. ELMSTanML?

J EAPIO PRODUZIONE IDROGENQ OSSIGEND B.r.l.

CERTIFICATO DI ANALISI

IS Uffean

CLIENTE CHIMICA APPLICATA DEPURAZIONE ACOUE
Cligmer

INDIRIZZ0: VLA PIO LA TORAE 13 - AREA PIP MENF] 82013 AG
A,

NUMERC DRDHNE : 3832354 CODICE RICADING; PEILBZBOFN PER RIORDING. ol # sacto.lt

Dlar nurmibar Cioche reerianing Mumaso vardn ; BO041ET 10
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1 INTRODUCTION

SUNLAB Ltd commissioned to CADA snc di F.Giglio & C. the calibration activities (QAL2) in
accordance to the EN 14181:2015 on Automated Measuring System (AMS) installed for continuous
monitoring of Stack 6D emissions at the Delimara Power Station, Marsaxlokk, Malta .

In this technical report, we describe the linearity test performed on AMS Stack 6D after change

over to the methane conversion of the plant.

The report describes all the activities required by the technical standard EN 14181:2015 in

particular:
= The functional test (Annex A of EN 14181:2015),

= Calibration function created on 15 parallel measurements.

The technical activity has been performed on 12%, 15" and 16" May 2017.
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2 REFERENCE

2.1 NORMATIVE REFERENCE

EN 14181:2015: “Automatic measurement systems quality Assurance”;

Legislative Decree 3 April 2006 n. 152: “Rules in environing matter”;

Legislative Decree 11 May 2005 n. 133: “Implementation of Direttive 200/76/CE, in waste
incineration field”;

Tecnical Guide for administrator of continuous monitoring systems for emissions in
atmosphere ISPRA 69/2011;

Tecnical Guide for administrator of continuous monitoring systems for emissions in
atmosphere ISPRA 87/2013;

Environmental Protection Agency Office of Environmental Enforcement (OEE) - Air
Guidance Note on the Implementation of I.S. EN 14181 (AG3).

Method Implementation Document (MID 14181). EN 14181: Stationary source emissions
Quality assurance of automated measuring systems. Environment Agency Version 3 April 2014.
Technical Guidance Note (Monitoring). M20 Quality assurance of continuous emission
monitoring systems - application of EN 14181 and BS EN 13284-2. Environment Agency
Version 3 June 2015.

2.2 TERMS OF REFERENCE

AMS (Automatic Measurement System): measurement system installed permanently in the
place for emissions continuous monitoring;

In-situ AMS: AMS having the detection unit in the gas stream or in a part of it;

Extractive AMS: AMS having the detection unit physically separated from the gas stream
by means a sampling system;

SRM (Standardized Reference Method): standardized and described method to define an
air quality feature;

ELV: Emission Limit Value of a determined parameter.
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3 DESCRIPTION OF THE PLANT

The phase 3 of the power electrical generation plant at the Delimara Power Station was been
converted from HFO to natural gas, for all eight diesel engines. Four of these eight engines (1 to 4)
will be capable of running only on natural gas (NG) as single fuel, whilst the remaining four (5 to 8)
were been converted as dual fuel engines, running on natural gas as the main fuel or diesel in
emergency situations.

From the 4 chimneys the exhaust gases of engines are transported into the atmosphere, each
chimney taking up the exhaust gases of 2 engines and for continuous emission monitoring an AMS

(Automatic Measurement System) is installed at each chimney.

Table 1 - Data Sheet of Customer

Data Sheet of Customer

Company D3 POWER GENERATION LIMITED LTD
Adress Enemalta Building, Trig Belt il-Hazna
City Marsa MRS 1571
Location of Sampling Delimara Power Station
Emission Point 6D
Responsible David Griscti
Description of the plant Power plant

Process characteristics

Electricity production

Source of emission

Diesel Engines N°47 & 48

Majority fuel

Natural Gas

GPS Coordinates (N - E)

35°49'57.12" |  14°33'27.87"

Pollution abatement system

SCR/Denox + DeSOx + Filter

Authorization decree

IPPC IP 0002/07/Fii

Reference Oxygen for Correction of Results

15 % Vol.

The emission limits with Natural Gas Fuel are as follows.

Table 2 - Emission Limit Value - IPPC IP 0002/07/C

Emission Limit Value
Parameter Unit of Measurement Value
Dust mg/Nm’> 5
Nitrogen Oxides mg/Nm’> 55
Sulfur Dioxide mg/Nm3 100
Carbon Monoxide mg/Nm’> 110
Ammonia mg/Nm3 2,6
Note: All values shall be corrected to 273.15 K, 101,3 Pa, dry gas volume and to an Oxygen
content of 15% vol.
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Below, Information of Emission Point “6D” and Sampling Security Information.
Table 3 - Information of Emission Point
Data Sheet of Emission Point
Height of Stack [m] 65
Height of the ground of sampling point 25
Distance of pertubation upstream of sampling point 25
Distance of pertubation downstream of sampling point 25
Flow direction Vertical
Direct outlet in Atmosphere Yes
Diameter [m] 200
Stack Area [m’] 3,14
Number of Sampling Lines (Access Ports) 2
Conformance of the Sampling Platform
Sampling platform area > 5 m’ and support > 400 kg Yes
Presence of artificial lighting Yes
Appropriate electrical installation Yes
Secure platform Yes
Sampling platform conformance Yes

During the parallel measurements the plant loads have been changed, this operation represents

the normal plant conditions and increase the variability of data to implement the calibration.

Table 4 - Plant Load during the measurements

Plant Load during the measurements

Fuel Natural Gas Other Fuel /

Day Time Source of emission Load
12/05/2017 08:00 - 24:00 DE47 & DE48 shut down 16 MW 50%
15/05/2017 08:00 - 24:00 DE47 & 48 32 MW 100%
16/05/2017 08:00 - 24:00 DE47 & 48 26 MW 80%
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4 STANDARD REFERENCE METHOD (SRM)

Flow, dust and ammonia measurements are made directly to the chimney. The combustion gases

are transported through a heated probe to the analyzer. The gases before being analyzed pass into

a chiller that removes water.

Below is the SRM specification used for parallel measurements.

Table 5 - SRM Sampling and Analysis Method

Parameter Method

Description of the method

Dust UNI EN 13284-1:2003

Stationary source emissions. Determination
of low range mass concentration of dust.
Manual gravimetric method.

NH; EPA CTM 027:1997

Procedure for collection and analysis of
ammonia in stationary sources.

NOx UNI EN 14792:2006

Stationary source emissions. Determination
of mass concentration of nitrogen oxides
(NOx). Reference method:
Chemiluminescence.

SO, ISO 11042-1:1996

Gas turbines - Exhaust gas emission - Part 1:
Measurement and evaluation. Principle of
Measurement: Non-dispersive infrared
(NDIR).

co UNI EN 15058:2006

Stationary source emissions. Determination
of the mass concentration of carbon
monoxide (CO). Reference method: Non-
dispersive infrared spectrometry.

CO, SO 11042-1:1996

Gas turbines - Exhaust gas emission - Part 1:
Measurement and evaluation. Principle of
Measurement: Non-dispersive infrared
(NDIR).

0, UNI EN 14789:2006

Determination of volume concentration of
oxygen (O;). Reference method -
Paramagnetism.

H,O UNI EN 14790:2006

Stationary source emissions. Determination
of the water vapour in ducts.

Flow, Velocity UNI EN 16911:2013 Annex A

Temperature, Pressure | UNI EN 16911:2013 Annex A

Stationary source emissions. Manual and
automatic determination of velocity and

volume flow rate in ducts. Part 1: Manual
reference method.
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Below are the technical specifications of the instrumentation used during the sampling.

Table 6 - SRM Specification

Parameter | Manufacturer / Model Measuring principle Range of Measurement
Dust Dado Lab - ST5 Sampling Only Sampling
Flow, Velocity Dado Lab - ST5 Differential Pressure -100 + 1000 Pa
Temperature Dado Lab - ST5 Thermocouples - Type K 0-1200°C
Pressure Dado Lab - ST5 Static/Barometric Pressure | 10 + 105 kPa (1050 mBar)
NH; Dado Lab - ST5 Sampling
. I 0-25/50/100/250/
N H PG - E LD chemil
Ox oriba / PG - 350 CLD chemiluminescence 500/1000/2500 ppm
SO, Horiba / PG - 350 E ND-IR 0-50/100/200/500 ppm
co Horiba / PG - 350 E ND-IR 0-60/100/200/500/1000 ppm
CO; Horiba / PG - 350 E ND-IR 0-10/20/30 %
0, Horiba / PG - 350 E Paramagnetic 0-/10/25 %
H,0 Tecora - Ayron Sampling Only Sampling

In Annex 6 and 7, QAL1 certificates of SRM and Diluition System.
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5 AUTOMETED MEASURING SYSTEM (AMS)

AMS has been supplied by SICK and consists in an independent flue gas analyzer placed in a cabin
at the base of the stack 6D.

Inside the cabin there are two types of instruments:

In situ analyzers, for measurement of dust, temperature, pressure;
extraction analyzers, for measurement of carbon monoxide (CO), Sulfur dioxide (SO,),
nitrogen monoxide (NO), nitrogen dioxide (NO,), carbon dioxide (CO,), ammonia (NH3) and

water vapor (H,0).

The in situ analyzers, measure directly in the chimney the parameter or the physical characteristic
of the flue gas. In particular, the concentration of the dust is measured with the Optical Extinction
technique, temperature and pressure with heat resistance and electro pneumatic transducer
system respectively.

Extract analyzers are connected to the AMS analysis-cabin through a heated line. Heated line
brings the flue gas under the same sampling conditions of temperature, humidity and to avoid
condensation along the sampling line. All parameters are measured by IR Non-Dispersive

technique(NDIR), while oxygen is measured with zirconium oxides.

Table 7 - AUTOMATED MEASURING SYSTEM (AMS) FEATURES

Supplier Certification Analyzer | Measuring Principle |Parameter| Full-scale set
SB 100 Optical - Extinction Dust 0 - 200 mg/Nm?*
ZrO, 0, 0-21%
. co 0 - 300 mg/Nm?
TUV
SICK Technischer CO, 0-25%
Uberwachungsverein MCS 100 E IR Non-Dispersive NO 0 - 300 mg/Nm?
2 - mg/Nm
(NDIR) NO 0 - 100 mg/Nm?
SO, 0 - 2000 mg/Nm?
NH; 0-30 mg/Nm?
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6 FUNCTIONAL TEST

The functional tests are a mandatory requirement within EN 14181. Suitably trained personnel
from either the test laboratory, process operator or AMS supplier may perform the functional
tests. The functional test is intended to verify that the AMS is installed in accordance with the
requirements of the industry standard.
The functional test has the aim to ensure:

= AMS is installed at a representative sampling point,

= AMS is working and in good condition,

= AMS is maintenance properly as required by the user manuals,

= AMS has the same performance as stated in QAL 1 certificate.
In addition, the technical standard EN 14181: 2015 also provides for checks to be carried out
during the operation of the analyzer. Among the most important are:

= Zero and SPAN Test with Certified Gas (QAL3 Controls). These controls are the

responsibility of the Plant operator,

= Zero and Span Drift in time. These controls are the responsibility of the Plant operator.

The checks performed by certified laboratory in according to technical standard EN ISO / IEC 17025
are:

= Verify the functionality of the entire system (Leak Test, Response Time),

= Zero and SPAN test with certified material,

= Linearity Checking.
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Table 2 specifies the individual steps of the functional test of AMS to be performed during QAL2

and AST for extractive and in-situ AMS.

Table 8 - Fuctional Test Step

Functional Test to be performed during QAL2 / AST activities on AMS (EN 14181 : 2015 - Annex A)
N. Type of Verification Extractive AMS In-situ AMS Responsibility
1 | Alignment and cleanliness - X Supplier/Manufacturer
2 Sampling system X - Laboratory
3 | Documentation and records X X Plant operator
4 Functionality X X Plant operator
5 Leak test X - Laboratory
6 Zero and span check X X Laboratory
7 Linearity X - Laboratory
8 Interferences X X Laboratory / Supplier / Installer
9 | Zero and span drift (audit) X X Plant operator
10 Response time X X Laboratory
11 Report X X Laboratory

The functional test was carried out at 9™ May and the results are given in Annex N. 1 of the report.
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6.1 TEST OF LINEARITY

Analyzers measurement linearity is tested in according to the UNI EN 14181:2015 Annex B - Test
of Linearity. In this test procedure, a regression line is established between the instrument reading
of the AMS (x — values) and the reference material values (y-values). The regression line is
achieved at five different levels, including a zero concentrations. Different concentration levels
have been obtained by means the use of a calibrated dilution system.

Concentration levels to realize the regression line at approximately 20%, 40%, 60% and 80% of a
range which is at least the short-term ELV. For each levels concentration, at least three reading
shall be made. The time period between the beginning each of the three readings were be

separated by least four times the response time of the analyzer.

From measurement made it is determined the function linear regression:
xi= A+ B(y; - y,) (1)

The coefficient A’ is obtained with the Formula (2):

n
, 1
A==y (2)
n .

i=1
where
A’ is the average value of the x-value, i.e. the average of the AMS instrument reading;
X is the individual AMS instrument reading;
n is the number of measuring point (at least 18, three for each levels).

The coefficient B is obtained with the Formula (3):

Z?:l xi(yi - yz)

B = (3)
Z?=1(yi _yz) 2
Y, is the average of the y-values, i.e. the average of the reference material
concentration;
Vi is the individual value of the reference material concentration.

Secondly the fuction in Formula (1) is converted to
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Throught the calculation of A according to Formula (4)
A= A'— By, (4)
For each concentration level the average of AMS readings at one and the same concentration level

¢ according to Formula (5):

1 mc
Xe = m_c £, Xc,i (5)
where
Xc is the average x-value (AMS-reading) at concentration level c;
Xc,i is the individual x-value (AMS reading) at concentration level c;
m¢ is the number of repetitions at one and the same concentration level c.

Calculate the residual d. of each average according to Formula (6)
dc = x.— (A+ Bc) (6)

where
c is the concentration level.
Finally, convert d. in concentration units to a relative unit d. s by dividing d. by the upper limit ¢,

of the range used in the linearity test according to Formula (7):
dc
derer = — 100% (7)
Cu

All residual shall pass this test in according to Formula (8):

derer < 5% (8)

The Linearity Test results are given in Annex N. 2 of the report.

DR.21.25 Rev. 0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

13



Chimica
Applicata

Depurazione S ACCREDIA :\

Acque s.n.c. z 3 LENTE ITALIANO DI ACCREDITAMENTO
di Filippo Giglio & C E d

7 CALIBRATION and VALIDATION OF THE AMS
(QAL2)

7.1 DETERMINATION OF THE CALIBRATION FUNCTION

The calibration of the AMS measurement should be performed on at least fifteen parallel
measurements with an SRM distributed in a period of 6-8 hours for three days. The object of the
parallel measurements was to calibrate and validate the AMS through an independent method
(SRM). The tests were carried out over a period of three days in order to take measurements
during different states of the system (for example changes of load).

Below it is shown flowchart that describes the steps of the calibration process.

Figure 1 - Flowchart of calibration process

SRM AMS
Conversion to Eventually,
AMS measuring @ @ conversion units (e.g.
condition @ A méA to mg/m?)
W L __ s Calculation of the - X;
calibration function
Calculation of
@ calibrated value, using
the calibration fuction
W
Conversion to ]:r
standard conditions @ '
using SRM
equipement Conversion to standard
@ conditions using plant
@ equipement
Test of variability -
YI.S ---> === Yis
Se:i:t'?1 of d @ Definition of walid
calipration procegure = a
calibration range
{a,bor c) ! 4
v W
[Ys.mln:- Ys,'naxl ﬂrﬂ; 1,1 ?s.m-:'x}

or[0; 0,2 ELV |

The standard assumes that the calibration function is linear with a constant residual standard

deviation. The calibration function is described by the following model.(See ISO 11095):
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yi=a+bx;+ g 9)
Where
Xi is the result i'" of the AMS; i=from 1 to N; N>15;
Vi is the result i" of the SRM; i=from 1 to N; N>15;
€ is the deviation between y; and the expected value;
a is the intercept of calibration fuction;
b is the slope of the calibration fuction.

The following quantities shall be calculated, average value of the AMS (Xx) and SRM (y):

1 N
%= NZ %, (10)
i=1
N
1
y = Nz Vi (11)
i=1

Following, the difference between the highest and lowest measured SRM concentration at
standard condition shall be calculated (Ysmax — Ysmin)- Depending on the range of
concentrations (Ysmax — Vsmin ) reported during the measurement one has to choose the

method of calculation of the calibration function.

Method a: if (Vs max — Ysmin ) 2 Maximum permissible uncertainty.
The parameters of the calibration function shall be calculated according to Formula (12) and

Formula (13):

?,=1( xi =)y —y)

b= 4
Ziv=1(xi — Xx)?

(12)

i=y— bx (13)

Method b: if (Y max — Vs min ) < maximum permissibile uncertainty and y ;i 2 15% of Limit
Emission Value (ELV). The parameters of the calibration function shall be calculated according to

Formula (14) and Formula (15):
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- y
b= - (14)
XxX—Z
a= —bZ (15)
Where
z is the difference between the zero reading of the AMS and the zero.

Method c: if (Vs max — Ysmin ) < Mmaximum permissibile uncertainty and y; i, < 15% of Limit
Emission Value (ELV). The function is constructed with the same formulas of Method a (12 - 13). In
addition, two points "surrogate" of Zero and Span (near the ELV) are used using gaseous
standards.

The calibration function is valid when the plant is operated within the valid calibration range. This
valid calibration range is either the calibration range from zero to the maximum value Y4, Of
calibrated AMS measured value at standard conditions, determined the QAL2 procedure, plus an

extension of 10% of Yy ;mqx, OF to 20% of ELV, whichever is greater.

7.2 TEST OF VARIABILITY

In order to validate the calibration function obtained in this way, will be executed the test of
variability.

The data pairs (SRM and AMS calibrated) thus obtained are normalized and reported to the
standard conditions of the plant using auxiliary measures supplied with measurement systems.

For the series of data are calculated:

D; = yis—Jis (16)
Where
Yis is the result i of the SRM at standard conditions,
Vis is the result i of the AMS, calibrated at standard conditions,

Mean differences, Formula 17:
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The AMS passes the variability test when:

SD < Uokv

where

(17)

(18)

(16)

0o is standard deviation derived from the range of confidence at 95%. In some EU

Directive (EU 2010/75/CE) the uncertainty of the AMS measured values is expressed

as half of the legth of a 95% confidence interval as a perventage P of the emission

value (ELV). Then, in order to convert this uncertainty to a standard deviation, the

appropriate conversion factors is:

_ PXELV
% =196

(17)

the value of 1,96 represents the coverage factor of 95% of the confidence interval.

k, is a value from X>-test with a B-value of 50%. The k, value depending on the number

of tests conducted.

Table 9- k, values

Number of parellel measurement k,(N)
15 0,9761
16 0,9777
17 0,9791
18 0,9803
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8 ACCURACY INDEX ACCORDING TO LEGISLATIVE
DECREE. 152/06 (IAR)

To verify that the analyzer correctly measures the auxiliary parameters, it has been used Accuracy
Index (IAR). This index is reported on Italian Legislative Decree N. 152/2006 - Part V, Annex VI

"Criteria for conformity assessment of the measured values to the emission limit values".

In this law the calculation of the IAR (accuracy relative index) was calculated according to the

following formula:

M+ 1.
IAR =100 x (1 - ) (18)
M;
where
M It is the arithmetic average of N values X.
X; It represents the absolute value of the difference of the concentrations measured
by the two measuring systems (stationary analyzer "AMS" and reference analyzer
”SRM”).
M, It represents the average of the values of the concentrations measured by the
reference system (SRM).
I It represents the absolute value of the confidence range calculated for the average
of N values X; namely.
S
Ic =ty \/_N (19)
where
N number of measurements performed.
It represents the standard deviation of values Xi.
t, Represents the t Student calculated for the level of confidence of 95% and for (n)

degrees of freedom equal to (N-1);
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Table 10 - t Student values

N t,

3 4,303
4 3,182
5 2,776
6 2,571
7 2,447
8 2,365
9 2,306
10 2,262
11 2,229
12 2,201
13 2,179
14 2,16
15 2,145
16 2,131

The AMS system is considered verified if the value of the IAR is above 80%. The result of IAR test

are in Annex 5.

8.1 DETERMINATION OF HOMOGENEITY OF THE SAMPLING POINT

During the Accuracy test (IAR), the homogeneity testing of the sampling point is performed in
according to Techinical standard UNI EN 15259:2006, paragraph 8.3 - Determination of
homogeneity. The procedure involves measuring one parameter, such as Oxygen (O,) and its
spatial and temporal variations shall be applied to determine the homogeneity. Below, the
procedure:
= determine the sampling points for the grid measurement;
= install the probe of the measuring system for the grid measurement;
= install the probe of an independent measuring system (reference measurement) at a fixed
point in the measurement section;
adjust the sample flow in both systems in order to obtain equal response times;
perform a grid measurement and in parallel measurements at a fixed point in the
measurement section, with a sampling time of at least four times the response time of the

measuring system but not less than three minutes for each sampling point;
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Record for each sampling point i the actual value y; 4.is of the measurand in the grid and the

value y; s of the reference measurement;
For each sample point i, determines the ratio r; defined as follows:
Yi,grid
yi,ref

average r of the ratios r; according to Equation (21):

N
1
r = Nz T
i=1

standard deviation sy of the grid measurements according to Equation (22):

N

1 _ 2

Sgrid = mZ(yi,grid - ygrid)
i=1

standard deviation s, of the grid measurements according to Equation (23):

1 N
_ 2
Sref = mzl(yi,ref - yref)
i=

and sampling can therefore be performed in any point of the section occurred.

The result of Homogeneity of sampling point are in Annex 1.

(20)

(21)

(22)

(23)

If S4rig < Sref, the distribution of the gas in the measuring section can be considered homogeneous
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9 RESULTS

Below a summary of the results obtained from the QAL2 test performed on the analyzer (AMS)
installed on the stack 6D. Note that for ammonia and sulfur dioxide the QAL2 procedure is not
applicable because the parameters concentration are below the detection limit (LOD).

In Annex 4, there are reports for single parameter.

Table 11 - Results of QAL2

Summary Report of QAL2
Procedure for | Maximum
the permissible . Emission
s . Experimental ..
Intercep - determination | uncertainty . Limit
Parameter Slope Range of Validity o Confidence
t of the (95% interval [%] Value
calibration confidence ? (ELV)
fuction interval)
Dust 0,567 0,000 0-29 [Ong]/ Nm3 rif Metodo B 30 23,34 5
Nitrogen Oxide (NO) | 0,724 0185 | 02667 g;]g/ Nm3 rif Metodo A 20 10,32 55
carbo”( C'\g‘;”c’x'de 1,085 1,711 | 0-22 [mg/Nm3 rif 02] Metodo C 10 0,48 110
Oxygen (0,) 1,068 0,000 0- 13,98 [% Vol.] Metodo B 10 1,36 /
Carbon Dioxide (CO,) 1,043 0,010 0-5,53 [% Vol.] Metodo B 10 1,25 /

As regards carbon monoxide and nitrogen monoxide, the range of validity is lower than the
emission limit value, carbon monoxide ELV is 110 mg/Nm3 and nitrogen monoxide ELV is 55
mg/Nm?, then the consideration of Chapter 6.5 “Calibration Function of the AMS and its validity”

of the technical standard EN 14181 : 2015 are applied.

Table 12 - Zero Verify

Zero verify for single parameter (Rif. 6.5 - Calibration Function of the AMS and its validity EN
14181 : 2015)

Deviation of the
Emission Reference AMS AMS calibrated Result
Parameter Limit Value Range of Validity Concentrati Response value compared to (Deviation
(ELV) on (ZERO) P the reference <10 % ELV)
concentration
. . 0- 26,62 [mg/Nm3 rif s
Nitrogen Oxide (NO) 55 éz]g/ 0 0,1 2,33 Positive
Carbon Monoxide . .
(CO) 110 0-22 [mg/Nm3 rif 02] 0 0 1,71 Positive
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Table 13 - Span/ELV Verify

Span/ELV Verify (Rif. 6.5 - Calibration Function of the AMS and its validity EN 14181 : 2015)
Deviation of | Maximum Nz_’;:::g‘l
the AMS permissibl P Result
.. . e as
Emission Reference calibrated e . (Deviatio
. Range of . AMS . uncertaint
Parameter | Limit Value Validit Concentration Response value uncertaint (95% n
(ELV) ¥ (ELV - SPAN) P comparedto | y(95% | Y °7 |<1c.95%
X confidenc
the reference | confidenc ! - ELV)
concentration | e interval) e interval)
at ELV
Nitrogen Oxide 0-26,67 ..
(NO) 55 [mg/Nm3 rif 02] 51,4 57 10,34 20 11 Positive
Carbon 0-22 "
Monosxide (CO) 110 [mg/Nm3 rif 02] 115,4 112,2 4,57 10 11 Positive

Below a summary of the results obtained from the IAR test performed on the analyzer (AMS)

installed on the stack 6D.

Table 14 - IAR Values

IAR IAR IAR IAR
Water Vapour Temperature Pressure Flow Rate
94,2 99,5 96,2 80,5
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10 CONCLUSIONS AND COMMENTS

Taken note of analytical determinations performed on the gaseous effluents of the plant and the
processing on the data carried out, it highlights the positive result of the procedure QAL2. The
functional test performed showed the correct installation of the AMS system, the suitability of the

installation site and the efficiency of the entire design.

The Ammonia and Sulfur Dioxide parameters are in concentrations below instrumental detection
limits, so it has not been possible to construct the QAL2 calibration. However, the analyzer can still

correctly record the two parameters, this is noted by the linearity test.

Auxiliary parameter analyzers respond positively to the accuracy test, this shows that they work

properly.
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1 ALIGNMENT AND CLEANLINESS (ONLY NON-EXTRACTIVE SYSTEM)
Type of Verification (visual) Notes / Comments
a Obstruction Optical path The operator performs the necessary maintenance and checks.
b Cleaning of Optical Components The operator on 31/03/2017 instructed its supplier (DG Tech) to
c Alignment carry out the checks provided for in the user manuals of the
instrument.
d Presence of Air Purge The visual checks required by EN 14181 were positive.
2 SAMPLING SYSTEM (ONLY EXTRACTIVE SYSTEM)
Type of Verification (visual) — State
Great Sufficient Inadequate
a Sampling probe X
b Calibration gas conditioning system X
C Pumps X
d Pneumatic connections X
e Sample line X
f Generators/current stabilizers X
g Filters X
Notes / Comments:
3 DOCUMENTATIONS AND RECORDS
Type of Documents Location Reference
a P & | of the AMS (Plan of the AMS pneumatic system) Technical Office David Griscti
b Details of the performance testing and certification of Technical Office David Griscti
the AMS
C AMS user manual (Including the maintenance part) Technical Office David Griscti
d (%) Logboo!<s with records of malfunctions Technical Office David Griscti
and maintenance performed
e (*) Service reports Technical Office David Griscti
f(*) QAL3 Documentation Technical Office David Griscti
g AMS ménagement.system procedure for maintenance, Not Informed /
calibration and training
h Training records Not Informed /
i Maintenance schedules Not Informed /
| Auditing plans and records Not Informed /

Notes / Comments:
(*) D3 POWER GENERATION LIMITED has performed a functional test on 28/03/2017 by Danks Gasanalyse Teknik (DG
TEK)
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4 SERVICEABILITY
Type of Verification — State
Great Sufficient Inadequate
Safe and clean working environment with
a sufficient space and weather X
protection
b Easy and safe access to the ASM X
c(*) Adequate supplies of reference material, X
tool and spare part

Notes / Comments:
(*) D3 POWER GENERATION LIMITED has performed a functional test on 30/03/2017 by Danks Gasanalyse Teknik (DG

TEK)
5 LEAK TEST (ONLY EXTRACTIVE SYSTEM )
Description of the test Result
3 Checking for leaks in extractive systems shall be conducted by disconnecting the
sampling line at the probe exit, plugging the line, and adjusting the vacuum to 50 Positive
kPa using the bypass valve. (rif. 7.1 Checking for leaks - 1ISO 10396:2007)
6 Zero and Spa check ()
Full Reference Value AMS Reference Value AMS
Parameter u.d.m. Scale set ZERO Measure SPAN Measure
ZERO SPAN
0,1 290,1
co mg/Nm3 0 0 0 288,57 290,6
0 291
0 257,9
NO mg/Nm3 0 0 0 256,98 259,2
0,3 259,4
0 139
SO, mg/Nm3 0 0 0,3 140,77 138
0,2 139
0 16,38
0, % Vol 0 0 0,1 16,707 16,4
0 16,4
0,1 16,3
Co, % Vol 0 0 0 16,78 16,3
0 16,3
0 18
NH; mg/Nm3 0 0 0,1 17,93 17,7
0 17,6
0 88,9
NO, mg/Nm3 0 0 0 83,73 86,4
0 86,4

Notes / Comments:
(*) Values recorded by linearity tests.
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. . (%)
7 Linearity
Parameter Full Scale set Slope (B) Intercept (A) de el [%] Results
co 0 - 300 mg/Nm3 1,002 -2,020 1,1 Positive
NO 0-300 mg/Nm3 0,999 -1,412 1,3 Positive
SO, 0 - 2000 mg/Nm3 0,996 0,662 0,2 Positive
0, 0- 21 %vol 0,985 0,012 0,4 Positive
CO, 0 - 25 %vol 0,991 -0,297 1,3 Positive
NH3 0-30mg/Nm3 0,944 0,234 2,0 Positive
NO, 0-100 mg/Nm3 0,920 -0,071 3,6 Positive
Notes / Comments:
(*) Test recordings are in Annex 2.
8 Interferences
Type of Verification Result

The same interference reported in the QAL1 certificate has been evaluated.
a Interferences are evaluated by DG Tech by placing different concentrations of Positive
water vapor.

9 Respose time

Type of Verification (visual) Result

Response times were verified by directly setting the reference gas in the AMS and
comparing the timing with those stated in QAL1.

Positive

Determination of homogeneity od the Sampling Point (Rif. 8.3 Determination of homogeneity - UNI EN

15259:2006)
0, [% o
Point Grid Sampling Diameter vol] Sgria 02 | Oz [% vol] Serid 02 ams Result

SRM SRM AMS
1 9 1 12,50 11,80
2 29 1 12,20 11,90
3 59 1 12,40 11,90
4 141 1 12,30 12,00
5 171 1 12,50 12,20
6 191 1 12,50 11,90
7
8
9
10 "

0,12 0,14 Positive

11 9 2 12,50 11,90
12 29 2 12,20 12,20
13 59 2 12,40 11,90
14 141 2 12,50 11,80
15 171 2 12,50 11,80
16 191 2 12,30 11,80
17
18
19
20
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12.1 TeST LINEARITY OF CARBON MONOXIDE
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter co Serial/Certificate P69313YDEN
Analyzer SICK MCS 100 E Concentration 231 | ppm
Full Scale set 0- 300 | mg/Nm3 Expiration 30/03/2019
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure i
Level Reference X Residual Ret?(liit:ll?‘y Result
Value (Y;) Reply 1 Reply 2 Reply 3 < d, p °
(%) (%) (%) crel
0 0 0,1 0 0 0,0 2,05 0,7 Positive
1 9,62 6,7 8,1 7,3 7,4 -0,26 -0,1 Positive
2 48,09 45,2 46,3 47 46,2 -0,02 0,0 Positive
3 96,18 90,1 90,5 90 90,2 -4,19 -1,4 Positive
e ) 4 144,28 142,3 141,9 142,1 142,1 -0,51 -0,2 Positive
E 5 192,4 188,1 188,1 188,9 188,4 -2,48 -0,8 Positive
Z 6 288,57 290,1 290,6 291 290,6 3,32 1,1 Positive
\ 0 0 0 0 0,2 0,1 2,09 0,7 Positive
o] 0)] Y, 97,4 A 95,6 B 1,002 A -2,0203
E Legend
U Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
350,0 - Carbon monoxide
& 300,0 -
2
o 250,0 -
£
= 200,0 -
g
2 150,0 - ¢ Linearity Carbon Monoxide
()
2 100,0 - y =1,0024x - 2,0203
[%2) 2 _
R*=0,9994
2 500 -
0,0 T T T T T T 1
0 50 100 150 200 250 300 350
Reference Value [mg/Nm?3]
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12.2 TEST LINEARITY OF NITROGEN OXIDE
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter NO Serial/Certificate P69313YDEN
Analyzer SICK MCS 100 E Concentration 288 | ppm
Full Scale set 0- 300 | mg/Nm3 Expiration 30/03/2019
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure Relative
Reference Residual .
Level Reply 1 Reply2 | Reply3 X Residual - % Result
Value (Y;) d.
(Xi) (XI) (XI) dt:,rel
0 0 0 0 0,3 0,1 1,51 0,5 Positive
1 12,84 9,4 10,2 10 9,9 -1,55 -0,5 Positive
2 38,54 40,8 41,8 40,7 41,1 4,01 1,3 Positive
3 64,24 59,9 60,1 60,2 60,1 -2,69 -0,9 Positive
Y ) 4 128,49 120,1 122,3 122,4 121,6 -5,34 -1,8 Positive
E 5 192,74 190,3 190,1 190,1 190,2 -0,96 -0,3 Positive
Z 6 256,98 257,9 259,2 259,4 258,8 3,54 1,2 Positive
2 E X , 2 ositive
~— 0 0 0,1 0,1 0 0,1 1,48 0,5 Positi
(o]0) Y, 86,7 A 85,2 B 0,999 A -1,4117
E Legend
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Nitrogen monoxide
— 300,0 -
E
2 250,0 -
SN
o
£ 200,0 -
g
B 150,0 - ¢ Linearity Nitrogen monoxide
S
=3
c |
9 100,0 y=0,9989x - 1,4117
5 50,0 - R2=0,9989
U 7
-]
g 0,0 T T T T T 1
§ 0 50 100 150 200 250 300
=

Theoretical Concentration [mg/Nm3]
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12.3 TEeST LINEARITY OF NITROGEN DIOXIDE
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter NO, Serial/Certificate P61YZ3YDFN
Analyzer SICK MCS 100 E Concentration 81,6 | ppm
Full Scale set 0- 100 | mg/Nm3 Expiration 30/03/2018
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure .
. Relative
Reference Residual . 0
Level Value (v) Reply 1 Reply 2 Reply 3 X d. Residual - % Result
(Xi) (XI) (XI) dc,rel
0 0 0 0 0 0,0 0,07 0,1 Positive
1 5,58 5,41 5,34 5,29 5,3 0,28 0,3 Positive
2 27,91 23,17 22,89 22,91 23,0 -2,61 -2,6 Positive
m 3 55,82 51,2 50,9 51,91 51,3 0,06 0,1 Positive
E 4 71,78 69,38 69,45 69,7 69,5 3,56 3,6 Positive
Z 5 83,73 79,37 79,4 80,01 79,6 2,65 2,6 Positive
\ 6 99,39 88,9 86,38 86,4 87,2 -4,12 -4,1 Positive
bD 0 0 0,1 0 0 0,0 0,10 0,1 Positive
E Y, 43,0 A' 39,5 B 0,920 A -0,0706
Legend
N
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Nitrogen Dioxide
— 100,0 -
o
§ 90,0 - A
= 80,0 - ®
E 70,0 - .
S
B 60,0 - ¢ Linearity Nitrogen Dioxide
s 50,0 -
S 40.0 y =0,9198x - 0,0706
§ B R?=0,9954
o 30,0 -
°
9 20,0 - ¢
=]
@ 10,0 -
@
E 0,0 T T T T T 1
0 20 40 60 80 100 120

Theoretical Concentration [mg/Nm?3]
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12.4 TEST LINEARITY OF SULFUR DIOXIDE
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter SO, Serial/Certificate P69313YDEN
Analyzer SICK MCS 100 E Concentration 49,3 | ppm
Full Scale set 0- 2000 I mg/Nm3 Expiration 30/03/2019
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure Relative
Reference Residual .
Level Reply 1 Reply 2 Reply 3 Xc Residual - % Result
Value (Y;) d.
(Xi) (Xi) (Xi) dC.reI
0 0 0 0,3 0,2 0,2 -0,50 0,0 Positive
1 4,7 5 7 5 5,7 0,32 0,0 Positive
2 9,39 10 11 12 11,0 0,98 0,0 Positive
m 3 23,46 22 23 24 23,0 -1,03 -0,1 Positive
E 4 70,38 68 69 70 69,0 -1,78 -0,1 Positive
Z 5 93,85 99 99 99 99,0 4,84 0,2 Positive
~ 6 140,77 139 138 139 138,7 -2,24 -0,1 Positive
OD 0 0 0,1 0 0,1 0,1 -0,60 0,0 Positive
E Y, 42,8 A' 43,3 B 0,996 A 0,6618
Legend
(g\|
(p) Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Sulfur dioxide
— 160,0 -
E
2 140,0
£ 120,0 -
S 100,0 - .
®
£ 80,0 - o Linearity Sulfur Dioxide
o
::; 60,0 - y =0,9963x + 0,6618
o 2
S 400 - R*=0,9982
g
2 20,0 -
©
[}
E 0,0 T T 1
0 50 100 150
Theoretical Concentration [mg/Nm?3]
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12.5 TEST LINEARITY OF OXYGEN
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter 0, Serial/Certificate P61LB2BDFN
Analyzer SICKMCS 100 E Concentration 25,06 | %vol
Full Scale set 0- 21 | %vol Expiration 30/03/2020
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure . Relative
Reference Residual .
Level Reply 1 Reply 2 Reply 3 Xc Residual - % Result
Value (Y;) d.
(Xi) (Xi) (Xi) dc,rel
0 0 0 0,1 0 0,0 0,02 0,1 Positive
1 4,18 4,12 4,15 4,18 4,2 0,02 0,1 Positive
2 8,35 8,2 8,1 8,1 8,1 -0,11 -0,5 Positive
3 12,53 12,32 12,4 12,35 12,4 0,00 0,0 Positive
4 15,036 14,9 15 14,8 14,9 0,07 0,4 Positive
— 5 16,707 16,38 16,4 16,4 16,4 -0,08 -0,4 Positive
O 6 20,88 20,6 20,7 20,6 20,6 0,05 0,2 Positive
% 0 0 0 0 0,1 0,0 0,02 0,1 Positive
o\ Y, 9,7 A 9,6 B 0,985 A 0,0118
@V Legend
Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Oxygen
. 25,0 ~
©
S
= 20,0 -
c
.0
® 15,0 -
- . .
§ ¢ Linearity Oxygen
§ 10,0 - y =0,9853x + 0,0118
° R2=0,9999
5 50 A
w
©
@
2 00 . . . . .
0 5 10 15 20 25

Theoretical Concentration [%vol]
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12.6 TEST LINEARITY OF CARBON DIOXIDE
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter Cco, Serial/Certificate P69313YDEN
Analyzer SICKMCS 100 E Concentration 25,17 | %vol
Full Scale set 0- 25 | %vol Expiration 30/03/2019
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure . Relative
Reference Residual .
Level Reply 1 Reply 2 Reply 3 Xc Residual - % Result
Value (Y;) d.
(Xi) (Xi) (Xi) dc,rel
0 0 0,1 0 0 0,0 0,33 1,3 Positive
1 1,62 1,2 1,2 1,3 1,2 -0,08 -0,3 Positive
2 4,2 3,6 3,6 3,6 3,6 -0,27 -1,1 Positive
3 6,71 6,09 6,12 6,12 6,1 -0,24 -1,0 Positive
4 12,59 11,9 11,9 11,9 11,9 -0,28 -1,1 Positive
O 5 16,78 16,3 16,3 16,3 16,3 -0,04 -0,1 Positive
> 6 25,17 25 24,9 24,9 24,9 0,28 1,1 Positive
O\o 0 0 0 0 0 0,0 0,30 1,2 Positive
N Y, 8,4 A’ - 8,0 B 0,991 A -0,2965
O egend
Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Carbon Dioxide
- 30,0 -
©
>
X 25,0 -
s
= 20,0 -
o
=]
& 15,0 - ¢ Linearity Carbon Dioxide
£
o
S 10,0 - y = 0,9912x - 0,2965
g R?=0,9991
2 50 -
@
=
0,0 T T T T T 1
0 5 10 15 20 25 30

Theoretical Concentration [%vol]
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12.7 TEST LINEARITY OF AMMONIA
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter NH; Serial/Certificate P61AR3YDFN
Analyzer SICK MCS 100 E Concentration 47,3 | ppm
Full Scale set 0- 30 | mg/Nm3 Expiration 30/09/2017
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure ) Relative
Reference Residual .
Level Reply 1 Reply 2 Reply 3 Xe Residual - % Result
Value (Y;) d.
() () (X:) dc,rel
0 0 0 0,1 0 0,0 -0,20 -0,7 Positive
1 2,39 2,85 2,71 2,65 2,7 0,25 0,8 Positive
2 5,98 5,4 53 5,5 5,4 -0,48 -1,6 Positive
m 3 11,96 11,95 11,85 12 11,9 0,41 1,4 Positive
E 4 17,93 18 17,7 17,6 17,8 0,60 2,0 Positive
5 23,92 22,5 22,6 22,9 22,7 -0,15 -0,5 Positive
Z 6 29,9 28,1 28 28,3 28,1 -0,33 -1,1 Positive
?D 0 0 0,2 0,2 0 0,1 -0,10 -0,3 Positive
Y, 11,5 A' 11,1 B 0,944 A 0,2335
E Legend
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Ammonia
— 30,0 -
o
£
Z 25,0 -
b
E
= 20,0 -
.0
- . . .
0 15,0 - ¢ Linearity Ammonia
=]
c
a _
€ 10,0 - y= 0,924_41x +0,2335
S R*=0,9988
-
@ 50 A
S
©
§ O'o T T T T T T 1
0 5 10 15 20 25 30 35
Theoretical Concentration [mg/Nm3]
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13.1 DETERMINATION OF THE VELOCITY PROFILE
Sampling and Analysis Report - Velocity Profile
Determination of Velocity ‘ UNI EN ISO 16911-1:2013 Annex A
Auxiliary Parameters
Oxygen (0,) UNI EN 14789:2006
Temperature UNI EN ISO 16911-1:2013 Annex A
Pressure UNIEN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Speed and Flow Meter DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 91126 k =0,8304; Type Pitot (S)
Emission Point Information
Stack Diameter [m] 2,00 Height from Ground[m] 65
Stack Surface [m’] 3,14 Height from sampling point to the ground [m] 25

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

Determination of the velocity profile ‘ 12/05/2017
. . Grid Temperatura . Velocity -
P D Api [P Auxil [
oint iameter sampling °cl pi [Pa] [m/s] uxiliary Parameter
1 1 9 160 88,5 12,5 o
2 1 29 160,2 92,4 12,7 Xygen 12,5
[% vol]
3 1 59 160,45 91,5 12,7
4 1 141 161 90,2 12,6 Carbon
5 1 171 161 91,3 12,7 dioxide 4,6
6 1 191 161,2 90,8 12,6 [%vol]
7
Water vapor
8 9,51
[% vol] !
9
10 Densit
11 2 9 160 91,3 12,6 ensity P 1,304
(Kg/m?)
12 2 29 161 91,5 12,7
14 2 141 160,2 92,0 12,7 Emissione 101
15 2 171 160,2 91,3 12,7 [kPa]
16 2 191 161,2 91,6 12,7 Ambient
17 Temperature 28
18 [°C]
19 Ambient
Pressure 1011
20 [hPa]
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Determination of the velocity profile ‘ 15/05/2017
. . . . Temperatura . Velocity -
Point Diameter | Grid Sampling °cl Api [Pa] [m/s] Auxiliary Parameter
1 1 9 164 383,3 25,9 o
2 1 29 164,82 389,4 26,1 [;yf;;' 12,2
3 1 59 165,35 390,4 26,2 0
4 1 141 166 391,0 26,2 Carbon dioxid
5 1 171 166 389,2 26,2 ar [?,/”Vo'l(]’x' € 5
0
6 1 191 165,2 389,0 26,1
7
Water vapor
z [% vol] 9,97
10 Densit
11 2 9 165,17 360,0 25,1 a?s/'rz;)p 1,306
12 2 29 165,49 355,0 25,0 8
13 2 59 165 365,0 25,3 Pressione
14 2 141 165,4 363,0 25,2 Emissione 102
15 2 171 165,3 358,0 25,1 [kPa]
16 2 191 165,4 355,4 25,0 Ambient
17 Temperature 29
18 [°C]
19 Ambient 1011
20 Pressure [hPa]
Determination of the velocity profile 16/05/2017
Point | Diameter | Grid Sampling Temp:eratura Api [Pa] | Velocity [m/s] Auxiliary Parameter
[°C]
1 1 9 158,38 246,7 20,6 o
2 1 29 160 244,8 20,6 [;yf;']’ 12,2
(]
3 1 59 162 245,0 20,7
4 1 141 163 250,3 20,9 Carbon dioxid
5 1 171 165 254,2 21,1 arbon dioxiae 4,9
[%vol]
6 1 191 165 255,0 21,1
7
W
3 ater vapor 10,44
9 [% vol]
10 Densit
11 2 9 165,4 252,6 21,1 f;gs/'r#) P 1,305
12 2 29 165,3 252,9 21,1
13 2 59 164 254,0 21,1 P .
14 2 141 165,5 253,8 21,1 rressione 102
Emissione [kPa]
15 2 171 164,4 253,6 21,1
16 2 191 163,8 252,3 21,0 Ambient
17 Temperature 31
18 [°C]
19 Ambient 102
20 Pressure [hPa]
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13.2 DUST REPORT

Sampling and Analysis Report - Dust

Dust ‘

UNIEN 13284 -1:2003

Auxiliary Parameters

Velocity and Flow

UNIEN ISO 16911-1:2013 Annex A

Oxygen (0,)

UNI EN 14789:2006

Temperature

UNIEN ISO 16911-1:2013 Annex A

Pressure

UNIEN ISO 16911-1:2013 Annex A

Water vapor

UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Isokinetic Sampler DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 91126 k =0,8304; Type Pitot (S)
Sampling material
Filter Material Glass Fiber Filter Diameter [mm] 47
Filtration Temperature Stack Temperature Conditioning Temperature [° C] 180
Technical personnel who performed the sampling
Dott. Giorgio Rocchia
Ing. Calogero Romano
Dust - Sampling and analysis Data 1
Date and time of | Sampling . Dust mass on Dust n.1as.s n Sampling
I.D. Sample Reply Start of the duration Filter the filter the R"Tsmg Volume
Sampling [min] Code [mg] solution [INm?] @
[mg]

Method Blank 12/05/2017 / FFO4 0,00 0,05 1,000
2123748-001 | Reply1 | 12/05/2017 09:59 60 FFO5 0,77 0,06 0,992
2123748-002 | Reply2 | 12/05/2017 10:59 60 FFO6 0,26 0,06 0,995
2123748-003 | Reply 3 | 12/05/2017 14:59 60 FFO7 0,86 0,04 0,972
2123748-004 | Reply 4 | 12/05/2017 16:59 60 FFO8 2,02 0,04 0,962
2123748-005 | Reply5 | 12/05/2017 18:59 60 FFO9 0,77 0,04 0,982

Method Blank 15/05/2017 / FF10 0,00 0,05 1,000
2123748-006 | Reply 6 | 15/05/2017 09:59 60 FF11 1,71 0,05 2,032
2123748-007 | Reply 7 | 15/05/2017 10:59 60 FF12 0,56 0,06 1,044
2123748-008 | Reply 8 | 15/05/2017 13:59 60 FF13 0,73 0,06 0,959
2123748-009 | Reply9 | 15/05/2017 15:59 60 FF14 0,85 0,05 0,935
2123748-010 | Reply 10 | 15/05/2017 16:59 60 FF15 1,87 0,04 0,934

Method Blank 16/05/2017 / FF16 0,00 0,04 1,000
2123748-011 | Reply 11 | 16/05/2017 09:59 60 FF17 1,02 0,04 0,833
2123748-012 | Reply 12 | 16/05/2017 10:59 60 FF18 0,76 0,04 0,813
2123748-013 | Reply 13 | 16/05/2017 12:59 60 FF19 0,79 0,04 0,840
2123748-014 | Reply 14 | 16/05/2017 13:59 60 FF20 1,14 0,04 0,827
2123748-015 | Reply 15 | 16/05/2017 14:59 60 FF21 1,51 0,04 0,833

@ Eor Blanks of the method is considered a volume of 1 m?
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Dust - Sampling and analysis Data 2
Stack Temperature | Pressure Dust ConceD:tsrtation
I.D. Sample Speed N H,0 [%v/v] | O, [%vV/Vv] | Concentration .
[m/s] [°C] [kPa] [mg/Nm3] @ correct W|:h(3())2
[mg/Nm’]

Method Blank / / / 10,34 15,00 0,05 0,05
2123748-001 12,75 159,88 100,6 9,86 12,63 0,83 0,60
2123748-002 12,68 160,45 100,7 10,71 12,55 0,32 0,23
2123748-003 12,38 160,06 100,7 10,09 12,50 0,93 0,66
2123748-004 12,25 160,14 100,7 10,77 12,46 2,15 1,51
2123748-005 12,43 159,79 100,7 10,29 12,48 0,83 0,58
Method Blank / / / 9,97 15,00 0,05 0,05
2123748-006 26,11 164,82 102,0 9,41 12,17 0,87 0,59
2123748-007 26,16 165,35 102,1 10,43 12,15 0,59 0,40
2123748-008 23,96 165,49 102,0 9,88 12,13 0,82 0,56
2123748-009 23,25 165,51 102,1 9,90 12,05 0,97 0,65
2123748-010 23,16 165,11 95,2 10,24 12,06 2,05 1,38
Method Blank / / / 9,96 15,00 0,04 0,04
2123748-011 21,05 163,95 101,7 10,56 12,27 1,28 0,88
2123748-012 20,17 162,46 96,0 9,57 12,64 0,98 0,70
2123748-013 20,66 158,38 101,7 10,07 12,18 0,99 0,67
2123748-014 20,46 161,23 95,8 10,24 12,13 1,43 0,96
2123748-015 20,40 162,46 95,7 9,38 12,14 1,86 1,26

@ pust Concentration (Wet).
) bust Concentration (Dry), normalized for temperature and pressure and corrected for reference oxygen.

Dust - Quality Control (QC) 3
Date and time of Sampling Iso rate Dust Concentration "
I.D. Sample Reply Start of the duration %] ) Result correct 3with 0, Result
Sampling [min] [mg/Nm] - Blank
Method Blank 12/05/2017 / 0,05 Positive
2123748-001 | Reply 1 12/05/2017 09:59 60 -0,1 Positive
2123748-002 | Reply 2 12/05/2017 10:59 60 -0,1 Positive
2123748-003 | Reply 3 12/05/2017 14:59 60 0 Positive
2123748-004 | Reply 4 12/05/2017 16:59 60 0 Positive
2123748-005 | Reply 5 12/05/2017 18:59 60 0 Positive
Method Blank 15/05/2017 / 0,05 Positive
2123748-006 | Reply 6 15/05/2017 09:59 60 -0,1 Positive
2123748-007 | Reply 7 15/05/2017 10:59 60 0 Positive
2123748-008 | Reply 8 15/05/2017 13:59 60 0 Positive
2123748-009 | Reply 9 15/05/2017 15:59 60 0 Positive
2123748-010 | Reply 10 15/05/2017 16:59 60 0 Positive
Method Blank 16/05/2017 / 0,04 Positive
2123748-011 | Reply 11 16/05/2017 09:59 60 0 Positive
2123748-012 | Reply 12 16/05/2017 10:59 60 0 Positive
2123748-013 | Reply 13 16/05/2017 12:59 60 0 Positive
2123748-014 | Reply 14 16/05/2017 13:59 60 0 Positive
2123748-015 | Reply 15 16/05/2017 14:59 60 0 Positive
“ Dust sampling must be done in isocinetics. The isocinetic value must be within the Range -5% <G <+ 15%.
®) bust concentration in Method Blank must be less than 10% of the emission limit - ELV (paragraph 10.6 of UNI EN
13284-1: 2003 standard).
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13.3 COMBUSTION GAS REPORT

Nitrogen Oxides, Carbon Monoxide, Sulfur Dioxide, Oxygen and Carbon Dioxide -
Sampling and Analysis Report

Oxygen (0,) UNI EN 14789:2017
Nitrogen Oxide (NO) UNI EN 14792:2017
Carbon Monoxide (CO) UNI EN 15058:2017
Sulfur Dioxide (SO,) ISO 11042-1:1996
Carbon Dioxide (CO,) ISO 11042-1:1996

Information on the instrumentatio used for sampling and analysis

Instrumentation

Analizzatore

Analizzatore Gas Horiba MY25EG2X Horiba PG-350E

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

Determination of Nitrogen Oxide (NO) - Sampling and analysis Data 1
. Sampling Nitrogen Oxide
I.D. Sample Reply Dat:fir:: ;l;nr:ptzrnsgtart dura.tion (NO) - [mg/Nm3] O)E;)g:(;](%z,) )
[min] (2)

2123748-001 Reply 1 12/05/2017 09:59 60 14,11 12,63
2123748-002 Reply 2 12/05/2017 10:59 60 13,53 12,55
2123748-003 Reply 3 12/05/2017 14:59 60 13,62 12,52
2123748-004 Reply 4 12/05/2017 16:59 60 13,70 12,52
2123748-005 Reply 5 12/05/2017 18:59 60 13,59 12,63
2123748-006 Reply 6 15/05/2017 09:59 60 14,32 12,17
2123748-007 Reply 7 15/05/2017 10:59 60 13,89 12,15
2123748-008 Reply 8 15/05/2017 13:59 60 14,56 12,06
2123748-009 Reply 9 15/05/2017 15:59 60 14,81 12,17
2123748-010 Reply 10 15/05/2017 16:59 60 13,65 12,23
2123748-011 Reply 11 16/05/2017 10:59 60 36,96 12,64
2123748-012 Reply 12 16/05/2017 12:59 60 14,33 12,13
2123748-013 Reply 13 16/05/2017 13:59 60 14,85 12,14
2123748-014 Reply 14 16/05/2017 14:59 60 14,53 12,16
2123748-015 Reply 15 16/05/2017 15:59 60 32,42 11,60

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which QAL2 (NO) is

performed.

(2) The Nitrogen Oxide (NO) value is not corrected for the reference oxygen, is normalized by temperature and
pressure and is expressed on a dry basis.
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Determination of Carbon Monoxide (CO) - Sampling and analysis Data | 2
. Sampling Carbon
I.D. Sample Reply Date and time o.f Start of duration Monoxide Ongen (?12)) )
the Sampling [min] (CO) - [mg/Nm3] [%vol]

2123748-001 Reply 1 12/05/2017 09:59 60 1,55 12,63
2123748-002 Reply 2 12/05/2017 10:59 60 1,56 12,55
2123748-003 Reply 3 12/05/2017 14:59 60 1,53 12,52
2123748-004 Reply 4 12/05/2017 16:59 60 1,89 12,52
2123748-005 Reply 5 12/05/2017 18:59 60 2,09 12,63
2123748-006 Reply 6 15/05/2017 09:59 60 2,20 12,17
2123748-007 Reply 7 15/05/2017 10:59 60 2,53 12,15
2123748-008 Reply 8 15/05/2017 13:59 60 2,48 12,06
2123748-009 Reply 9 15/05/2017 15:59 60 2,92 12,17
2123748-010 Reply 10 15/05/2017 16:59 60 3,18 12,23
2123748-011 Reply 11 16/05/2017 09:59 60 3,41 12,27
2123748-012 Reply 12 16/05/2017 10:59 60 3,30 12,64
2123748-013 Reply 13 16/05/2017 12:59 60 2,95 12,13
2123748-014 Reply 14 16/05/2017 13:59 60 3,11 12,14
2123748-015 Reply 15 16/05/2017 14:59 60 3,21 12,16

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which QAL2 (CO) is

performed.

(2) The carbon monoxide (CO) value is not corrected for the reference oxygen, is normalized by temperature and

pressure and is expressed on a dry basis.

Determination of Sulfur Dioxide (SO,) - Sampling and analysis Data 3

1.D. Sample Reply Date and time of Start of ilauTaF;IiI(;‘: Sulfur Dioxide3 Oxygen (C()lz)) -
the Sampling [min] (SO,) - [mg/Nm?] [%vol]

2123748-001 Reply 1 12/05/2017 09:59 60 <0,1 12,63
2123748-002 Reply 2 12/05/2017 10:59 60 <0,1 12,55
2123748-003 Reply 3 12/05/2017 14:59 60 <0,1 12,52
2123748-004 Reply 4 12/05/2017 16:59 60 <0,1 12,52
2123748-005 Reply 5 12/05/2017 18:59 60 <0,1 12,63
2123748-006 Reply 6 15/05/2017 09:59 60 <0,1 12,17
2123748-007 Reply 7 15/05/2017 10:59 60 <0,1 12,15
2123748-008 Reply 8 15/05/2017 13:59 60 <0,1 12,06
2123748-009 Reply 9 15/05/2017 15:59 60 <0,1 12,17
2123748-010 Reply 10 15/05/2017 16:59 60 <0,1 12,23
2123748-011 Reply 11 16/05/2017 10:59 60 <0,1 12,64
2123748-012 Reply 12 16/05/2017 12:59 60 <0,1 12,13
2123748-013 Reply 13 16/05/2017 13:59 60 <0,1 12,14
2123748-014 Reply 14 16/05/2017 14:59 60 <0,1 12,16
2123748-015 Reply 15 16/05/2017 15:59 60 <0,1 11,6

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which QAL2 (SO,) is

performed.

(2) The sulfur dioxide (SO,) value is not corrected for the reference oxygen, is normalized by temperature and
pressure and is expressed on a dry basis.
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Determination of Oxygen (O;) - Sampling and analysis Data 3
Date and time of Start of Sampling w
I.D. Sample Reply . duration Oxygen (0,) - [%vol]
the Sampling .
[min]
2123748-001 Reply 1 12/05/2017 09:59 60 12,63
2123748-002 Reply 2 12/05/2017 10:59 60 12,55
2123748-003 Reply 3 12/05/2017 14:59 60 12,52
2123748-004 Reply 4 12/05/2017 16:59 60 12,52
2123748-005 Reply 5 12/05/2017 18:59 60 12,63
2123748-006 Reply 6 15/05/2017 09:59 60 12,17
2123748-007 Reply 7 15/05/2017 10:59 60 12,15
2123748-008 Reply 8 15/05/2017 13:59 60 12,06
2123748-009 Reply 9 15/05/2017 15:59 60 12,17
2123748-010 Reply 10 15/05/2017 16:59 60 12,23
2123748-011 Reply 11 16/05/2017 09:59 60 12,27
2123748-012 Reply 12 16/05/2017 10:59 60 12,64
2123748-013 Reply 13 16/05/2017 12:59 60 12,13
2123748-014 Reply 14 16/05/2017 13:59 60 12,14
2123748-015 Reply 15 16/05/2017 14:59 60 12,16
Notes:
(1) The Oxygen value reported refers to the values used to construct the QAL2 calibration function.
Deterination of Carbon Dioxide (CO;) - Sampling and analysis Data 4
Date and time of Start of Sampling o)
I.D. Sample Reply . duration Carbon Dioxide (CO,) - [%vol]
the Sampling .
[min]
2123748-001 Reply 1 12/05/2017 09:59 60 4,56
2123748-002 Reply 2 12/05/2017 10:59 60 4,57
2123748-003 Reply 3 12/05/2017 14:59 60 4,59
2123748-004 Reply 4 12/05/2017 16:59 60 4,59
2123748-005 Reply 5 12/05/2017 18:59 60 4,57
2123748-006 Reply 6 15/05/2017 09:59 60 5,01
2123748-007 Reply 7 15/05/2017 10:59 60 5,01
2123748-008 Reply 8 15/05/2017 13:59 60 5,05
2123748-009 Reply 9 15/05/2017 15:59 60 5,02
2123748-010 Reply 10 15/05/2017 16:59 60 5,00
2123748-011 Reply 11 16/05/2017 09:59 60 4,95
2123748-012 Reply 12 16/05/2017 10:59 60 4,79
2123748-013 Reply 13 16/05/2017 12:59 60 4,99
2123748-014 Reply 14 16/05/2017 13:59 60 5,00
2123748-015 Reply 15 16/05/2017 14:59 60 4,99

Notes:
(1) The value of Carbon Dioxide reported refers to the values used to construct the QAL2 calibration function.
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13.4 AMMONIA REPORT
Sampling and Analysis Report - Ammonia
Ammonia | EPA CTM 027:1997
Auxiliary Parameters
Velocity and Flow UNI EN ISO 16911-1:2013 Annex A
Oxygen (0,) UNI EN 14789:2006
Temperature UNI EN ISO 16911-1:2013 Annex A
Pressure UNI EN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Isokinetic Sampler DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 91126 k =0,8304; Type Pitot (S)
Sampling material
Filter Material Glass Fiber Filter Absorption solution H,S0,-0,1N
Filtration Temperature Stack Temperature Conditioning Temperature [° C] 180

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

Date and time of | Sampling | Sampling | Impinger | Impinger Concentration
I.D. Sample Reply Start of the duration Volume G1 G2 3
Sampling [min] [Nm?] @ [mg] [mg] [mg/Nm’]

Method Blank 12/05/2017 60 0,000 0,000 0,000 /
2123748-001 | Reply1 | 12/05/2017 09:59 60 0,992 0,000 0,000 <01
2123748-002 | Reply2 | 12/05/2017 10:59 60 0,995 0,000 0,000 <01
2123748-003 | Reply3 | 12/05/2017 14:59 60 0,972 0,000 0,000 <01
2123748-004 | Reply4 | 12/05/2017 16:59 60 0,962 0,000 0,000 <0,1
2123748-005 | Reply 5 | 12/05/2017 18:59 60 0,982 0,000 0,000 <0,1

Method Blank 15/05/2017 60 0,000 0,000 0,000 /
2123748-006 | Reply6 | 15/05/2017 09:59 60 2,032 0,000 0,000 <01
2123748-007 | Reply 7 | 15/05/2017 10:59 60 1,044 0,000 0,000 <0,1
2123748-008 | Reply 8 | 15/05/2017 13:59 60 0,959 0,000 0,000 <0,1
2123748-009 | Reply9 | 15/05/2017 15:59 60 0,935 0,000 0,000 <0,1
2123748-010 | Reply 10 | 15/05/2017 16:59 60 0,934 0,000 0,000 <0,1

Method Blank 16/05/2017 60 0,000 0,000 0,000 /
2123748-011 | Reply 11 | 16/05/2017 09:59 60 0,833 0,000 0,000 <0,1
2123748-012 | Reply 12 | 16/05/2017 10:59 60 0,813 0,000 0,000 <01
2123748-013 | Reply 13 | 16/05/2017 12:59 60 0,840 0,000 0,000 <0,1
2123748-014 | Reply 14 | 16/05/2017 13:59 60 0,827 0,000 0,000 <0,1
2123748-015 | Reply 15 | 16/05/2017 14:59 60 0,833 0,000 0,000 <0,1

@ Eor Blanks of the method is considered a volume of 1 m?
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Parameter co Emission Point 6D
0, rif % 15 SRM AMS Calculations
N. Test DATE/TIME Y; Yi-Ym 0, Yis Xi 0, xi-xm | (xi-xm)? | (xi-xm)*(Yi-Ym) Vi is Di = VisVis D-d (Di-d)?
1 12/5/17 9:59 1,55 -6,34 12,63 1,11 3,55 11,76 -5,30 28,14 33,61 2,13 1,39 -0,27 -0,34 0,12
2 12/5/17 10:59 1,56 -6,33 12,55 1,11 3,56 11,78 -5,29 28,01 33,50 2,15 1,40 -0,29 -0,36 0,13
3 12/5/17 14:59 1,53 -6,35 12,52 1,09 3,64 11,77 -5,21 27,10 33,07 2,24 1,46 -0,37 -0,44 0,19
4 12/5/17 16:59 1,89 -6,00 12,52 1,34 3,44 11,52 -5,41 29,24 32,44 2,02 1,28 0,06 -0,01 0,00
5 12/5/17 18:59 2,09 -5,80 12,63 1,50 3,44 11,52 -5,41 29,23 31,35 2,02 1,28 0,22 0,15 0,02
6 15/5/17 9:59 2,20 -5,69 12,17 1,49 4,07 11,47 -4,78 22,83 27,18 2,70 1,70 -0,21 -0,27 0,08
7 15/5/17 10:59 2,53 -5,36 12,15 1,71 4,17 11,49 -4,68 21,92 25,09 2,81 1,77 -0,06 -0,13 0,02
8 15/5/17 13:59 2,48 -5,41 12,06 1,66 4,19 11,43 -4,66 21,75 25,23 2,83 1,77 -0,11 -0,18 0,03
9 15/5/17 15:59 2,92 -4,97 12,17 1,98 4,28 11,33 -4,57 20,88 22,72 2,93 1,82 0,16 0,10 0,01
10 15/5/17 16:59 3,18 -4,71 12,23 2,17 4,11 11,28 -4,74 22,46 22,32 2,75 1,70 0,48 0,41 0,17
11 16/5/17 9:59 3,41 -4,48 12,27 2,34 4,50 11,47 -4,35 18,92 19,48 3,17 2,00 0,35 0,28 0,08
12 16/5/17 10:59 3,30 -4,59 12,64 2,36 4,63 11,90 -4,22 17,79 19,36 3,31 2,18 0,18 0,12 0,01
13 16/5/17 12:59 2,95 -4,93 12,13 2,00 4,23 11,50 -4,62 21,38 22,82 2,87 1,81 0,18 0,12 0,01
14 16/5/17 13:59 3,11 -4,78 12,14 2,11 4,21 11,49 -4,64 21,55 22,18 2,85 1,80 0,31 0,24 0,06
15 16/5/17 14:59 3,21 -4,67 12,16 2,18 4,23 11,47 -4,62 21,32 21,58 2,88 1,81 0,37 0,30 0,09
16 zero 0,00 -7,89 15,00 0,00 0,00 15,00 -8,85 78,31 69,79 -1,71 | -1,71
17 span 96,18 88,29 15,00 96,18 90,20 15,00 81,35 6617,91 7182,74 96,11 | 96,11
Average 0,07
Sum 7048,75 7644,45 1,01
Emission Limit Value - ELV [mg/Nm3 rif O] 110 Yaverage 7,89 x average | 8,85 z / Procedure for the det;:::;;\:tlon of the calibration
15% ELV [mg/Nm3 rif O] 16,5 m 1,085 i -1,711 r 0,99970 Method C Calibration Function
Ys Max-Ys min 1,28 ¥s, max 2,18 Calibration Range 0 - 22 [mg/Nm3 rif 02]
Test of Variability
Y=1,085X-1,711
’ - . o
Maximum perr_n|55|ble_ uncertainty (95% 10 Test value for variability (ky) 0,9761 o0kv 5,478 Result of Variability Test (sp<ooky)
confidence interval)
Standard Deviation of the difference i Experimental i
D - (So) 0,269123 Standard Deviation (o) 5,61 Confidence interval [%] 0,48 Positive
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Calibration function QAL2- Carbon monoxide (CO)
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SRM mg/Nm?3

y =1,0845x - 1,7111

2 _
38,00 R®=1

18,00

-2,00
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Chimica e
S,

Applicata SN,
SN
. v -
Depurazione IIaC=NRA ACCREDIA g
; /—\ 3 LENTE ITALIANO DI ACCREDITAMENTO ~
Acque s.n.c. 2/1/\//\\\0\;@
di Filippo Giglio & C il
Parameter NO Emission Point 6D
02rif % 15 SRM AMS Calculations
. . . 2 /- . - - - 2
N. Test DATE/TIME Y Yi-Ym 0, Yis X 0, xi-xm | (xi-xm)“ | (xi-xm)*(Yi-Ym) | ¥, Vis Di=VisVis| Di-d | (Dy-d)
1 12/5/17 9:59 14,11 2,75 12,63 10,11 | 21,07 11,76 2,49 6,18 6,84 15,06 9,78 0,33 0,54 0,29
2 12/5/17 10:59 13,53 3,33 12,55 9,61 19,85 11,78 3,71 13,74 12,34 14,18 9,23 0,38 0,49 0,24
3 12/5/17 14:59 13,62 3,24 12,52 9,64 19,85 11,77 3,71 13,74 12,00 14,18 9,22 0,42 -0,45 0,20
4 12/5/17 16:59 13,70 3,15 12,52 9,70 20,15 11,52 3,41 11,61 10,75 14,39 9,11 0,59 0,28 0,08
5 12/5/17 18:59 13,59 3,27 12,63 9,74 20,76 11,52 -2,80 7,82 9,14 14,84 9,39 0,35 0,52 0,27
6 15/5/17 9:59 14,32 2,54 12,17 9,73 21,99 11,47 -1,57 2,45 3,98 15,73 9,90 0,17 -1,04 1,08
7 15/5/17 10:59 13,89 2,97 12,15 9,42 21,57 11,49 -1,99 3,95 5,89 15,42 9,73 0,31 -1,18 1,40
8 15/5/17 13:59 14,56 2,30 12,06 9,77 22,39 11,43 1,17 1,36 2,68 16,01 10,04 0,27 -1,14 1,29
9 15/5/17 15:59 14,81 2,05 12,17 10,06 | 23,50 11,33 -0,06 0,00 0,12 16,82 10,44 0,37 -1,24 1,55
10 15/5/17 16:59 13,65 3,21 12,23 9,34 21,73 11,28 -1,83 3,34 5,86 15,54 9,59 0,25 -1,12 1,25
11 16/5/17 10:59 36,96 20,10 12,64 26,52 | 51,07 11,90 27,51 756,98 552,98 36,77 | 24,24 2,28 1,41 1,98
12 16/5/17 12:59 14,33 2,53 12,13 9,69 22,35 11,50 -1,21 1,46 3,05 15,99 10,10 -0,40 -1,27 1,62
13 16/5/17 13:59 14,85 2,01 12,14 10,06 | 22,83 11,49 0,73 0,53 1,46 16,33 10,30 0,24 1,11 1,24
14 16/5/17 14:59 14,53 2,33 12,16 9,86 22,63 11,47 0,93 0,86 2,16 16,19 10,19 0,33 -1,20 1,44
15 16/5/17 15:59 32,42 15,56 11,60 20,70 | 21,61 11,40 -1,95 3,79 -30,29 15,45 9,66 11,04 10,17 103,49
Average 0,87
Sum 827,8 599,0 117,41
Emission Limit Value - ELV [mg/Nm3 rif O,] 55 Yaverage 16,86 xaverage | 23,56 z / Procedure for the determination of the calibration
15% ELV [mg/Nm3 rif 0,] 8,25 m 0,724 i 0,185 r 0,762 Method A Calibration Function
Ys Max-Ys min 17,17 ys, max 24,24 Calibration Range | 0- 26,67 [mg/Nm3 rif 02]
Test of Variability Y= 01723)( '0,185
- — - -
Maximum permissible uncertainty (9% 20 Test value for variability (k,) | 0,9761 60kv 5,478 Result of Variability Test (so<ok.)
confidence interval)
Standard Deviation of the difference 2,895905 Standard Deviation (ao) 5,61 Expenmental Confidence 10,32 Positive
Di - (So) interval [%]
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Chimica

Applicata
Depurazione

Acque s.n.c.

di Filippo Giglio & C

AR

LAB N® 0438

SRM mg/Nm?3
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Chimica

S,

Applicata SO,

Depurazione iﬁ//mﬁ

Acque s.n.c. 3///\//_7\\?: AL Y

di Filippo Giglio & C il

14.3 OXYGEN - QAL2
Parameter 0, Emission Point 6D
02rif % 15 SRM AMS Calculations
N. Test DATE/TIME Y; Yi-Ym 0, Yo | x 0, xi-xm | (xi-xm)® | (xi-xm)*(Yi-Ym) | ¥; Di=vVis¥is| D-d | (D-d)
1 12/5/17 9:59 12,63 0,29 11,76 0,22 0,05 0,06 12,56 0,06 0,06 0,00
2 12/5/17 10:59 12,55 0,22 11,78 0,23 0,05 0,05 12,58 0,03 0,03 0,00
3 12/5/17 14:59 12,52 0,19 11,77 0,23 0,05 0,04 12,57 -0,05 -0,05 0,00
4 12/5/17 16:59 12,52 0,19 11,52 -0,02 0,00 0,00 12,30 0,22 0,22 0,05
5 12/5/17 18:59 12,63 0,30 11,52 -0,03 0,00 -0,01 12,30 0,32 0,32 0,10
6 15/5/17 9:59 12,17 0,16 11,47 -0,07 0,01 0,01 12,25 -0,08 -0,08 0,01
7 15/5/17 10:59 12,15 0,18 11,49 -0,05 0,00 0,01 12,27 0,13 0,13 0,02
8 15/5/17 13:59 12,06 0,27 11,43 -0,11 0,01 0,03 12,21 -0,15 -0,15 0,02
9 15/5/17 15:59 12,17 0,16 11,33 -0,22 0,05 0,04 12,10 0,07 0,07 0,00
10 15/5/17 16:59 12,23 0,10 11,28 0,27 0,07 0,03 12,05 0,19 0,19 0,03
1 16/5/17 9:59 12,27 0,06 11,47 -0,08 0,01 0,00 12,25 0,02 0,02 0,00
12 16/5/17 10:59 12,64 0,31 11,90 0,35 0,12 0,11 12,71 0,07 0,07 0,00
13 16/5/17 12:59 12,13 0,20 11,50 -0,05 0,00 0,01 12,28 0,15 0,15 0,02
14 16/5/17 13:59 12,14 0,19 11,49 -0,06 0,00 0,01 12,27 0,13 0,13 0,02
15 16/5/17 14:59 12,16 0,17 11,47 0,07 0,01 0,01 12,25 -0,09 -0,09 0,01
Average 0,00
Sum 0,43 0,41 0,30
Emission Limit Value - ELV [mg/Nm3 rif O,] 21 Yaverage 12,33 x average | 11,55 z -0,01 Procedure for the det?;:'::::m" of the calibration
15% ELV [mg/Nm3 rif O,] 3,15 m 1,067 i 0,011 r 0,75362193 Method B Calibration Function
Ys Max-Ys min 0,58 §s, max 12,71 Calibration Range 0-13,98 [% Vol.]
Test of Variability
Y=1,067X+ 0,01
Maximum permissible uncertainty (9% 10 Test value for variability (k,) | 0,9761 a0kv 1,046 Result of Variability Test (sp<ok.)
confidence interval)
Standard Deviation of the difference 0,145524 Standard Deviation (o) 1,07 Experimental 1,36 Positive

Di - (So)

Confidence interval [%]
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Chimica

SRM mg/Nm?3

Applicata
Depurazione % ACCREDIA K
Acque s.n.c. 3 3 VENTE MTALIAND DI ACCREDTAMENTO
di Filippo Giglio & C (AR LB N° 0438

14,00 . . .

Calibration Function QAL2- Oxygen (O,)
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Chimica

S,

Applicata SO,

Depurazione iﬁ//mﬁ

Acque s.n.c. %/”/\//_:\\T\\\KE Al e

di Filippo Giglio & C il

14.4 CARBON DIOXIDE — QAL2
Parameter CO, Emission Point 6D
02rif % 15 SRM AMS Calculations
N. Test DATE/TIME Y; Yi-Ym 0, Yo | x 0, xi-xm | (xi-xm)® | (xi-xm)*(Yi-Ym) | ¥; Di=Vis¥is| D-d | (D-d)
1 12/5/17 9:59 4,56 -0,29 4,53 -0,10 0,01 0,03 4,74 -0,18 -0,18 0,03
2 12/5/17 10:59 4,57 -0,27 4,55 -0,09 0,01 0,02 4,76 -0,18 -0,18 0,03
3 12/5/17 14:59 4,59 -0,26 4,56 -0,08 0,01 0,02 4,77 -0,18 -0,18 0,03
4 12/5/17 16:59 4,59 -0,26 4,59 -0,05 0,00 0,01 4,80 -0,21 -0,21 0,04
5 12/5/17 18:59 4,57 -0,28 4,58 -0,06 0,00 0,02 4,78 -0,21 -0,21 0,05
6 15/5/17 9:59 5,01 0,16 4,79 0,15 0,02 0,02 5,00 0,00 0,00 0,00
7 15/5/17 10:59 5,01 0,17 4,78 0,15 0,02 0,02 5,00 0,02 0,02 0,00
8 15/5/17 13:59 5,05 0,21 4,81 0,17 0,03 0,04 5,03 0,03 0,03 0,00
9 15/5/17 15:59 5,02 0,17 4,78 0,15 0,02 0,03 5,00 0,02 0,02 0,00
10 15/5/17 16:59 5,00 0,16 4,79 0,15 0,02 0,02 5,01 0,00 0,00 0,00
11 16/5/17 9:59 4,95 0,10 4,56 -0,07 0,01 -0,01 4,77 0,18 0,18 0,03
12 16/5/17 10:59 4,79 -0,06 4,36 -0,28 0,08 0,02 4,56 0,23 0,23 0,05
13 16/5/17 12:59 4,99 0,15 4,61 -0,02 0,00 0,00 4,82 0,17 0,17 0,03
14 16/5/17 13:59 5,00 0,15 4,62 -0,01 0,00 0,00 4,83 0,16 0,16 0,03
15 16/5/17 14:59 4,99 0,15 4,63 -0,01 0,00 0,00 4,84 0,16 0,16 0,02
Average 0,00
Sum 0,23 0,24 0,36
Emission Limit Value - ELV [mg/Nm3 rif O,] 25 Yaverage 4,85 x average | 4,64 z -0,01 Procedure for the detcfe:::iig:tion of the calibration
15% ELV [mg/Nm3 rif O,] 3,75 m 1,043 i 0,010 r 0,63444704 Method B Calibration Function
Ys Max-Ys min 0,50 §s, max 5,03 Calibration Range 0-5,53[% Vol.]
Test of Variability
Y=1,043X + 0,01
Maximum permissible uncertainty (9% 10 Test value for variability (k,) | 0,9761 oOkv 1,245 Result of Variability Test (sp<ooks)
confidence interval)
Standard Deviation of the difference 0,159946 Standard Deviation (o) 128 Experimental 1,25 Positive

DI - (SD)

Confidence interval [%]
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Chimica
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Depurazione

Acque s.n.c.

di Filippo Giglio & C
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Chimica

S,

Applicata SN,
SN~
. v -
Depurazione IIaC=NRA ACCREDIA g
P — LENTE [TALANO DI ACCREDITAMENTO
Acque s.n.c. 2/1/\//\\\0\;@
di Filippo Giglio & C il
Parameter Dust Emission Point 6D
0, rif. % 15 SRM AMS Calculations
Yi 0, . . . Yi,s xi . . o - o2 | (xi-xm)* ¥i Vis Di =i - (D
N. Test DATE/TIME (mg/m] | [%vol] T[C] | P[KPa] | U[%] | Yi-Ym (mg/Nm?] | [me/m3l O;[%vol] | T[°Cl | P[hPa] | U[%] | xi-xm | (xi-xm) vivm) | me/m? | (ma/Nm?) o D-d ay
1 12/05/2017 09:59 0,47 12,63 | 159,88 | 100,59 9,86 -0,15 0,60 0,42 11,76 160,29 | 990,99 | 9,77 -0,68 0,46 0,10 0,24 0,28 0,32 0,26 | 0,07
2 12/05/2017 10:59 0,18 12,55 | 160,45 | 100,68 | 10,71 -0,44 0,23 0,41 11,78 160,27 | 991,08 | 9,69 -0,68 0,47 0,30 0,23 0,27 -0,05 -0,11 | 0,01
3 12/05/2017 14:59 0,52 12,50 | 160,06 | 100,70 [ 10,09 -0,10 0,66 0,45 11,77 160,35 | 991,00 | 9,73 -0,65 0,42 0,06 0,25 0,30 0,36 0,29 | 0,09
4 12/05/2017 16:59 1,20 12,46 | 160,14 | 100,66 | 10,77 0,58 1,51 3,91 11,52 160,18 | 990,86 | 9,62 2,81 7,92 1,63 2,22 2,52 -1,01 -1,08 | 1,16
5 12/05/2017 18:59 0,47 12,48 | 159,79 | 100,70 | 10,29 -0,15 0,58 0,45 11,52 160,50 | 990,84 | 9,65 -0,65 0,42 0,10 0,26 0,29 0,29 0,23 | 0,05
6 15/05/2017 09:59 0,49 12,17 | 164,82 | 101,99 9,41 -0,13 0,59 0,58 11,47 165,44 | 993,66 | 9,97 -0,51 0,26 0,07 0,33 0,38 0,21 0,15 | 0,02
7 15/05/2017 10:59 0,33 12,15 | 165,35 | 102,06 | 10,43 -0,29 0,40 0,56 11,49 165,98 | 993,69 | 10,00 | -0,54 0,29 0,16 0,32 0,36 0,04 -0,03 | 0,00
8 15/05/2017 13:59 0,47 12,13 | 165,49 | 102,01 9,88 -0,16 0,56 0,57 11,43 165,86 | 993,67 | 9,88 -0,52 0,27 0,08 0,32 0,37 0,19 0,12 | 0,01
9 15/05/2017 15:59 0,55 12,05 | 165,51 | 102,10 9,90 -0,07 0,65 0,93 11,33 165,98 | 993,58 | 10,03 | -0,17 0,03 0,01 0,53 0,60 0,05 -0,01 | 0,00
10 15/05/2017 16:59 1,08 12,06 | 165,11 | 95,18 10,24 0,46 1,38 4,21 11,28 166,07 | 993,49 | 9,89 3,11 9,67 1,42 2,39 2,68 -1,30 -1,37 | 1,88
11 16/05/2017 09:59 0,72 12,27 | 163,95 | 101,67 10,56 0,10 0,88 0,58 11,47 163,45 | 993,04 [ 9,97 -0,52 0,27 -0,05 0,33 0,38 0,50 0,44 | 0,19
12 16/05/2017 10:59 0,53 12,64 | 162,46 | 95,95 9,57 -0,09 0,70 1,82 11,90 163,16 | 993,06 | 9,37 0,73 0,53 -0,07 1,03 1,23 -0,52 -0,59 | 0,35
13 16/05/2017 12:59 0,56 12,18 | 158,38 | 101,71 10,07 -0,06 0,67 0,50 11,50 158,32 | 993,06 | 9,97 -0,59 0,35 0,03 0,28 0,32 0,35 0,28 | 0,08
14 16/05/2017 13:59 0,76 12,13 | 161,23 | 95,78 10,24 0,14 0,96 0,54 11,49 162,81 | 993,06 | 9,91 -0,56 0,31 -0,08 0,31 0,35 0,62 0,55 | 0,30
15 16/05/2017 14:59 1,00 12,14 | 162,46 | 95,69 9,38 0,38 1,26 0,51 11,47 163,42 | 993,02 [ 9,92 -0,59 0,35 -0,22 0,29 0,33 0,93 0,87 | 0,76
Average 0,07
Sum 22,01 3,54 4,96
Emission Limit V_alue - ELV 5 Yaverag 0,62 X 1,10 7 Procedure for the determ!natlon of the calibration Calibration Function
[mg/Nm3 rif O,] e average fuction
15% ELV [mg/Nm3 rif O,] 0,75 m 0,57 i 0,(())00 r 0,72 Method B
Ys Max-Ys min 1,28 ys, max 2,68 Calibration Range 0 - 2,95 [mg/Nm3 rif 02]
- Y=0,567X+0
Test of Variability
Maximum permissible uncertainty N 0,976 Result of Variability Test
(95% confidence interval) 30 Test value for variability (ky) 1 o0kv 0,747 (55500k,)
Standard Deviation of the difference . Experimental Confidence interval - Note: Method B was used to process the results in
0,595 Standard Deviation (o,) 0,77 o 23,34 Positive . . . .
D; - (So) %] order to obtain a proper calibration function.
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Chimica
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Chimica

Applicata \\\“\\{\I_//\IHI/“"’/,,
Depurazione e
Acque s.n.c. M QSUEBKEsB!ﬁ) :S‘
di Filippo Giglio & C {""’ff\/ﬁ?\“\?
irlnlst LAB N°® 0438
15 ANNEX 5 - IAR REPORT
15.1 WATER VAPOUR - IAR
Parameter Water Vapour
SRM . Absolute
N.Test | DATE/TIME ] |AMSI%] | pifferences
(Xi)
1 15/5/17 9:59 9,4 10,0 1
2 15/5/17 10:59 | 10,4 10,0 0
3 15/5/17 13:59 | 9,9 9,9 0
4 15/5/17 15:59 | 9,9 10,0 0
5 15/5/17 16:59 10 10 0
Average 10,0 10,0 0,3
t student 0,95 (N-1) 2,78
Standard Deviation (Sp) 0,23
Confidence Interval (l¢) 0,28
LA.R 94,2
15.2 TEMPERATURE - IAR
Parameter Temperature
SRM | AMS Absolute
N. Test DATE/TIME el (] | Differences
(Xi)
1 15/5/17 9:59 165 165 1
2 15/5/17 10:59 | 165 166 1
3 15/5/17 13:59 | 165 166 0
4 15/5/17 15:59 | 166 166 0
5 15/5/17 16:59 | 165 166 1
Average 165 166 0,6
t student 0,95 (N-1) 2,78
Dev. Standard (Sp) 0,22

Intervallo di Confidenza

(Ic)
LA.R 99,5

0,28
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Chimica

Applicata \\\“\‘{\I_//\IUI/“"’/,,
Depurazione e
Acque s.n.c. M é&%BKEEAI.ﬁ) :s‘
di Filippo Giglio & C {'4{\//;?\\\\3
irlnlst LAB N° 0438
15.3 PRESSURE - IAR
Parameter Pressure
SRM SME Absolute
N.Test | DATE/TIME (hpa] | [hpa] | Differences
(Xi)
1 15/5/17 9:59 | 1020 994 26
2 15/5/17 10:59| 1021 994 27
3 15/5/17 13:59| 1020 994 26
4 15/5/17 15:59| 1021 994 27
5 15/5/17 16:59 952 993 42
Average 1007 994 30
t student 0,95 (N-1) 2,78
Standard Deviation (Sp) 6,70
Confidence Interval (I¢) 8,32
15.4 FLow -IAR
Parameter Flow
SRM AMS Absolute
N. Test DATE/TIME (Nm*/h] (Nm*/h] Differences
(X))
1 15/5/17 9:59 185321 188625 3304
2 15/5/17 10:59 185579 188862 3283
3 15/5/17 13:59 169835 187101 17266
4 15/5/17 15:59 164940 188847 23907
5 15/5/17 16:59 153306 188390 35084
Average 171796,24 | 188365,00 16569
t student 0,95 (N-1) 2,78
Standard Deviation (Sp) 13689,83
Confidence Interval (I¢) 16998,17
.LA.R 80,5
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Chimica o
S,

Applicata SN,
P S
Depurazione i‘%—/m ACCREDIA “
Acque s.n.c. = /R = LENTE ITALIANO DI ACCREDITAMENTO ! ~
di Filippo Giglio & C U S
ol LAB N° 0438
Umwelt
E%‘ntd%s_) é TUVRheinland®
for aut Lavironment Precisely Right.
on Product Conformity (QAL1)
Certificate No.: 0000032301
Certified AMS: PG-350E for NO,, SO, CO, CO; and O, ,
Manufacturer: HORIBA Europe GmbH
Julius-Kronenberg-Str. 9
42799 Leichlingen
£ __ Germany o, -
Test Institute: TUV Rheinland Energie und Umwelt GmbH
This is to certify that the AMS has been tested
and found to comply with:
EN 15267-1: 2009, EN 15267-2: 2009, EN 15267-3: 2007
and EN 14181: 2004
Certification is awarded in respect of the conditions stated in this certificate
(see also the following pages).
wiuve
& %
2 _ * EN15267-3 tested
S ‘é « QAL1 certified
Z TOVRneiniand S« TUV approved
’/6 "'";,S e Annual inspection
* 0000037
Publication in the German Federal Gazette  This certificate will expire on
(BAnz.) of 05 March 2013 04 March 2018
German Federal Environment Agency TUV Rheinland Energie und Umwelt GmbH
Dessau, 22 March 2013 Cologne, 21 March 2013
r | ) = & —
ped ¢, Bl £
i, A. Dr. Marcel Langner ppa. Dr. Peter Wilbring
[ www.umwelt-tuv.de / www.eco-tuv.com [ TOV Rheinland Energie und Umwelt GmbH
teu@umwelt-tuv.de Am Grauen Stein
Tel. +49 221 806-2756 51105 Cologne
Accreditation according to EN ISO/IEC 17025 and certified according to ISO 8001:2008.
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Amt ® Certificate: TUVRheinland
For sur Eavicorment 0000032301 / 22 March 2013 Precisely Right.
‘ Test report: $§36/21217617/A of 05 October 2012
Initial certification: 05 March 2013
Expiry date: 04 March 2018
Publication: BAnz AT 05 March 2013 B10, chapter |, No. 5.2
Approved application

The tested AMS is suitable for use at combustion plants according to EC Directive 2001/80/EC, at
waste incineration plants according to EC directive 2000/76/EC and other plants requiring official
approval. The measured ranges have been selected considering the wide application range of the
AMS.

The suitability of the AMS for this application was assessed on the basis of a laboratory test and a
sevenmonth field test at a waste incineration plant.

The AMS is approved for an ambient temperature range of +5 °C to +40 °C.

Any potential user should ensure, in consultation with the manufacturer, that this AMS is suitable for
the instaliation at which it will be installed.

Basis of the certification
This certification is based on:

test report 936/21217617/A of 05 October 2012 of TUV Rheinland Energie und Umwelt GmbH
suitability announced by the German Federal Environment Agency (UBA) as the relevant body
the ongoeing surveillance of the product and the manufacturing process

publication in the German Federal Gazette: BAnz AT 05 March 2013 B10, chapter |, No. 5.2
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Amt ® Certificate: A TUVRheinland
Tor sur EAvirorment 0000032301 / 22 March 2013 Precisely Right.
| AMS designation:
\ PG-350E for NO,, SO, CO, CO; and O,
Manufacturer:
Horiba Europe GmbH, Leichlingen
Field of application:
Measurement at plants requiring official approval as well as plants within the scope of
2000/76/EC (waste incineration directive) and 2001/30/EC (large combustion plants directive)
Measuring ranges during the suitability test:
Certification Supplementary e
Components ranges ranges Unit
NO, 0-205" 0-2050” mg/m®
SO, 0-143 0-1430 mg/im?®
CO 0-75 0-1250 mg/m?®
CO: 0-20 - Vol.-%
0z 0-25 0-10 Vol -%
"as NO,, this corresponds to apx 0 - 134 mgim® NO
% as NO,, this corresponds to apx. 0 - 1340 ma/m® NO
Software version:
P2000788001D / 1.11
Restrictions:
None
Notes:
1. The maintenance interval is four weeks.
2. The ceriification range for the component SO: is not suited to meniter the daily mean
value at plants pursuant to 2000/76/EC.
3. The internal dryer should be by-passed for the test gas flow inside the PG-350E.
4. For measuring SO, the PD-100 permeation dryer manufactured by Horiba should be
used.
Tgst report:
TUV Rheinland Energie und Umwelt GmbH, Kdin
Report No.: 936/21217617/A dated 0S October 2012
—— T e —————————info@qatt-de page 30of 12
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For sur Eavicorment 0000032201 / 22 March 2013 Precisely Right.

Certified product

This certificate applies tc automated measurement systems conforming to the following description:

The PG-350E measuring system is a multi-channel gas analyser which uses different measuring
principles according to the specific measured component The following table lists the different

measuring principles:
M wed component Measuring principle
NOy Chemiluminescence
CO, SO: COz Non-dispersive Infrared
absorption (NDIR)
O, Paramagnetism

The HORIBA PG-350E measuring system is compriged of the main parts described below:

Sampling

Sampling probe: M&C Type PSP 4000-H/C

Heated sample gas filter Type SP-2K ceramic material, pore size 2pm

Sampling hose: MEC Type PSP-W 4M 4/6 {length for performance testing apx. S m)
(max. 120 °C)

Analyser

Horiba: PG-350E

Sample gas dryer

Horiba permeation dryer, type PD-100 with 100 permeation tubes
or
MEC Analysentechnik condensing dryer, type PSS-5

The measuring system may be operated with the PD-100 permeation dryer manufactured by Horiba or
with the PSS-5 condensing dryer manufactured by M&C Analysentechnik.

Sample gas is led to the measuring system via a heated probe. The probe is equipped with an internal
filter made of ceramic material with a pore size of 2pm. The sample gas is transported via a heated
PTFE-line to a sample dryer before continuing via an unheated PTFE-line to the analyser. The pump
is situated behind the measuring cell.

Integrating several measuring cells, the AMS performs simultanecus measurement of muitiple
components. The sample gas continucusly flows through the respective measuring cell of the AMS.

S — 1L — ~ — —info@ga‘toe page 4 of 10
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Elrjnqtde@g Certificate: A TUVRheinland®
For eur Envirorment 0000032301 / 22 March 2013 Precisely Right.
General notes

This certificate is based upen the equipment tested. The manufaciurer is responsible for ensuring that
cn-going production complies with the requirements of the EN 15267. The manufacturer is reguired fo
maintain an approved quality management system contrelling the manufacture of the certified product.
Both the product and the quality management systems shall be subject to regular surveiliance.

If a product of the current production does not conform to the certified product, TUV Rheinland
Energie und Umwelt GmbH must be notified at the address given on page 1.

A certification mark with an 1D-Number that is specific to the certified product is presented on page 1

of this cerificate. This can be applied to the product or used in publicity material for the certified
product.

This document as well as the cerification mark remains property of TUV Rheinland Energie und
Umwelt GmbH. With revocation of the publication the cerfificate loses its validity. After the expiration of
the certificate and on reguests of the TUV Rheinland Energie und Umwelt GmbH this document shall
be returned and the certificate mark must not be employed anymore.

The relevant version of this ceriificate and its expiration is also accessible on the intemet: qal1.de.

Ceriification of PG-350E for NO, SO,, CO, CO: and O: is based on the documenis listed below and
the regular, continuous monitoring of the Quality Management System of the manufacturer:

Initial certification according to EN 15267:
Certificate No. 0000032301: 22 March 2013
Expiry date of the certificate: 04 March 2018

Test report: 936/21217617/A dated 05 October 2012
TUV Rheinland Energie und Umweit GmbH, Cologne

Publication: BAnz AT 05 March 2013 810, chapter [, No. 5.2
Announcement by UBA from 12 February 2013

galtde ———info@qaitde page 5of 10
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Certificate:

A TUVRheinland®

0000032301 / 22 March 2013

Calculation of overall uncertainty according to EN 14181 and EN 15267-3

Measuring system
NManufacturer

Name of measuring system
Serial number of the candidates
Measuring principe

Test report
Test ‘aboratory
Date of report

Measured component
Cerificaton range

Evaluation of the cross sensitivity (CS)
(system vath largest CS)

Sum of poste CS at zer0 pont

Sum of nzgative CS at zero pont

Sum of posive CS at reference point

Sum of negative CS at reference point
NMavimum sum of cross sensitivbes
Uncertainty of cross sensiduity

Calculation of the combined standard uncertainty
Tested parameter
Standard deviation from pared measurements under field conditions *
Lack of fit
Zero drift from field test
Span arift from field test
Influence of ambient temperature at span
Influence of supply woltage
Cross sensitivity (interference)
Influence of sample gas flow
Uncertainty of reference material at 70% of certfication range
Conerter efficiency for AMS measuring NOx
' Thelarger vaue s usea
“Repeatabity standard ceviation 3l span” or
"Standard deviaion Yom parsd MEeasUeMEnts under Sekd condtons”

Combined standard uncertainty (u.)
Toial expanded uncenainty

Relative total expanded uncertainty
Requirement of 2000/76/EC and 2001/80/EC
Requirement of EN 15267-3

qattde——

Horiba Europe GmbH
PG-250E

VCADFKBE / XL7TLTULY
Chemiluminescence

A1217817/A
TUV Rheinland
2012-10-08

NO, as NO
0 - 124 mgin?

0,24 mgm’
0,00 mgm®
0,00 mgm®
-0,70 mg/m?
0,34 mgm?
0487 mg/m?

mg/n?
mg/n?®
mg/n?
mg/n?®
mg/m?
mg/n?®
mg/n?
mg/n?

2,035
1,332
0.306

mg'm?®

U in % of the ELV 131 mgim®
U in % of the ELV 131 mg/m’
Uin % of e ELV 131 mgin?

Precisely Right.

0,797
0,336
0,082
4,141
1,774
0,094
0,238
0,013
1,173
10,563

(mg/n?®)*
(mg/m?)*
(mg/n?)*
(mg/n?®)*
(mg/n?®)*
(mg/n?)*
(mg/m?®)*
(mgln?)*
(mg/m’)*
{mg/n?)*

mg/m?

mg/m*

66
20.0
15.0

page 6 of 10
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Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Measuring system
Manufacturer Horiba Eurcpe GmbH
Name of measurng system PG-250E
Serial number of the candidates VCADFKBE / XL7LTUL1
[ Measuring princple NDIR
|
Test report 21217617/A
Test laboratory TOV Rheinand
Date of report 2012-10-08
Measured component S0;
Certfication range 0 - 143 mgm*
Evaluation of the cross sensitivity (CS)
(system with largest CS)
Sum of positwe CS at zero point 054 mgm*
Sum of negative CS at zero pont 082 mgm*
Sum of postve CS at refersnce point 070 mgm®
Sum of negative CS at reference pont -260 mgm*
Maxxmum sum of cross sensitivities -260 mgm®
Uncertanty of cross sensitwity -1.503 mg'm?
Calculation of the combined standard uncertainty
Tested parameter u
Standard dewiation from paired measurements under field condtions * Uy mgim* 1.672 (mp/m’j*
Lack of fit Uy mg'm* 0.334 (mg/m’y*
Zaro drift from field test Uey mgim? 3861 (mg/m?)*
Span drit from field test u, -2.171 mgm* 4713 (mg'm’f*
Influence of ambient temperature 3t span U, 1.752 mgm* 3.070 (mg'm’f
Influence of supply votage u, 0.720 mg'm* 0.624 (mg'm*f
Cross sensitivity (interfersnce) u mg'm* 2258 (mg'm’f*
Irfluence of sample gas fiow u, mgm? 0.067 (mg'm*f®
Uncentanty of reference matena at 70% of certifcation range Uy, mg'm* 1336 (mg'm*f*
* Thelarger value 5 used |
“Repeatabiity standard geviation at span” or
“Standard deviation from palred measuraments unger f2ld conaltions”
Combined standard uncertainty (u.) U, - \-'Z(um,. ¥ 423 mgm*
Total expanded uncertainty U=u k= 1y 198 830 mgm*
Relative total expanded uncertainty U in % of the ELV 60 mg/m® 13.8
Requirement of 2000/76/EC and 2001/80/EC U in % of the ELV 60 mgim’ 20.0
Requirement of EN 15267-3 Uin % of the ELV €0 mg/m* 15.0
[+ = L 1 R —info@qait-de page 7 of 10
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Calculation of overall uncertainty according to EN 14181 and EN 15267-2

Measuring system
Manufacturer Horiba Eurcpe GmbH
Name of measuring system PG-250E
Serial numter of the candidates VC4ADFKBA / XLTLTULY
Measuring prncple NDIR
Test report 21217617/A
Test laboratory TUV Rheinland
Date of report 2012-10-08
Measured component Cco
Centfication rangs 0 - 75 mgim®
Evaluation of the cross sensitivity (CS)
(system with ‘argest CS)
Sum of positwe CS at zero point 000 mgm*
Sum of negative CS at zero pont 000 mgm*
Sum of postve CS at reference point 050 mgm®
Sum of negative CS at reference pont 085 mgm®
Mszxmum sum of cross senstivities 085 mgm*
Uncertanty of cross sensitwity 0377 mgim*
Calculation of the combined standard uncertainty
Tested parameter Ty
Standard dewiation from paired measurements under field condtions *  Ug mgim® 0.356 (mg/m®)*
Lack of fit Uge mgim* 0.070 (mg/m’y
Zero drift from field test Ugy mgim* 0.706 (mg/m'y
Span drift from field test u,, -0675 mgm* 0456 (mg/m®y
Influence of ambient temperature 3t span U 0888 mgm® 0750 (mgim®y*
Influsnce of supply votage u, 0288 mgm® 0.082 (mg/m’y*
Cross sensitivity (interference) u mgim?* 0.142 (mgim®y*
Influznce of sample gas fiow u, mgim* 0.001 {mg/m'y®
Uncertanty of reference matenal at 70% of cerification range Uy, mgim?* 0.368 (mg/m®y*
' Thelarger value is used

“Repeatabiity standard dewviation at span” or

“Standard deviation from palred measuraments unger f2id conalions”
Combned standard uncertainty (u.) U = 3 (U, P 171 mgm*
Total expanded uncertainty U=u "k=u 106 335 mgm*
Relative total expanded uncertainty U in % of the ELV 50 mgim® 6.7
Requirement of 2000/76/EC and 2001/80/EC U in % of the ELV 50 mgim* 10.0
Requirement of EN 15287-3 Uin % of the ELV 50 mgim® 75
galtde e S = oDt page 8 of 10
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‘ Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Mesasuring system
Manufaciurer Horba Europe GmbH
Name of measuring system PG-350E
Serfal number of the canoidates VC4DFKBS / XLTLTUL1
Measuring principie NDIR
Test report 2121761TIA
Test Iaboratory TOV Rheinland
Date of report 2012-10-08
Megsured componant CO;
Centification range 0 - 20 Voi-%
Evaluation of tha cross senaitivity (CS)
(system with largest CS)
Sum of positive CS at zero point 0.00 Voi-%
Sum of negative CS at zero point 0.00 Voi-%
Sum of postive CS at reference point 0.00 Voi-%
Sum of negative CS at reference point -0.11 Vol-%
Maximum sum of cross sansitivities -0.11 Voi-%
Uncertainty of cross sensiivity -0064 Voi-%
Calculation of the combined standard uncertainty
Testad parameter v
Standard deviation from palred measurements under fleld conaitions * up Vol-% 0.000 (Vol-%)
Lack of fit Ug Voi-% 0013 (Vol-%)
Zerc arif: trom f2ld test Usy Vol -% 0071 (Vol-%)*
Span drift from fleid test Uge 0238 Vol-% 0.057 (Vol-%)
Influence of amblent iemperature at span U 0.115 Vol-% 0013 (Vol-%)y
Infiuence of supply voRage u, 0.051 Vol-% 0.003 (Vol-%§
Cross sensitviy (Interferance) uw Vol -% 0004 (Vol-%)
Influence of sampi2 gas flow u, Vol -% 0000 (Vol-%)
Uncerianty of reference material at 70% of certification range Uy Vol-% 0.026 (Vol-%)y
*  The arper value I3 used ©
“Repeatabilty standard deviation 3t span” or
“2tandarc ceviation from palred measurements uncer fieid conaitions™
Combined standara uncertainty (U <) T N T 043 Voi-%
Total expanded unceranty U=u."K= U,"1.96 0.85 Vol-%
Relative total expandad uncartainty U in % of tha range 20 Vol.-% 42
Requirsment of 2000/76/EC and 2001/80/EC U In % of tha range 20 Vol -% 10.0
Reguirement of EN 15267-3 U in % of the range 20 Vol -% 75
** For this component no requirements in the EC-direciives 2001/80VEG und 2000/76/EG are glven.
The chosen value Is recommended by the centification toay.
qaltde ————info@uait-de"- page 8 of 10
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Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Messuring systam
Manutacturer Horba Europe GmbH
Name of measuring system PG-350E
Serlal number of the canagidates VCA4DFKBS / XLTLTULY
Measuring principie Paramagnetism
Teet report 2121761TA
Test laboratory TOV Rnelnland
Date of raport 2012-10-08
Measured componant O;
Cenriification range 0 - 25 Voi-%
Evaluation of the cross senaitivity (CS)
(system with largest CS)
Sum of positive CS at zero point 000 Voi-%
Sum of negative CS at zero point 0.00 Vol-%
Sum of postive CS al referenca point 000 Voi-%
Sum of negative CS at reference point 0.00 Vol-%
Maximum sum of cross sensitivites 0.00 Voi-%
Uncertainty of cross sensitivity 0000 Voi-%
[ of the t uncertainty
Teetad parametar u
Standard deviation from palred measurements under fleid conaitions * Uy Vol-% 0004 (Vol-%)
Lackorfit U Voi-% 0000 (Vol-%)°
Zero drift from f2id test Usz Vol-% 0006 (Vol-%)
Span dret from fleid test U, 0092 Voi-% 0008 (Vol-%)
Influence of ambient tamperature at span U 0084 Voi-% 0007 (Vol-%)
Influence of suppiy voage u, 0018 Voi-% 0000 (Vol-%y
Cross sensitivily (Interference) u Voi-% 0000 ({(Vol-%)
Infiuence of sampie gas fow U, Vol -% 0000 (Vol-%)
Uncertainty of reference material 3t 70% of certfication range Us Vol -% 0041 (Vol-%)
*  The larper value Is used :
“Repeatabilty standard deviation at span” or
“3tandarc deviation from palred measurements uncer fleid concitions™
Combined standard uncartainty (u ¢) U =3 b ) 026 Vol-%
Total expanded uncerianty U=y, "k= u,"1.96 0.51 Vol-%
Relatlve total expanded uncartainty U In % of the range 25 Vol.-% 20
Requirsment of 2000/76/EC and 2001/80/EC U In % of tha range 25 Vol.-% 10.0**
Regquirement of EN 15267-3 Un % of the range 25 Voi-% 75
** For this component no requirements in the EC-directives 2001/8IVEG und 2000/75/EG are glven.
The chosen valug 1s recommenoed by the certification bady.
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Kalibrierlaboratorium der TetraTec Instruments GmbH ®
Calibration Laboratory of TefraTec Instruments GmbH re 'rﬂ 'ec
Instruments s
akkreditiert durch die / accredited by the .
. Fa=ssy
Deutsche Akkreditierungsstelle GmbH jaswst ([ DAKKS
als Kallbrierlaboratorium im / as calibration laboratory in the iy
Deutschen Kalibrierdienst DKD
06013
Dt~
Kalibrierschein Kalibrierzeichen L or
Calibration certificate Calfbration mark 2014-10
Gegenstand Gas Blender Dieser Kallbrierschein dokumentien die Rick-
Object fihrung auf nationale Mormale 2ur Darstellung
der Einheiten in Obarsinstimmung mit dem
Herstalier Be.T.A Strumentazione S.r.i Imermationalen Einhatiansystam (SI).
Manufaciurer Der DAKKS I8t Unlerzeichner der muitilataraian
Ubersinkommen der Eurcpean co-cperalion for
Typ BetaCAP30 RK Accreditation (EA) und der Intemational Labora-
Type tory Accreditstion Cooperation (ILAC) zur ge-
gensalligen Anerkennung der Kalibrisrscheine,
;mm'm' 300229 Fir die Einhaltung einer angemassanen Frist
evial number zur Wiederholung der Halibrierung ist der
Banutzar varantworilich.
This calibration cerlificale docurneants the
Auftraggeber Chimica Applicata
. sS.ne PR Depurazione Acque fraceabliily lo nelional slandards, which raalize
82013 Menti, italy fhe unite of measureman according lo the
Indernational Systam of Units (51),
Aufragsnummer PF790 Tha DAkKS Iz signalory to the multitateral
Order No. agreaments of the European co-operation for
Accreditation (EA) and of the infernational
Anzahl der Sellen des Kalibrierscheines 3 Laberatory Accraditation Gooperafion (ILAC) for
Number of pages of the certificale the mutusl recognition of cafibration cartificatss.
Datum der Kalibrierung 22102014 Th usar s obliged o have U adject
Dats of callbration recaibraled al appropriale infarvals.
Diaser Kalibrierschain darf nur vollstindig und unverdndert weilerverbreitet wenden, A ader Andanungen bedirfen der Genshmigung
w&w Akkredifarungssialo iy oych dos susclofentan mmmn mn-smmu::iﬂnu haban
Ll
This caibration corificale may nol be reproduced ather ihar in ful oxcep! with the permission of boil the G Accrecimiion Body
GmbH and i lssuing laboralary, Calbration carfificales wilhiow! sigrols are nod valicl
Datum Ledter das Kalbrerdaboraloriums Bearbelter
Dater Head of the labavalony Parson in change
2210.2014 Dr.rer.n nnes Schubert PTA Dominik Wam
P fé /.:;;-'.-_._
TetraTec Instruments GmbH - Gewerbesirasse 8 - 71144 Steinenbronn - Germany File: CALO32528
Tel +497157/53870 « Fax +497167/538710 - www tetratec.de - info@telratec. de DAGSIE VQ300 ROO

DR. 21.25 Rev.0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

64



Chimica
SNy,

Applicata RSP
D i °\¥_\-//’3
epurazione SCNRA ACCREDIA \
Acque s.n.c. = //"—\\ = LENTE ITALIANO DI ACCREDITAMENTO ! ~
di Filippo Giglio & C AN
ehalol LAB N° 0439
Calibration Laboratory of TetraTec Instruments GmbH
06013
Seite DK
2af3
Page english version 175800190
201410
1.) Calibration cbiject:  Gas Blender
Type: BetaCAP30 RK
Manufacturer; Be.T.A. strumentaziona
Serlal-Mo.: 3002249
Meas.range: ca. 3.091 smifmin alr

at a relafive pressure of ca. 1000 hPa
Standard conditions: standard volume flows ara ralated to standard conditions
101325 hPa ; 293,15°K (20 °C) ; 0 % r.F.

2.) Calibration standards: Laminar Flow Element

; LDS-ES-056-10 S0MJ10-14 S50MJ10-12
Serlal-No.: LDS-ES-05-10 2.3 TTE810-N7 T52050-J13
Meas.range: 50...1350 ml/min 160...3500 mifmin 1000...12000 mlimin

3.) Calibration procedure:

Before the calibration the unit under test (uut) rested at least 6 hours in the laboratory
for Ihermal accomodation.

calibration-medium:  compressed air
calibration set-up: compressed air, 1000 hPa rel. - cal.standard 1 - unit under test -
calibration standard 2 - atmosphera

The calibration set-up was leak-proofed before the calibration,
To avold running-in effects the uut was run at least 10 min. at max. flow before taking
measuraments. Measuraments were taken not before 3 min after tuning the flow.

4.) Ambient conditions during calibration
atmospheric prassure: 964,56 + 1,0 hPa
room temperature: 230+1.0"C
atmospheric hurmidity: 32,2 + 5,0 %rF.
§.) Uncertalnties of measurement
volume flow:; 0,65% o.r. forQ==101h
0,85% our, for Q< 10 1h
absolule pressure: 0,10% o.r.

Given Is the extended uncerainty, which is calcuiated from the standard uncertainty by

multiplication with the extension factor k = 2. It was determined according to DKD-3 / EAL-R2,

thqzlue of the measurad variable is in the corresponding Interval of values with a probab#lity
5%,

The given uncertainties of values are composed of the uncertainties of the callbrabon procedure
and that of the uut during calibration. A part for the long-term-ingtability of the uut is not included.

TatraTec Instruments GmbH - Gewerbestrasse 8 - 71144 Steinanbronn - Germany
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E.) results
Given valugs have the following meaning:
Step : selected divider-step
e © measurad standard volume flow inlet gas to be diluted ("TG1")
OQpour & measured standard volume flow diluted gas output ("OUT")
e © calculated standard volume flow diluting gas inlet ("TG0"), QN TG0 = QOUT - QN TG
g Concentration according to divider step (as displayad)
cp Concentration calculated from flow values
cy= 10026 Qe /(O + Crrel)
daw.; deviation calculated concentration against displayed valus
dev. =g -cz
une.: uneartainty of o dug to uncertainties of the maasurad flows
[ 2 o ¥
Il de I dic . ‘1
UNG= | —gi | ot | e 102 resp. uno.je=100%0=0
Vlag, ') lagz 7
All measurements ware performed at an entrance pressure of the gas-blender of ca. 1000 hPa rel.
Step Qurar Onree Qwour cs 1 dew. une.
- ml'min ml{min ml'min ) Fa %o %o
0 0,00 3116, 1 3116,1 0,00 0,00 0,00 0,00
1 106,582 14,4 21,2 3,33 3,42 0,09 0,04
2 210,99 2891.7 31027 5,67 5,80 0,13 0,05
4 421,33 2585,3 31066 13,33 13,56 0,23 012
8 537,74 22791 31168 26,67 26,58 0,21 0,25
15 152423 1534,0 30583 50,00 49,84 4,16 0,45
30 3016,3 0,0 3016,3 100,00 100,00 0,00 0,00
TatraTec Instruments GmbH - Gewarbastrassa 8 - 71144 Skinenbronn - Garmany
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18 ANNEX 8 - CERTIFICATE OF ACCREDITATION TO UNI
CEI EN ISO / IEC 17025: 2005

LERITE fMALEARICY £ Ac ChEDITasetmD

e e el e e g Bt g Y, B
by LB, ] AL el o B e Agrrersods

CERTIFICATO DI ACCREDITAMENTO

Accreditation Certificate
Acoudtmen 1 0430 Rev. 4
sigichiorache  CHIMICA APPLICATA DEPURAZIONE ACQUE di
We cloclare that GIGLIO FILIPPO & C. Snc

UiaFioLaTnn'a. 13 - AREA P.LP. - 52013 Manli AG

& conlorme o requisBl ) GEI EN ISOMEC 17025:2005 "Requisiti generall per la competenza del
dellanorma | ahorator di prova e taraiura®

masts the regiwmeants EN ISOAEC 17025:2005 "General Requirements for the Compelence of Testing
of the standand and Cafitvation Laborafories® standard

quale Laboratorio di Prova
as Testing Laboratory

L'accraditamento aliesta la compelenza tecnica del Laboratorio relativements allo scopo rportato nolle
schede allagate al presente cerfificato. Le schede possono varlare nel tempo. | requisiti gestionall della
ISONEG 170252000 (sezlone 4) sono scrittl in un linguaggio idoneo all'attivit: del Laboratod di Prova, sono
cortorml al princip della 130 90012008 ed alineati con | 5ol requisiti applicabill,

Il presenta cerificain non & da ritenars] valido se non accompagnato dalle schade allegate & pud essers
s03peso o revocato in qualsiasi momanto nel caso di inademplenza accertata da pane dl ACCHEDIA.

La viganza deil'accreditamento pud essere veriflicata sul sl WEB (www.accradia it} o richiesta direttaments
al singeill Dipartiment! .

' The accreditation ceviifias the technical competance of the laboratory limited to the scope detailed in the
ammad'Endnrra.mﬂmm;mwh!mw.mmwﬁsmmmmsmmc
a8 rafevant to Testing Laboratories opsrations and meat the
principles of IS0 8001:2008 and are s pertinant raquiremants.
The present cerfificate is valid only If associaled to the annexed schedule, and can be suspended or
withdrawn &f any time in the svent of non fuifiment as ascerained by ACCREDIA
The in force stalus of the accreditation may be checked in the WEB site (www.accredia.it) or on direct

request o appointed
Data di 1* emissions Data dl modifica Data dl scadenza
15l issue date Modification date Expining date
2002-11-14 2015-02-17 l 2018-02-07
i Sl Troe—
P AR S — —— U . | S
Il Prattors ale Ii Direttore di Dipartimento Il Prosifents
& Diractor Depariment Bﬁmro:- The President
{Dr. Filippo Trifilatti) {Dr.ssa Silvia Tramonting (Cav, del Lav. Federico Grazioll)
el SA-E0 . B Pag. 1401

Sece peratia ¢ fegole: Via Guglisimo Salceta, 7/9 | 00161 Roma - taly | Ted. +39 06 8440991 | Fax +39 06 8841199
infalaccredail | wwweaceredia it | Partita IVA - Codice 10566381001
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19 ANNEX 9 - CERTIFICATES REFERENCE MATERIAL

SPTRLEGALE VUL SN MAURVLAD 13, FO1F, BALAKG
LV PRy OPERATIVY WA SENATIAT SW0NETTA /7. JO007, CAPCNAGD )
TELEFOH: 07 T

SAPID PRODUIIONE IDROGEND OSSIGEND 5.r.l.
O2RSTOS ¢ TELEFAX

| “SAPIO

GRUPPO

CERTIFICATO DI ANALISI

rm——— 538 - ol

GCLIENTE: GHIMICA APPUCATA DEPURAZIONE ACCUE

Cumiserar
INDIRZZ O VI PID LA TORAE 13 - AREA PIP MENFI 52013 AG
Akt
NUMERD ORDINE: 383d0tn COOICE AIORDIND: i3 SYDEN PER RIOADING: poaimweanial
[ LT ot suEaing Humars vordn: B0047186110
MATRICOLA: PIETSE CAPACITA" flitd): 18 SCADEMZA
Savsal nurnbee: Capacdy (s |- PROVA IDRALILICA: 01734125
Expimbic fysimub ust
CONTENUTO: MISCELA DI GAB RECIFIENTE: BOMBOLA GRUPPOD S-UNNTI44
Canisa IHOX
Vit
METODO i PAEPARAZIONE: GRAVIMETRICO GECONDO NORME iB0 é142 - B0 6143
Moo of g oion:
COMPONENTE FECHIFRTA CONCENTRAZIONE (C) incerierza Flalativa (AC%)
e ] s Concanimlion (T) Fapdacien Uncarainty (0%
OISR BN CARBORIO 25,005, AT ET. 8
OO0 N CARBONIO 230 porm =1 pem 2%
CED [ AZDTLH 300 ppm 208 ppm 2%
AMIDRIDE: HOUFORCHA R T LA ppm 24%
RS O AZOTD TOTAL . o 2%
Complemento: AZOTO & done [E) In tesmin| di: motime
[T Concantition /7) axpmased s faoma off

Lincanazza relstive (A0 fponisds & SSpresas coMmS incanerzs sslets mialive con Laliom o coperiura k=2, corissondents ad un ivalo o

liduca dal B5'% cica.
FileriHla LLa bamfura dol il masss wiltzzeio per s della mincela i efeliuaia uilizzando messe ceriiicate dal canteo
Trabendbubty. dl mmnyrs LAT nemss:;
la iarrn dollo mAasee 8 in alla PTSX
| i chdliy s a5 aona:
Mot LATOSS 4512015 STEA015. MRS 0706
Nﬂbl
{ PRESSIONE Df RIEMPIMENTQ ibar): 1208 RIGCHI PERLABALUTE. | ooy
| Ftng o o o, Haath nazae.
PRESSIONE MINIMA DI UTILLZZO (oar): 13 CHIMICO-FISICHE: NERTE
Melirvirvicartt presaLng jba) R and phyaies!
prrpwleriies”
TEMPERATURA D4 STOCCAGGIO [*G): DATA DI SCADEMZA: o
Stirage wempanitus (T} e-40 iy e o
Data cartficalo: 3108207 Kumarm certificato: 201 7022384 mWF@_
Covification dale* Cantbiasis number parmior o
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QEor LEOALE: Wl BAN MALFILID 13 ANPY. LELGND
VPR CACRATIVE vl SENATORY 77 FOMT, CAPONAGD (B
TELEFOWD: SZROTAS! / TELEFAN (.PETA0RS

| “SAPIO

] BAPID PRODUZDIONE |DROGEND DSSIGEND S.r.L
GRUPPO

CERTIFICATO DI ANALISI
Cartificata of analysis 3 ?
-0 {
CLIEMTE: CHMICA APPLICATA DEFUHADGNE AUOUE
Casiomenr.
HOIRIZZO: WA PIO LA TORRE 13 - AREA PIP MENFI 02013 AG
Fdrman
NUMERD ORDINE: 3832354 CODNCE RIORDING: PE1YZIVDFN PER RIORDING: aroinde sanlo.l
i riumbay T TRRng] Mampen vonde ; S04 061 10
MATRICOLA: MPA190S CAPACITA® (i) 10 SCADENZA
Fanal martar Cagmedy (b PROVA IDRAULICA: 07218
Erabon hycm fast:
CONTENUTO: MIBCELA DI GAS ~ RECIPIENTE: BOMBOLA GRUFPO E-UNIT14d
Clnafii: IHONK
oy
METODO 01 PREFARAZIONE: GRAVIMETRICO SECONDO MORME 180 6142 - B0-8143
byt of prvpenelion
COMPOMNENTE HIGHIESTA CONCENTRAZIONE {0) Iincertecza Palitbea {2C9%)
ampcnail Fnques! Cananirain [ ] Pakiive Lisocanalnny (A0 %]
DA [ AT B.0pom a1 H ppn s,
Camplamento: AZOTO Concanirazions (C) asprasss bn termind di: mokmal
[ Condmimike (O gy it ks ol

Linenrinzza migthe (ACM%) ipartits 4 espresss come incarszza salesa miatha con [ation di soperurs k=2, comapondants 8d un iveio d!
{iducia ol p6% clrea,

Atarinilty; Ln tarzura del misursions of masss uiEzzaic per la proosrazons della miscele & slfetuals ullizzande masse cortfiicate dal conbro
emssany: df baralur LAT po0BE;

| tarlurs dalle mansd & oseguits in conlomnily alla prosaturs FTS3

¥ cenificasi o dadmenio dells maasn willizode song:

LATOSS 451/201 5. H72'2015: 028N 5, 0272015

Hale:
(i
PRESSIONE OF FIEMPIMENTC 41} | 100 FISCHIPER LASALUTE: | yopigeiane SEMPUCE
Rt s o Hacikh ez
PROPRIL A
PRESSIONE MINIMA DI UTILIZZO bevk: | CHIM ; —
peprertars:
TEMPERATURA DI STOCCAGGIO *G): Ol CATA B SCADEMIA aazon8
Birwacye Wamgwisilui (47) L
Dty centicato: S3OVZ01T Numaro certificato: 201702018 Mﬁ:ﬂ%l
Cad¥icifcn dale. Cartiamiy number Cpenaion
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GRUFPE0

GEDF LEOALE" Wik Bun MALFILRY 13 S90E), MALANG
LA OPERATIVL VDA SEMA TORL SRONETTA I7, J0807, CAPCAGD /i)
FELEFOWD. 285T081 ¢ TELERAN. ELMSTanML?

J EAPIO PRODUZIONE IDROGENQ OSSIGEND B.r.l.

CERTIFICATO DI ANALISI

IS Uffean

CLIENTE CHIMICA APPLICATA DEPURAZIONE ACOUE
Cligmer

INDIRIZZ0: VLA PIO LA TORAE 13 - AREA PIP MENF] 82013 AG
A,

NUMERC DRDHNE : 3832354 CODICE RICADING; PEILBZBOFN PER RIORDING. ol # sacto.lt

Dlar nurmibar Cioche reerianing Mumaso vardn ; BO041ET 10

MATRICOLA; PI30IT CAPACITA: (A} 10 SCADENZA

Sanal number: Capaoky (e |, PROVA IDRAUUCA: 8272024
Expuirsion g fast

CONTENUTC: MIBCELA DI QAR RECIFIENTE: BOMBOLA GRUPPO 2-UNITT 144
Visvmal.

METODO O FREPARAZIONE : GRAVIMETRICO BECONDO NORME 180 6142 - 150 6143

Mttt of gt
COMPONENTE RICHIESTA CONCENTRAZIONE (C} Incertarza Raiativa (AC%)

i xaiar Rl Concasiration (&) Aakiive Lroerainny [00%)

e G BRA0 m 2ure
Complemanta: AZOTO Concantrazions (C) aspresas in terminl di: mottmol
disdrea: onzewinbon (7 axpreased i inmes of
Lircennazza rolalwe (AC%) A L OIS inta adiesa mialva con fatan & copanum k=2, corapandame ad un livellc d
liduela dol B5% cirea.

Pttty La haralurs dal maursione of masss willzats per la prepanmzions della misceln b allstiuala uitlzzando masse cortlicate dal contro
Tracanhi o inetura LAT n*055:

L lafaturs dalls massa b = -] alls PTSY;

| cnrtilica o ritarimesio dells midso ulilza sono:

LATOSE 45172015, 5T2r2015; (RH201E, 0272016

Natn

e

PRESSIONE DI FAEMPIMENTO {bar); 180,00 RISCHI PER LA SALUTE:

Flng presoen har) - Hnmith horasts -

PRESSIONE MINIMA DI UTILIZZO jbark: e COMBURE
CHIMICO-FISICHE:

dellnimeny e e (a) 8 Cheshca iimd physcn! NTE
AT

TEMPERATURA DI ETOCCAGGHD [Tl P DATA DI BLADEMZA:

oI RvmpenTu (T iy chatar:

Dala cerificabo: 22032017 Mumero cerliicato: 201701957

Cadtication daie. Cevtiicain numbsr
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LUTICT QPERATIVE W14 SEMATINE SAWOME TTA 27, BT, CAPCYADD (MED
GRUPPO TELEFOMCH OR.AATOST  TELEFAN. OR.RSTADBEP
CERTIFICATO DI ANALISI
Cortificate of analysis 3 D - OL
CLIENTE! CHIMICA APPLICATA DEPURAZIDNE ACOUE
Cawomar
WORIZZI0: VA POLA TORAE 13 - AREA PIP MENF| 02013 AG
Az
Wil ARPSIE, SkiEL COOIEE RIORGING: Péi ARSYDEN PER RIORDING: trdini #aan a1
Cioler number Cacio PSRRI Mumesn vesde : BO0418110
MATRICOLA: MP1T10T CAPACITA: (I} 10 SCADENZA
San nmben Dty (e PROVA IDRAULICA: B3R034
Epiriin Myl e
CONTEMUTO: MISCELA DI GAS ~ AECIPIENTE: BOMBOLA GRUPPO S-UNNT1&S
Gt INON
Vassal,
METODO DI PREPARAZIONE: GRAVIMETRICO SECONDOD NORSSE |80 8142 - 190 §143
Mo of DALY
COMPONENTE RICHIESTA CONCENTRAZIONE (C) Incariazzs Ralaliva (40%)
oMo Hegquast Concaniraion (C) Anlaitoe Uncarianiy (A% )
AN AT 5.0 pom AT3m L
Complomento: AZOTO Concerntraziona (C) eapreasa in termind di: molimal
AL, Conswntmton (G asoressed inlams of:
Lincostarzs mistve (GCw) & eap COme ealeed relatva con lattare o copetum ka2, corispondano ad un ihvaglo b
liducsa dol 854 cira
Fliprinlit: L tamburm dolm ol maasa il por n prap culln micela & elialiusia uifizrands masss carificats del cansm
Tracsabiey - dl larstura LAT n-05h;
1 Inratura delly masses & seaguits in conlormith al procecuns PTS3;
1 o it o) diarimones ella mosse iz - da sano:
Nstn LATOSS 4512018, 5TAR0NE; D285 Ly 02T015
e,
PRESSIONE DI RIEMPIMENTD (bar; RISCHI PER LA BALUTE:
Fillng oo (i 150 ) ASFISSIANTE SEMPLICE
PROPRIE [A
FRESSIONE MINIMA DI UTILLZZD (ar): 15 - INERTE
MM TRy T Rt and ptpsica!
LT
TEMPERATURA DI STOCCADGID PC): DATA [ SCADENZA:
Srorages empalens (07 a0 iy dlaie. w2017
Data cantificato: 2402017 Numero cantificato: 201 702042 mm:u&yﬂ
Cambkalae dim. Codifcate rumier: Upamtar
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1 INTRODUCTION

SUNLAB Ltd commissioned to CADA snc di F.Giglio & C. the Annual Surveillance Test (AST) in
accordance to the EN 14181:2015 on Automated Measuring System (AMS) installed for continuous
monitoring of Stack 6D emissions at the Delimara Power Station, Marsaxlokk, Malta .
In this technical report, we describe the AST test performed on AMS Stack 6D. AST is a procedure
which is used to evaluate whether the uncertainty of measured values obtained from AMS still
meet the uncertainty criteria as demonstrated in previous QAL2 test. It also determines whether
the calibration function obtained during the previous QAL2 test is still valid.
The report describes all the activities required by the technical standard EN 14181:2015 in
particular:

= The functional test (Annex A of EN 14181:2015),

= AST procedure created on 5 parallel measurements.

The technical activity has been performed on 13% May 2017.
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2 REFERENCE

2.1 NORMATIVE REFERENCE

EN 14181:2015: “Automatic measurement systems quality Assurance”;

Legislative Decree 3 April 2006 n. 152: “Rules in environing matter”;

Legislative Decree 11 May 2005 n. 133: “Implementation of Direttive 200/76/CE, in waste
incineration field”;

Tecnical Guide for administrator of continuous monitoring systems for emissions in
atmosphere ISPRA 69/2011;

Tecnical Guide for administrator of continuous monitoring systems for emissions in
atmosphere ISPRA 87/2013;

Environmental Protection Agency Office of Environmental Enforcement (OEE) - Air
Guidance Note on the Implementation of I.S. EN 14181 (AG3).

Method Implementation Document (MID 14181). EN 14181: Stationary source emissions
Quality assurance of automated measuring systems. Environment Agency Version 3 April 2014.
Technical Guidance Note (Monitoring). M20 Quality assurance of continuous emission
monitoring systems - application of EN 14181 and BS EN 13284-2. Environment Agency
Version 3 June 2015.

2.2 TERMS OF REFERENCE

AMS (Automatic Measurement System): measurement system installed permanently in the
place for emissions continuous monitoring;

In-situ AMS: AMS having the detection unit in the gas stream or in a part of it;

Extractive AMS: AMS having the detection unit physically separated from the gas stream
by means a sampling system;

SRM (Standardized Reference Method): standardized and described method to define an
air quality feature;

ELV: Emission Limit Value of a determined parameter.

DR.21.25 Rev. 0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -



Chimica

Applicata
Depurazione

Acque s.n.c.

di Filippo Giglio & C

S,

;,/’,/

)

at

)4

s N\
KRR

aer S

L&

N° 0438

3 DESCRIPTION OF THE PLANT

The phase 3 of the power electrical generation plant at the Delimara Power Station was been

converted from HFO to natural gas, for all eight diesel engines. Four of these eight engines (1 to 4)

will be capable of running only on natural gas (NG) as single fuel, whilst the remaining four (5 to 8)

were been converted as dual fuel engines, running on natural gas as the main fuel or diesel in

emergency situations.

From the 4 chimneys the exhaust gases of engines are transported into the atmosphere, each

chimney taking up the exhaust gases of 2 engines and for continuous emission monitoring an AMS

(Automatic Measurement System) is installed at each chimney.

Table 1 - Data Sheet of Customer

Data Sheet of Customer

Company D3 POWER GENERATION LIMITED LTD
Adress Enemalta Building, Triq Belt il-Hazna
City Marsa MRS 1571

Location of Sampling

Delimara Power Station

Emission Point 6D
Responsible David Griscti
Description of the plant Power plant

Process characteristics

Electricity production

Source of emission

Diesel Engines N°45 & 46

Majority fuel

Natural Gas (Diesel is emergency fuel)

GPS Coordinates (N - E)

35°49'57.12" |  14°33'27.87"

Pollution abatement system

SCR/Denox + Filter

Authorization decree

IPPC IP 0002/07/Fii

Reference Oxygen for Correction of Results

15 % Vol.

The emission limits with Diesel Fuel are as follows.

Table 2 - Emission Limit Value - IPPC IP 0002/07/C

Emission Limit Value

Parameter Unit of Measurement Value
Dust mg/Nm’> 55
Nitrogen Oxides mg/Nm® 176
Sulfur Dioxide mg/Nm’> 132
Carbon Monoxide mg/Nm3 264
Ammonia mg/Nm’ 2,6

content of 15% vol.

Note: All values shall be corrected to 273.15 K, 101,3 Pa, dry gas volume and to an Oxygen
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Below, Information of Emission Point “6D” and Sampling Security Information.

Table 3 - Information of Emission Point

Data Sheet of Emission Point

Height of Stack [m] 65

Height of the ground of sampling point 25

Distance of pertubation upstream of sampling point 25

Distance of pertubation downstream of sampling point 25
Flow direction Vertical

Direct outlet in Atmosphere Yes

Diameter [m] 200

Stack Area [m’] 3,14

Number of Sampling Lines (Access Ports) 2
Conformance of the Sampling Platform

Sampling platform area > 5 m? and support > 400 kg Yes

Presence of artificial lighting Yes

Appropriate electrical installation Yes

Secure platform Yes

Sampling platform conformance Yes

During the parallel measurements the plant loads was kept constant as shown in the table below.

Table 4 - Plant Load during the measurements

Plant Load during the measurements
Fuel Natural Gas Other Fuel /
Day Time Source of emission Load
13/05/2017 08:00 - 22:00 Diesel E”g";i:;)(DE a8shut | evuw | s0%
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4 STANDARD REFERENCE METHOD (SRM)

Flow, dust and ammonia measurements are made directly to the chimney. The combustion gases

are transported through a heated probe to the analyzer. The gases before being analyzed pass into

a chiller that removes water.

Below is the SRM specification used for parallel measurements.

Table 5 - SRM Sampling and Analysis Method

Parameter Method

Description of the method

Dust UNI EN 13284-1:2003

Stationary source emissions. Determination
of low range mass concentration of dust.
Manual gravimetric method.

NH; EPA CTM 027:1997

Procedure for collection and analysis of
ammonia in stationary sources.

NOx UNI EN 14792:2006

Stationary source emissions. Determination
of mass concentration of nitrogen oxides
(NOx). Reference method:
Chemiluminescence.

SO, ISO 11042-1:1996

Gas turbines - Exhaust gas emission - Part 1:
Measurement and evaluation. Principle of
Measurement: Non-dispersive infrared
(NDIR).

co UNI EN 15058:2006

Stationary source emissions. Determination
of the mass concentration of carbon
monoxide (CO). Reference method: Non-
dispersive infrared spectrometry.

CO, SO 11042-1:1996

Gas turbines - Exhaust gas emission - Part 1:
Measurement and evaluation. Principle of
Measurement: Non-dispersive infrared
(NDIR).

0, UNI EN 14789:2006

Determination of volume concentration of
oxygen (O;). Reference method -
Paramagnetism.

H,O UNI EN 14790:2006

Stationary source emissions. Determination
of the water vapour in ducts.

Flow, Velocity UNI EN 16911:2013 Annex A

Temperature, Pressure | UNI EN 16911:2013 Annex A

Stationary source emissions. Manual and
automatic determination of velocity and

volume flow rate in ducts. Part 1: Manual
reference method.
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Below are the technical specifications of the instrumentation used during the sampling.

Table 6 - SRM Specification

Parameter | Manufacturer / Model Measuring principle Range of Measurement
Dust Dado Lab - ST5 Sampling Only Sampling
Flow, Velocity Dado Lab - ST5 Differential Pressure -100 + 1000 Pa
Temperature Dado Lab - ST5 Thermocouples - Type K 0-1200°C
Pressure Dado Lab - ST5 Static/Barometric Pressure | 10 + 105 kPa (1050 mBar)
NH; Dado Lab - ST5 Sampling
. I 0-25/50/100/250/
N H PG - E LD chemil
Ox oriba / PG - 350 CLD chemiluminescence 500/1000/2500 ppm
SO, Horiba / PG - 350 E ND-IR 0-50/100/200/500 ppm
co Horiba / PG - 350 E ND-IR 0-60/100/200/500/1000 ppm
CO; Horiba / PG - 350 E ND-IR 0-10/20/30 %
0, Horiba / PG - 350 E Paramagnetic 0-/10/25 %
H,0 Tecora - Ayron Sampling Only Sampling

In Annex 5 and 6, QAL1 certificates of SRM and Diluition System.
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5 AUTOMETED MEASURING SYSTEM (AMS)

AMS has been supplied by SICK and consists in an independent flue gas analyzer placed in a cabin
at the base of the stack 6D.

Inside the cabin there are two types of instruments:

In situ analyzers, for measurement of dust, temperature, pressure;
extraction analyzers, for measurement of carbon monoxide (CO), Sulfur dioxide (SO,),
nitrogen monoxide (NO), nitrogen dioxide (NO,), carbon dioxide (CO,), ammonia (NH3) and

water vapor (H,0).

The in situ analyzers, measure directly in the chimney the parameter or the physical characteristic
of the flue gas. In particular, the concentration of the dust is measured with the Optical Extinction
technique, temperature and pressure with heat resistance and electro pneumatic transducer
system respectively.

Extract analyzers are connected to the AMS analysis-cabin through a heated line. Heated line
brings the flue gas under the same sampling conditions of temperature, humidity and to avoid
condensation along the sampling line. All parameters are measured by IR Non-Dispersive

technique(NDIR), while oxygen is measured with zirconium oxides.

Table 7 - AUTOMATED MEASURING SYSTEM (AMS) FEATURES

Supplier Certification Analyzer | Measuring Principle |Parameter| Full-scale set
SB 100 Optical - Extinction Dust 0 - 200 mg/Nm?
Zr0O, 0, 0-21%
. co 0 - 300 mg/Nm?
TUV
SICK Technischer CO, 0-25%
Uberwachungsverein MCS100E| IR Non-Dispersive NO 0 - 300 mg/Nm?
2 - mg/Nm
(NDIR) NO 0 - 100 mg/Nm?
SO, 0 - 2000 mg/Nm?
NH; 0- 30 mg/Nm?
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6 FUNCTIONAL TEST

The functional tests are a mandatory requirement within EN 14181. Suitably trained personnel
from either the test laboratory, process operator or AMS supplier may perform the functional
tests. The functional test is intended to verify that the AMS is installed in accordance with the
requirements of the industry standard.
The functional test has the aim to ensure:

= AMS is installed at a representative sampling point,

= AMS is working and in good condition,

= AMS is maintenance properly as required by the user manuals,

= AMS has the same performance as stated in QAL 1 certificate.
In addition, the technical standard EN 14181: 2015 also provides for checks to be carried out
during the operation of the analyzer. Among the most important are:

= Zero and SPAN Test with Certified Gas (QAL3 Controls). These controls are the

responsibility of the Plant operator,

= Zero and Span Drift in time. These controls are the responsibility of the Plant operator.

The checks performed by certified laboratory in according to technical standard EN ISO / IEC 17025
are:

= Verify the functionality of the entire system (Leak Test, Response Time),

= Zero and SPAN test with certified material,

= Linearity Checking.
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Table 2 specifies the individual steps of the functional test of AMS to be performed during QAL2

and AST for extractive and in-situ AMS.

Table 8 - Fuctional Test Step

Functional Test to be performed during QAL2 / AST activities on AMS (EN 14181 : 2015 - Annex A)
N. Type of Verification Extractive AMS In-situ AMS Responsibility
1 Alignment and cleanliness - X Supplier/Manufacturer
2 Sampling system X - Laboratory
3 | Documentation and records X X Plant operator
4 Functionality X X Plant operator
5 Leak test X - Laboratory
6 Zero and span check X X Laboratory
7 Linearity X - Laboratory
8 Interferences X X Laboratory / Supplier / Installer
9 | Zero and span drift (audit) X X Plant operator
10 Response time X X Laboratory
11 Report X X Laboratory

The functional test was carried out at 9™ May and the results are given in Annex N. 1 of the report.
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6.1 TEST OF LINEARITY

Analyzers measurement linearity is tested in according to the UNI EN 14181:2015 Annex B - Test
of Linearity. In this test procedure, a regression line is established between the instrument reading
of the AMS (x — values) and the reference material values (y-values). The regression line is
achieved at five different levels, including a zero concentrations. Different concentration levels
have been obtained by means the use of a calibrated dilution system.

Concentration levels to realize the regression line at approximately 20%, 40%, 60% and 80% of a
range which is at least the short-term ELV. For each levels concentration, at least three reading
shall be made. The time period between the beginning each of the three readings were be

separated by least four times the response time of the analyzer.

From measurement made it is determined the function linear regression:
xi= A+ B(y; - y,) (1)

The coefficient A’ is obtained with the Formula (2):

n
, 1
A==y (2)
n .

i=1
where
A’ is the average value of the x-value, i.e. the average of the AMS instrument reading;
X is the individual AMS instrument reading;
n is the number of measuring point (at least 18, three for each levels).

The coefficient B is obtained with the Formula (3):

Z?:l xi(yi - yz)

B = (3)
Z?=1(yi _yz) 2
Y, is the average of the y-values, i.e. the average of the reference material
concentration;
Vi is the individual value of the reference material concentration.

Secondly the fuction in Formula (1) is converted to
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Throught the calculation of A according to Formula (4)
A= A'— By, (4)
For each concentration level the average of AMS readings at one and the same concentration level

¢ according to Formula (5):

1 mc
Xe = m_c £, Xc,i (5)
where
Xc is the average x-value (AMS-reading) at concentration level c;
Xc,i is the individual x-value (AMS reading) at concentration level c;
m¢ is the number of repetitions at one and the same concentration level c.

Calculate the residual d. of each average according to Formula (6)
dc = x.— (A+ Bc) (6)

where
c is the concentration level.
Finally, convert d. in concentration units to a relative unit d. s by dividing d. by the upper limit ¢,

of the range used in the linearity test according to Formula (7):
dc
derer = — 100% (7)
Cu

All residual shall pass this test in according to Formula (8):

derer < 5% (8)

The Linearity Test results are given in Annex N. 2 of the report.
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7 ANNUAL SURVEILLANCE TEST (AST)

7.1 PARALLEL MEASUREMENTS WITH THE SRM

During AST at least five parallel measurements with an SRM shall be performed. The purpose of
comparison measurements is to verify if the calibration function of the AMS is still valid and if the
precision of the AMS is still within the required limits. If this is the case, and if these
measurements include results outside the valid calibration range, the valid calibration range
may be increased with use of these results.
AST covers the following items:

= functional test of the AMS;

parallel measurements with the SRM;

g

data evaluation;

g

calculation of variability of the AMS measured value;

4

test of variability of the AMS measured values and validity of the calibration function

Figure 1 - Flowchart of AST process

SRM AMS
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@ conversion units (e.g.
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@ calibrated value, using
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Conversion to
standard conditions @ ¥i
using SAM
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, ©
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v
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7.2 DATA EVALUATION
The standard requires at least five valid data points fora an AST. Calculate the AMS measured
values ¥, (calibrated values) from the AMS measured signals x; using the established calibration
function determined by the last QAL2 procedure. Then use the peripheral AMS equipment to
convert ¥, to standard conditions and to calculate the standardised measured values y,; . The
converted and standardized data must be compared with the data of the SRM y; (point 6 of figure
1). The results from the comparative measurements (AST) shall not be used together with the
measurements from the most recent calibration to determine a new calibration function (QAL2),
but they may be used to extend the valid calibration range.
The first step is calculate variability, identifying the maximum permissibile uncertanty specified by

legislation (oy).

Di = yis—Vis (9)
Where
Yis is the result i" of the SRM at standard conditions,
Vis is the result i of the AMS, calibrated at standard conditions,
Mean differences, Formula 10:
N
- 1
D= NZ D; (10)
=1

Standard deviation of differences, Formula 11:

N
1 —
Sp = me - Dy? (11)

The AMS passes the variability test when:
SD < 1,5 Gokv (12)

where
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0o is standard deviation derived from the range of confidence at 95%. In some EU

Directive (EU 2010/75/CE) the uncertainty of the AMS measured values is expressed
as half of the legth of a 95% confidence interval as a perventage P of the emission
value (ELV). Then, in order to convert this uncertainty to a standard deviation, the

appropriate conversion factors is:

_PXELV

Oy = 13
0 196 (13)
the value of 1,96 represents the coverage factor of 95% of the confidence interval.
k, is a value from X*-test with a B-value of 50%. The k, value depending on the number
of tests conducted.
Table 9- k, and t, g5 values
Number of parellel
measurement ko (N) o,os; n-1
5 0,9161 2,132
6 0,9329 2,015
7 0,9441 1,943
8 0,9521 1,895
The calibration of the AMS is accepted if:
Sp
ID| < too5,n-1 \/_N + 0y (14)

If either of the two above tests fails, the causes shall be identified and rectified. Subsequently new
parallel measurements according to QAL2 shall be performed, reported and implemented within
six months.

If the AST demonstrates that the existing calibration function is valid beyond the existing valid
calibration range, the competent autorithy can allow the plant to extend the valid calibration
range up to the maximum measured concentration of calibrated AMS measured values at
standards conditions, determined during the AST, plus an extension of 10% of this value, but the

valid calibration range shall not exceed 50% of ELV.

The QAL2 coefficients (slope/intercept) used to correct the data are in chapter 8 “Results” and the

AST elaboration is in Annex 4.
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8 RESULTS

Below a summary of the results obtained from the AST test performed on the analyzer (AMS)

installed on the stack 6D.

In Annex 4, there are reports for single parameter.

Table 10 - Results of AST

Summary Report of AST
Valid Test of
Ran f Validit L2 librati lidity of
ge of Valldi Y(QA ) calibration Emission Limit Test of valiatty o
Parameter Slope | Intercept | Dry gas, Normalized and range L the
. Value (ELV) variability . .
ref. O, extension calibration
(AST) function
Dust 1,076 0 0- 11 [mg/Nm3 rif 02] / 55 Positive Positive
Nitrogen Oxide (NO) | 1,292 0 0—118,4 [mg/Nm3 rif 02] / 176 Positive Positive
Carbon Monoxide (CO) | 0,916 0 0—143,9 [mg/Nm3 rif 02] / 132 Positive Positive
Sulfur Dioxide (SO,) 0,805 0 0-90,5 [mg/Nm3 rif 02] / 264 Positive Positive
Ammonia (NH3) 0,978 0,407 0-0,5 [mg/Nm3 rif 02] / 2,6 Positive Positive
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9 CONCLUSIONS AND COMMENTS

Taken note of analytical determinations performed on the gaseous effluents of the plant and the
processing on the data carried out, it highlights the positive result of the procedure AST. The
functional test performed showed the correct installation of the AMS system, the suitability of the

installation site and the efficiency of the entire design.

For ammonia both SRM and AMS have measured values lower than the instrumental detection
limit. For SRM was considered to be the Medium Bound criterion, ie the value of "0 mg/Nm3" was
not included in the calculation, but half the instrumental detection limit that is 0,1 mg/Nm3 (0,05
mg/Nm?>). The obtained value was compared with the raw data of the AMS (equal to 0 mg/Nm?® for
the day of measurement) converted by Coefficients of QAL2, the normalized and corrected

Oxygen as required by the annual surveillance test procedure.
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1 ALIGNMENT AND CLEANLINESS (ONLY NON-EXTRACTIVE SYSTEM)
Type of Verification (visual) Notes / Comments
Obstruction Optical path The operator performs the necessary maintenance and checks. The operator on

Cleaning of Optical Components | 31/03/2017 instructed its supplier (DG Tech) to carry out the checks provided for
in the user manuals of the instrument.
The visual checks required by EN 14181 were positive.

Alignment

Q|0 |T|w

Presence of Air Purge

2 SAMPLING SYSTEM (ONLY EXTRACTIVE SYSTEM)
Type of Verification (visual) - .State
Great Sufficient Inadequate
a Sampling probe X
b Calibration gas conditioning system X
c Pumps X
d Pneumatic connections X
e Sample line X
f Generators/current stabilizers X
g Filters X
Notes / Comments: //
3 DOCUMENTATIONS AND RECORDS
Type of Documents Location Reference
a P & | of the AMS (Plan of the AMS pneumatic system) T%:;?cl;:al David Griscti
b Details of the performance testing and certification of the AMS Te;jczqnclzal David Griscti
¢ | AMS user manual (Including the maintenance part) Te;jczqnclzal David Griscti
d (%) Logboo!<s with records of malfunctions Techrncal David Griscti
and maintenance performed Office
Technical
e (*) | Service reports Office David Griscti
. Technical . —
f(*) | QAL3 Documentation ) David Griscti
Office
g AIV!S.management system procedure for maintenance, calibration and Not Informed /
training
h Training records Not Informed /
i Maintenance schedules Not Informed /
I Auditing plans and records Not Informed /

Notes / Comments: (*) D3 POWER GENERATION LIMITED has performed a functional test on 30/03/2017 by Danks
Gasanalyse Teknik (DG TEK)
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4 SERVICEABILITY
State

Type of Verification

Great | Sufficient | Inadequate

Safe and clean working environment with sufficient space and weather

a . X
protection
b | Easy and safe access to the ASM X
c (*) | Adequate supplies of reference material, tool and spare part X

Notes / Comments:
(*) D3 POWER GENERATION LIMITED has performed a functional test on 30/03/2017 by Danks Gasanalyse Teknik (DG
TEK)

5 LEAK TEST (ONLY EXTRACTIVE SYSTEM )

Description of the test Result

Checking for leaks in extractive systems shall be conducted by disconnecting the sampling line at the

@ probe exit, plugging the line, and adjusting the vacuum to 50 kPa using the bypass valve. (rif. 7.1 Positive
Checking for leaks - 1ISO 10396:2007)
6 Zero and Spa check ()
Full Reference Value AMS Reference Value AMS
Parameter u.d.m. Scale set ZERO Measure SPAN Measure
ZERO SPAN
0,1 290,1
(6(0] mg/Nm3 0 0 0 288,57 290,6
0 291
0 257,9
NO mg/Nm3 0 0 0 256,98 259,2
0,3 259,4
0 139
SO, mg/Nm3 0 0 0,3 140,77 138
0,2 139
0 16,38
0, % Vol 0 0 0,1 16,707 16,4
0 16,4
0,1 16,3
CO, % Vol 0 0 0 16,78 16,3
0 16,3
0 18
NH; mg/Nm3 0 0 0,1 17,93 17,7
0 17,6
0 88,9
NO, mg/Nm3 0 0 0 83,73 86,4
0 86,4

Notes / Comments:
(*) Values recorded by linearity tests.
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7 Linearity
Parameter Full Scale set Slope (B) Intercept (A) de el [%] Results
co 0-300 mg/Nm3 1,002 -2,020 1,1 Positive
NO 0-300 mg/Nm3 0,999 -1,412 1,3 Positive
SO, 0 - 2000 mg/Nm3 0,996 0,662 0,2 Positive
0, 0- 21 %vol 0,985 0,012 0,4 Positive
CO, 0 - 25 %vol 0,991 -0,297 1,3 Positive
NH3 0-30mg/Nm3 0,944 0,234 2,0 Positive
NO, 0-100 mg/Nm3 0,920 -0,071 3,6 Positive
Notes / Comments:
(*) Test recordings are in Annex 2.
8 Interferences
Type of Verification Result

The same interference reported in the QAL1 certificate has been evaluated.
a Interferences are evaluated by DG Tech by placing different concentrations of Positive
water vapor.

9 Respose time

Type of Verification (visual) Result

Response times were verified by directly setting the reference gas in the AMS and
comparing the timing with those stated in QAL1.

Positive
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11.1 TeST LINEARITY OF CARBON MONOXIDE
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter co Serial/Certificate P69313YDEN
Analyzer SICK MCS 100 E Concentration 231 | ppm
Full Scale set 0- 300 | mg/Nm3 Expiration 30/03/2019
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure i
Level Reference X Residual Ret?(liit:ll?‘y Result
Value (Y;) Reply 1 Reply 2 Reply 3 < d, p °
(X:) (X:) (X:) orel
0 0 0,1 0 0 0,0 2,05 0,7 Positive
1 9,62 6,7 8,1 7,3 7,4 -0,26 -0,1 Positive
2 48,09 45,2 46,3 47 46,2 -0,02 0,0 Positive
3 96,18 90,1 90,5 90 90,2 -4,19 -1,4 Positive
e ) 4 144,28 142,3 141,9 142,1 142,1 -0,51 -0,2 Positive
E 5 192,4 188,1 188,1 188,9 188,4 -2,48 -0,8 Positive
Z 6 288,57 290,1 290,6 291 290,6 3,32 1,1 Positive
\ 0 0 0 0 0,2 0,1 2,09 0,7 Positive
o] 0)] Y, 97,4 A 95,6 B 1,002 A -2,0203
E Legend
U Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
350,0 1 Carbon monoxide
& 300,0 -
2
o 250,0 -
£
= 200,0 -
g
2 150,0 - ¢ Linearity Carbon Monoxide
@
2 100,0 - y =1,0024x - 2,0203
[%2) 2 _
R*=0,9994
2 500 -
0,0 T T T T T T 1
0 50 100 150 200 250 300 350
Reference Value [mg/Nm?3]
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11.2 TEeST LINEARITY OF NITROGEN OXIDE
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter NO Serial/Certificate P69313YDEN
Analyzer SICK MCS 100 E Concentration 288 | ppm
Full Scale set 0- 300 | mg/Nm3 Expiration 30/03/2019
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure Relative
Reference Residual .
Level Reply 1 Reply2 | Reply3 X Residual - % Result
Value (Y;) d.
(Xi) (XI) (XI) dt:,rel
0 0 0 0 0,3 0,1 1,51 0,5 Positive
1 12,84 9,4 10,2 10 9,9 -1,55 -0,5 Positive
2 38,54 40,8 41,8 40,7 41,1 4,01 1,3 Positive
3 64,24 59,9 60,1 60,2 60,1 -2,69 -0,9 Positive
Y ) 4 128,49 120,1 122,3 122,4 121,6 -5,34 -1,8 Positive
E 5 192,74 190,3 190,1 190,1 190,2 -0,96 -0,3 Positive
Z 6 256,98 257,9 259,2 259,4 258,8 3,54 1,2 Positive
~— 0 0 0,1 0,1 0 0,1 1,48 0,5 Positive
(o]0) Y, 86,7 A 85,2 B 0,999 A -1,4117
E Legend
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Nitrogen monoxide
— 300,0 -
E
2 250,0 -
SN
o
£ 200,0 -
g
B 150,0 - ¢ Linearity Nitrogen monoxide
S
=3
c |
9 100,0 y=0,9989x - 1,4117
5 50,0 - R2=0,9989
9 ’
-]
g 0,0 T T T T T 1
§ 0 50 100 150 200 250 300
=

Theoretical Concentration [mg/Nm3]
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11.3 TEST LINEARITY OF NITROGEN DIOXIDE
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter NO, Serial/Certificate P61YZ3YDFN
Analyzer SICK MCS 100 E Concentration 81,6 | ppm
Full Scale set 0- 100 | mg/Nm3 Expiration 30/03/2018
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure .
. Relative
Reference Residual . 0
Level Value (v) Reply 1 Reply 2 Reply 3 X d. Residual - % Result
(Xi) (XI) (XI) dc,rel
0 0 0 0 0 0,0 0,07 0,1 Positive
1 5,58 5,41 5,34 5,29 5,3 0,28 0,3 Positive
2 27,91 23,17 22,89 22,91 23,0 -2,61 -2,6 Positive
m 3 55,82 51,2 50,9 51,91 51,3 0,06 0,1 Positive
E 4 71,78 69,38 69,45 69,7 69,5 3,56 3,6 Positive
Z 5 83,73 79,37 79,4 80,01 79,6 2,65 2,6 Positive
\ 6 99,39 88,9 86,38 86,4 87,2 -4,12 -4,1 Positive
bD 0 0 0,1 0 0 0,0 0,10 0,1 Positive
E Y, 43,0 A' 39,5 B 0,920 A -0,0706
Legend
N
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Nitrogen Dioxide
— 100,0 ~
o
§ 90,0 - “
= 80,0 - ®
E 70,0 - °
S
B 60,0 - ¢ Linearity Nitrogen Dioxide
s 50,0 -
S 40.0 y =0,9198x - 0,0706
§ B R?=0,9954
o 30,0 A
-]
9 20,0 - ¢
>
4w 10,0 -
L}
E 0,0 T T T T T 1
0 20 40 60 80 100 120

Theoretical Concentration [mg/Nm?3]
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11.4 TEeST LINEARITY OF SULFUR DIOXIDE
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter SO, Serial/Certificate P69313YDEN
Analyzer SICK MCS 100 E Concentration 49,3 | ppm
Full Scale set 0- 2000 I mg/Nm3 Expiration 30/03/2019
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure Relative
Reference Residual .
Level Reply 1 Reply 2 Reply 3 Xc Residual - % Result
Value (Y;) d.
(Xi) (Xi) (Xi) dC.reI
0 0 0 0,3 0,2 0,2 -0,50 0,0 Positive
1 4,7 5 7 5 5,7 0,32 0,0 Positive
2 9,39 10 11 12 11,0 0,98 0,0 Positive
m 3 23,46 22 23 24 23,0 -1,03 -0,1 Positive
E 4 70,38 68 69 70 69,0 -1,78 -0,1 Positive
Z 5 93,85 99 99 99 99,0 4,84 0,2 Positive
~ 6 140,77 139 138 139 138,7 -2,24 -0,1 Positive
OD 0 0 0,1 0 0,1 0,1 -0,60 0,0 Positive
E Y, 42,8 A' 43,3 B 0,996 A 0,6618
Legend
(g\|
(p) Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Sulfur dioxide
— 160,0 -
E
2 140,0
£ 120,0 -
S 100,0 - .
®
£ 80,0 - o Linearity Sulfur Dioxide
o
::; 60,0 - y =0,9963x + 0,6618
o 2
S 40,0 - R?=0,9982
g
2 20,0 -
©
[}
E 0,0 T T 1
0 50 100 150
Theoretical Concentration [mg/Nm?3]
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11.5 TEST LINEARITY OF OXYGEN
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter 0, Serial/Certificate P61LB2BDFN
Analyzer SICKMCS 100 E Concentration 25,06 | %vol
Full Scale set 0- 21 | %vol Expiration 30/03/2020
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure . Relative
Reference Residual .
Level Reply 1 Reply 2 Reply 3 Xc Residual - % Result
Value (Y;) d.
(Xi) (Xi) (Xi) dc,rel
0 0 0 0,1 0 0,0 0,02 0,1 Positive
1 4,18 4,12 4,15 4,18 4,2 0,02 0,1 Positive
2 8,35 8,2 8,1 8,1 8,1 -0,11 -0,5 Positive
3 12,53 12,32 12,4 12,35 12,4 0,00 0,0 Positive
4 15,036 14,9 15 14,8 14,9 0,07 0,4 Positive
— 5 16,707 16,38 16,4 16,4 16,4 -0,08 -0,4 Positive
O 6 20,88 20,6 20,7 20,6 20,6 0,05 0,2 Positive
% 0 0 0 0 0,1 0,0 0,02 0,1 Positive
o\ Y, 9,7 A 9,6 B 0,985 A 0,0118
@V Legend
Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Oxygen
. 25,0 ~
©
S
= 20,0 -
c
.0
® 15,0 -
- . .
§ ¢ Linearity Oxygen
§ 10,0 - y =0,9853x + 0,0118
° R2=0,9999
5 50 A
w
©
@
2 00 . . . . .
0 5 10 15 20 25

Theoretical Concentration [%vol]
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11.6 TEST LINEARITY OF CARBON DIOXIDE
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter Cco, Serial/Certificate P69313YDEN
Analyzer SICKMCS 100 E Concentration 25,17 | %vol
Full Scale set 0- 25 | %vol Expiration 30/03/2019
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure . Relative
Reference Residual .
Level Reply 1 Reply 2 Reply 3 Xc Residual - % Result
Value (Y;) d.
(Xi) (Xi) (Xi) dc,rel
0 0 0,1 0 0 0,0 0,33 1,3 Positive
1 1,62 1,2 1,2 1,3 1,2 -0,08 -0,3 Positive
2 4,2 3,6 3,6 3,6 3,6 -0,27 -1,1 Positive
3 6,71 6,09 6,12 6,12 6,1 -0,24 -1,0 Positive
4 12,59 11,9 11,9 11,9 11,9 -0,28 -1,1 Positive
O 5 16,78 16,3 16,3 16,3 16,3 -0,04 -0,1 Positive
> 6 25,17 25 24,9 24,9 24,9 0,28 1,1 Positive
O\o 0 0 0 0 0 0,0 0,30 1,2 Positive
N Y, 8,4 A’ - 8,0 B 0,991 A -0,2965
O egend
Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Carbon Dioxide
- 30,0 -
©
>
X 25,0 -
s
= 20,0 -
o
=]
& 15,0 - ¢ Linearity Carbon Dioxide
£
o
S 10,0 - y =0,9912x - 0,2965
g R?=0,9991
2 50 -
[}
=
0,0 T T T T T 1
0 5 10 15 20 25 30

Theoretical Concentration [%vol]
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11.7 TEST LINEARITY OF AMMONIA
Stack 6D Data materials used
Customer D3 POWER GENERATION LIMITED | Cylinder Producer SAPIO
Parameter NH; Serial/Certificate P61AR3YDFN
Analyzer SICK MCS 100 E Concentration 47,3 | ppm
Full Scale set 0- 30 | mg/Nm3 Expiration 30/09/2017
Date measurements 09/05/2017 Diluter Beta CAP30RK |
Measurements and calculations
AMS Measure ) Relative
Reference Residual .
Level Reply 1 Reply 2 Reply 3 Xe Residual - % Result
Value (Y;) d.
() () (X:) dc,rel
0 0 0 0,1 0 0,0 -0,20 -0,7 Positive
1 2,39 2,85 2,71 2,65 2,7 0,25 0,8 Positive
2 5,98 5,4 53 5,5 5,4 -0,48 -1,6 Positive
m 3 11,96 11,95 11,85 12 11,9 0,41 1,4 Positive
E 4 17,93 18 17,7 17,6 17,8 0,60 2,0 Positive
5 23,92 22,5 22,6 22,9 22,7 -0,15 -0,5 Positive
Z 6 29,9 28,1 28 28,3 28,1 -0,33 -1,1 Positive
?D 0 0 0,2 0,2 0 0,1 -0,10 -0,3 Positive
Y, 11,5 A' 11,1 B 0,944 A 0,2335
E Legend
Z Yi: concentration of reference material;
Xi: AMS measure corresponding to the Reference Material Concentration Level;
Yz: average concentration of reference material;
A': the mean value of the Instrument's readings (AMS);
B: Linear regression line coefficient;
A: Linear regression line intercept
Ammonia
— 30,0 -
o
£
Z 25,0 -
b
E
= 20,0 -
.0
- . . .
0 15,0 - ¢ Linearity Ammonia
=]
c
a _
€ 10,0 - y= 0,924_41x +0,2335
S R*=0,9988
-
@ 50 A
S
©
§ O'o T T T T T T 1
0 5 10 15 20 25 30 35
Theoretical Concentration [mg/Nm3]
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12.1 DETERMINATION OF THE VELOCITY PROFILE
Sampling and Analysis Report - Velocity Profile
Determination of Velocity ‘ UNI EN ISO 16911-1:2013 Annex A
Auxiliary Parameters
Oxygen (0,) UNI EN 14789:2006
Temperature UNI EN ISO 16911-1:2013 Annex A
Pressure UNI EN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Speed and Flow Meter DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 91126 k =0,8304; Type Pitot (S)
Emission Point Information
Stack Diameter [m] 2,00 Height from Ground[m] 65
Stack Surface [m’] 3,14 Height from sampling point to the ground [m] 25

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

Determination of the velocity profile ‘ 13/05/2017
. . Grid Temperatura . Velocity -~
P D Api [P Auxil P
oint | Diameter sampling °c] pi [Pa] [m/s] uxiliary Parameter
1 1 9 161 108,1 13,6 o
2 1 29 160 108,2 13,6 xygen 12,7
[% vol]
3 1 59 161 108,6 13,6
a4 1 141 160 108,1 13,6 Carbon dioxid
5 1 171 161 108,2 13,6 arbon dioxiae 6,3
[%vol]
6 1 191 161 108,1 13,6
7
Water vapor
8 [% vol] >80
9
10
11 2 9 162 108,1 13,6 Density - p (Kg/m®) 1,316
12 2 29 162 108,2 13,6
13 2 59 161 108,1 13,6
14 2 141 160 108,1 13,6 Pressione 101
15 2 171 161 108,3 13,6 Emissione [kPa]
16 2 191 160 108,2 13,6 Ambient
17 mbien ] 31
Temperature [°C]
18
19 Ambient Pressure
20 [hPa] 1011
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12.2 DuUST REPORT
Sampling and Analysis Report - Dust
Dust | UNI EN 13284 - 1 : 2003
Auxiliary Parameters
Velocity and Flow UNI EN ISO 16911-1:2013 Annex A
Oxygen (0,) UNI EN 14789:2006
Temperature UNI EN ISO 16911-1:2013 Annex A
Pressure UNI EN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and materials used for sampling and analysis

Instrumentation

Isokinetic Sampler DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 91126 k =0,8304; Type Pitot (S)
Sampling material
Filter Material Glass Fiber Filter Diameter [mm] 47
Filtration Temperature Stack Temperature Conditioning Temperature [° C] 180

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

Dust - Sampling and analysis Data 1

.D Date and time of | Sampling Dust mass on | Dust mass in the | Sampling

Sar'n 'Ie Reply Start of the duration Filter Code thefilter | Rinsing solution | Volume

P Sampling [min] [mg] [mg] INm]
Method Blank 13/05/2017 / FF51 0,00 0,06 1,000
2120307149' Ref'y 13/05/2017 09:59 30 FF52 2,66 0,06 0,518
21%%7249' Rezp'y 13/05/201710:59 | 30 FF53 2,38 0,06 0,526
213%7349' Re3p | 13/05/2017 11:59 30 FF54 2,81 0,06 0,534

2123749- | Repl

024 9 ef Y1 13/05/2017 12:59 30 FFS55 2,55 0,04 0,524
2120307549' Resf"y 13/05/2017 13:59 30 FF56 2,66 0,04 0,532

™ Eor Blanks of the method is considered a volume of 1 m®
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Dust - Sampling and analysis Data 2
Dust Dust
Stack Temperature Pressure Concentratio | Concentration
0, [+)
I.D. Sample S[::e/(z(]i °cl [kPa] H,0 [%v/v] | O, [%vV/V] h correct with O,
[mg/Nm’]® | [mg/Nm* ©
Method Blank / 161,00 101,0 6,38 15,00 0,06 0,06
2123749-001 13,33 161,10 101,1 7,13 12,68 5,25 3,79
2123749-002 13,47 161,55 101,2 6,46 12,65 4,64 3,33
2123749-003 13,61 161,84 101,2 5,97 12,62 5,37 3,84
2123749-004 13,27 161,71 101,3 6,56 12,60 4,95 3,53
2123749-005 13,44 162,24 101,3 5,78 12,91 5,09 3,77

@ pbust Concentration (Wet).
®) bust Concentration (Dry), normalized for temperature and pressure and corrected for reference oxygen.

Dust - Quality Control (QC) 3
Dust
Date and time of | Sampling Concentrat.lon
I.D. Sample | Reply Start of the duration |Iso rate [%] | Result correcc)tz with Result®
Sampling [min] [mg/Nm3] i
Blank
Method Blank 13/05/2017 / 0,06 Positive
2123749-001 | Reply 1 | 13/05/2017 09:59 30 0,1 Positive
2123749-002 | Reply 2 | 13/05/2017 10:59 30 0 Positive
2123749-003 | Reply 3 | 13/05/2017 11:59 30 0 Positive
2123749-004 | Reply 4 | 13/05/2017 12:59 30 0 Positive
2123749-005 | Reply 5 | 13/05/2017 13:59 30 0,1 Positive

“ pust sampling must be done in isocinetics. The isocinetic value must be within the Range -5% <G <+ 15%.
® pust concentration in Method Blank must be less than 10% of the emission limit - ELV (paragraph 10.6 of UNI EN

13284-1: 2003 standard).
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LAB N® 0438

12.3 COMBUSTION GAS REPORT

Nitrogen Oxides, Carbon Monoxide, Sulfur Dioxide, Oxygen and Carbon Dioxide -
Sampling and Analysis Report

Oxygen (0,) UNI EN 14789:2017
Nitrogen Oxide (NO) UNI EN 14792:2017
Carbon Monoxide (CO) UNI EN 15058:2017
Sulfur Dioxide (SO,) ISO 11042-1:1996
Carbon Dioxide (CO,) ISO 11042-1:1996

Information on the instrumentatio used for sampling and analysis

Instrumentation

Analizzatore

Analizzatore Gas Horiba MY25EG2X Horiba PG-350E

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

Determination of Nitrogen Oxide (NO) - Sampling and analysis Data 1
. Samplin Nitrogen Oxide
I.D. Sample Reply Date and time o'f Start durazio: (NO) -g[mg/Nm3] Oxygen (C()lz)) )
of the Sampling . [%vol]
[min] (2)
2123749-001 Reply 1 13/05/2017 12:29 30 53,18 12,32
2123749-002 Reply 2 13/05/2017 15:59 30 46,04 12,74
2123749-003 Reply 3 13/05/2017 16:59 30 45,36 12,93
2123749-004 Reply 4 13/05/2017 18:59 30 10,75 12,51
2123749-005 Reply 5 13/05/2017 19:59 30 16,59 12,30

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which AST (NOx) is
performed.

(2) The Nitric Oxide (NO) value is corrected for the reference oxygen, is normalized by temperature and pressure and
is expressed on a dry basis.
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Determination of Carbon Monoxide (CO) - Sampling and analysis Data 2
. Samplin Carbon
I.D. Sample | Reply Date and time of Start of the durazio: Monoxide Ongen (?12)) i
Sampling [min] (CO) - [mg/Nm3] [%vol]
2123749-001 | Reply 1 13/05/2017 09:59 30 0,22 12,68
2123749-002 | Reply 2 13/05/2017 10:59 30 0,35 12,65
2123749-003 | Reply 3 13/05/2017 11:59 30 0,25 12,62
2123749-004 | Reply 4 13/05/2017 12:59 30 0,18 12,60
2123749-005 | Reply 5 13/05/2017 13:59 30 68,51 12,91
Notes:
(1) The oxygen value reported refers to the same measurement period of the parameter on which AST (CO) is
performed.
(2) The carbon monoxide (CO) value is corrected for the reference oxygen, is normalized by temperature and
pressure and is expressed on a dry basis.
Determination of Sulfur Dioxide (SO,) - Sampling and analysis Data 3
Date and time of Start of Sampl_ing Sulfur Dioxide (SO,) - Oxygen (0,) -
I.D. Sample | Reply the Sampling dura.tlon [mg/ng(] 2) [Z;ogvol]( (12))
[min]
2123749-001 | Reply 1 13/05/2017 09:59 30 15,76702884 12,68316667
2123749-002 | Reply 2 13/05/2017 10:59 30 17,71563236 12,65291667
2123749-003 | Reply 3 13/05/2017 11:59 30 18,56949376 12,61833333
2123749-004 | Reply 4 13/05/2017 12:59 30 18,97091147 12,59833333
2123749-005 | Reply 5 13/05/2017 13:59 30 34,86975654 12,90716667

Notes:

(1) The oxygen value reported refers to the same measurement period of the parameter on which AST (SO,) is

performed.

(2) The sulfur dioxide (SO,) value is corrected for the reference oxygen, is normalized by temperature and pressure
and is expressed on a dry basis.
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LAB N® 0438

12.4 AMMONIA REPORT

Sampling and Analysis Repo

rt - Ammonia

Ammonia

|

EPA CTM 027:1997

Auxiliary Paramete

rs

Velocity and Flow

UNIEN ISO 16911-1:2013 Annex A

Oxygen (0,)

UNI EN 14789:2006

Temperature UNI EN ISO 16911-1:2013 Annex A
Pressure UNI EN ISO 16911-1:2013 Annex A
Water vapor UNI EN 14790:2006

Information on the instrumentation and material

s used for sampling and analysis

Instrumentation

Isokinetic Sampler DADO LAB | ST55AA20160199 DADO LAB - ST5 V8.5
Gas Analyzer Horiba MY25EG2X Analizzatore Horiba PG-350E
Pitot Tube Zambelli 91126 k =0,8304; Type Pitot (S)

Sampling material

Filter Material

Glass Fiber Filter

Absorption solution

H,SO,-0,1 N

Filtration Temperature

Stack Temperature

Conditioning Temperature [° C]

180

Technical personnel who performed the sampling

Dott. Giorgio Rocchia

Ing. Calogero Romano

D ime of li

I.D. ate and time o Samp_mg Sampling Impinger G1 | Impinger G2 | Concentration
Samole Reply Start of the duration Volume [ngl ) [mal [ma] [m /Nm3]

P Sampling [min] & & &

Method Blank 13/05/2017 1,000 0,000 0,000 /
21%%7149' Relply 13/05/2017 09:59 30 0,518 0,000 0,000 <01
21%%7249' Rezply 13/05/2017 10:59 30 0,526 0,000 0,000 <01
2123749- | Repl

03 e3p Y 113/05/2017 11:59 30 0,534 0,000 0,000 <0,1
2123749- | Repl

030 4 ? efy 13/05/2017 12:59 30 0,524 0,000 0,000 <0,1
2123749- | Repl

0%5 ? e5p Y1 13/05/2017 13:59 30 0,532 0,000 0,000 <0,1

@ Eor Blanks of the method is considered a volume of 1 m?
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13 ANNEX 4 — AST REPORT

13.1 CARBON MONOXIDE - AST

Parameter CcoO
SRM (Y) 3 Difference
N. Test DATE/TIME [mg/Nm® Rep. 0] AMS (X) [mg/Nm>Rep. O,] (Xi)
1 13/5/17 9:59 0,22 1,32 -1,11
2 13/5/17 10:59 0,35 1,42 -1,06
3 13/5/17 11:59 0,25 1,47 -1,22
4 13/5/17 12:59 0,18 1,49 -1,31
5 13/5/17 13:59 68,51 61,93 6,58
Average 13,90 13,53 0,38
Standard deviation(Sp) 3,47
Y max -Y min 68,33
Emission Limit Value
[mg/Nm?® rif 0,] 264
Confidence Internal limit value 95% 10
Test value for variability kv 0,916
Uncertainty oo 13,47
t student 0,95 (N-1) 2,13
Test of variability So<1,500kv Positive
Test of Validity of the
calibration function .
D Positive
D|<t0.95(N —1)T+00
N
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13.2 NITROGEN OXIDE - AST
Parameter NO
SRM (Y) AMS (X) Difference
N. Test DATE/TIME [mg/Nm®Rep. 0,]| [mg/Nm>Rep. 0,] (Xi)
1 13/5/17 12:29 53,18 74,58 -21,40
2 13/5/17 15:59 46,04 72,27 -26,23
3 13/5/17 16:59 45,36 69,07 -23,70
4 13/5/17 18:59 10,75 22,92 -12,17
5 13/5/17 19:59 16,59 21,84 -5,25
Average 34,38 52,13 -17,75
Standard deviation(Sp) 8,78
Y max -Y min 42,43
Emission Limit Value
[mg/Nm? rif 0,] 176
Confidence Internal limit value 95% 20
Test value for variability kv 0,916
Uncertainty oo 17,96
t student 0,95 (N-1) 2,13
Test of variability So<1,560kv Positive
Test of Validity of the
calibration function .
5 Positive
D[ <t0,95(N —1)T+00
N
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13.3 SULFUR DIOXIDE - AST
Parameter SO,
SRM (V) AMS (X) Difference
N. Test DATE/TIME [mg/Nm®Rep. | [mg/Nm’Rep. (i)
0,] 0]
1 13/5/17 9:59 15,77 33,25 -17,48
2 13/5/17 10:59 17,72 28,39 -10,68
3 13/5/17 11:59 18,57 28,84 -10,27
4 13/5/17 12:59 18,97 28,71 -9,74
5 13/5/17 13:59 34,87 21,39 13,48
Average 21,18 28,12 -6,94
Standard deviation(Sp) 11,84
Y max -Y min 19,10
Emission Limit Value
[mg/Nm? rif 0,] 132
Confidence Internal limit value 95% 20
Test value for variability kv 0,916
Uncertainty oo 13,47
t student 0,95 (N-1) 2,13
Test of variability So<1,560kv Positive
Test of Validity of the calibration
function -
D Positive
D|<t0.95(N —1)T+0'0
N
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13.4 DusT-AST
Parameter Dust
SRM (Y) AMS (X) Difference
N. Test DATE/TIME [mg/Nm?® Rep. 0,] | [mg/Nm>Rep. 0,] (Xi)
1 13/5/17 9:59 3,79 6,53 -2,74
2 13/5/17 10:59 3,33 6,40 -3,06
3 13/5/17 11:59 3,84 6,47 -2,62
4 13/5/17 12:59 3,53 6,45 -2,91
5 13/5/17 13:59 3,77 6,99 -3,22
Average 3,65 6,57 -2,91
Standard deviation(Sp) 0,24
Y max -Y min 0,51
Emission Limit Value 55
[mg/Nm?® rif 0,]
Confidence Internal limit value 95% 30
Test value for variability kv 0,916
Uncertainty oo 8,42
t student 0,95 (N-1) 2,13
Test of variability So<1,500kv Positive
Test of Validity of the
calibration function .
5 Positive
D|<t0.95(N -1)T+ao
N
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13.5 AMMONIA
Parameter NH;
SRM (Y) .
3 AMS (X) Difference
N. Test DATE/TIME [mg/l\(l)r:] Rep. [mg/Nm’Rep. O,] (Xi)
1 13/5/17 9:59 0,05 0,28 -0,23
2 13/5/17 10:59 0,05 0,28 -0,23
3 13/5/17 11:59 0,05 0,28 -0,23
4 13/5/17 12:59 0,05 0,28 -0,23
5 13/5/17 13:59 0,05 0,28 -0,23
Average 0,05 0,28 -0,23
Standard deviation(Sp) 0,00
Y max -Y min 0,00
Emission Limit Value 26
[mg/Nm?® rif 0,] !
Confidence Internal limit value 95% 40
Test value for variability kv 0,916
Uncertainty oo 0,53
t student 0,95 (N-1) 2,13
Test of variability So<1,500kv Positive
Test of Validity of the
calibration function .
D Positive
D] <t0,95(N —1)T+0'0
N
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for aut Lavironment Precisely Right.
on Product Conformity (QAL1)
Certificate No.: 0000032301
Certified AMS: PG-350E for NO,, SO, CO, CO; and O, ,
Manufacturer: HORIBA Europe GmbH
Julius-Kronenberg-Str. 9
42799 Leichlingen
£ __ Germany o, -
Test Institute: TUV Rheinland Energie und Umwelt GmbH
This is to certify that the AMS has been tested
and found to comply with:
EN 15267-1: 2009, EN 15267-2: 2009, EN 15267-3: 2007
and EN 14181: 2004
Certification is awarded in respect of the conditions stated in this certificate
(see also the following pages).
wiuve
& %
2 _ * EN15267-3 tested
S ‘é « QAL1 certified
Z TOVRneiniand S« TUV approved
’/6 "'";,S e Annual inspection
* 0000037
Publication in the German Federal Gazette  This certificate will expire on
(BAnz.) of 05 March 2013 04 March 2018
German Federal Environment Agency TUV Rheinland Energie und Umwelt GmbH
Dessau, 22 March 2013 Cologne, 21 March 2013
r | ) = & —
ped ¢, Bl £
i, A. Dr. Marcel Langner ppa. Dr. Peter Wilbring
[ www.umwelt-tuv.de / www.eco-tuv.com [ TOV Rheinland Energie und Umwelt GmbH
teu@umwelt-tuv.de Am Grauen Stein
Tel. +49 221 806-2756 51105 Cologne
Accreditation according to EN ISO/IEC 17025 and certified according to ISO 8001:2008.
qall de Info@qal1 de page1of10 |
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Umwelt
Bundes é ¥ - ®
Amt ® Certificate: TUVRheinland
For sur Eavicorment 0000032301 / 22 March 2013 Precisely Right.
‘ Test report: $§36/21217617/A of 05 October 2012
Initial certification: 05 March 2013
Expiry date: 04 March 2018
Publication: BAnz AT 05 March 2013 B10, chapter |, No. 5.2
Approved application

The tested AMS is suitable for use at combustion plants according to EC Directive 2001/80/EC, at
waste incineration plants according to EC directive 2000/76/EC and other plants requiring official
approval. The measured ranges have been selected considering the wide application range of the
AMS.

The suitability of the AMS for this application was assessed on the basis of a laboratory test and a
sevenmonth field test at a waste incineration plant.

The AMS is approved for an ambient temperature range of +5 °C to +40 °C.

Any potential user should ensure, in consultation with the manufacturer, that this AMS is suitable for
the instaliation at which it will be installed.

Basis of the certification
This certification is based on:

test report 936/21217617/A of 05 October 2012 of TUV Rheinland Energie und Umwelt GmbH
suitability announced by the German Federal Environment Agency (UBA) as the relevant body
the ongoeing surveillance of the product and the manufacturing process

publication in the German Federal Gazette: BAnz AT 05 March 2013 B10, chapter |, No. 5.2
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AMS designation:
\ PG-350E for NO,, SO, CO, CO; and O,
Manufacturer:
Horiba Europe GmbH, Leichlingen
Field of application:
Measurement at plants requiring official approval as well as plants within the scope of
2000/76/EC (waste incineration directive) and 2001/30/EC (large combustion plants directive)
Measuring ranges during the suitability test:
Certification Supplementary e
Components ranges ranges Unit
NO, 0-205" 0-2050” mg/m®
SO, 0-143 0-1430 mg/im?®
CO 0-75 0-1250 mg/m?®
CO: 0-20 - Vol.-%
0z 0-25 0-10 Vol -%
"as NO,, this corresponds to apx 0 - 134 mgim® NO
% as NO,, this corresponds to apx. 0 - 1340 ma/m® NO
Software version:
P2000788001D / 1.11
Restrictions:
None
Notes:
1. The maintenance interval is four weeks.
2. The ceriification range for the component SO: is not suited to meniter the daily mean
value at plants pursuant to 2000/76/EC.
3. The internal dryer should be by-passed for the test gas flow inside the PG-350E.
4. For measuring SO, the PD-100 permeation dryer manufactured by Horiba should be
used.
Tgst report:
TUV Rheinland Energie und Umwelt GmbH, Kdin
Report No.: 936/21217617/A dated 0S October 2012
—— T e —————————info@qatt-de page 30of 12
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Lunges s A TOVRheinland®

For sur Eavicorment 0000032201 / 22 March 2013 Precisely Right.

Certified product

This certificate applies tc automated measurement systems conforming to the following description:

The PG-350E measuring system is a multi-channel gas analyser which uses different measuring
principles according to the specific measured component The following table lists the different

measuring principles:
M wed component Measuring principle
NOy Chemiluminescence
CO, SO: COz Non-dispersive Infrared
absorption (NDIR)
O, Paramagnetism

The HORIBA PG-350E measuring system is compriged of the main parts described below:

Sampling

Sampling probe: M&C Type PSP 4000-H/C

Heated sample gas filter Type SP-2K ceramic material, pore size 2pm

Sampling hose: MEC Type PSP-W 4M 4/6 {length for performance testing apx. S m)
(max. 120 °C)

Analyser

Horiba: PG-350E

Sample gas dryer

Horiba permeation dryer, type PD-100 with 100 permeation tubes
or
MEC Analysentechnik condensing dryer, type PSS-5

The measuring system may be operated with the PD-100 permeation dryer manufactured by Horiba or
with the PSS-5 condensing dryer manufactured by M&C Analysentechnik.

Sample gas is led to the measuring system via a heated probe. The probe is equipped with an internal
filter made of ceramic material with a pore size of 2pm. The sample gas is transported via a heated
PTFE-line to a sample dryer before continuing via an unheated PTFE-line to the analyser. The pump
is situated behind the measuring cell.

Integrating several measuring cells, the AMS performs simultanecus measurement of muitiple
components. The sample gas continucusly flows through the respective measuring cell of the AMS.

S — 1L — ~ — —info@ga‘toe page 4 of 10
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Umwelt

Elrjnqtde@g Certificate: A TUVRheinland®
For eur Envirorment 0000032301 / 22 March 2013 Precisely Right.
General notes

This certificate is based upen the equipment tested. The manufaciurer is responsible for ensuring that
cn-going production complies with the requirements of the EN 15267. The manufacturer is reguired fo
maintain an approved quality management system contrelling the manufacture of the certified product.
Both the product and the quality management systems shall be subject to regular surveiliance.

If a product of the current production does not conform to the certified product, TUV Rheinland
Energie und Umwelt GmbH must be notified at the address given on page 1.

A certification mark with an 1D-Number that is specific to the certified product is presented on page 1

of this cerificate. This can be applied to the product or used in publicity material for the certified
product.

This document as well as the cerification mark remains property of TUV Rheinland Energie und
Umwelt GmbH. With revocation of the publication the cerfificate loses its validity. After the expiration of
the certificate and on reguests of the TUV Rheinland Energie und Umwelt GmbH this document shall
be returned and the certificate mark must not be employed anymore.

The relevant version of this ceriificate and its expiration is also accessible on the intemet: qal1.de.

Ceriification of PG-350E for NO, SO,, CO, CO: and O: is based on the documenis listed below and
the regular, continuous monitoring of the Quality Management System of the manufacturer:

Initial certification according to EN 15267:
Certificate No. 0000032301: 22 March 2013
Expiry date of the certificate: 04 March 2018

Test report: 936/21217617/A dated 05 October 2012
TUV Rheinland Energie und Umweit GmbH, Cologne

Publication: BAnz AT 05 March 2013 810, chapter [, No. 5.2
Announcement by UBA from 12 February 2013

galtde ———info@qaitde page 5of 10
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For sur Favironment

Certificate:

A TUVRheinland®

0000032301 / 22 March 2013

Calculation of overall uncertainty according to EN 14181 and EN 15267-3

Measuring system
NManufacturer

Name of measuring system
Serial number of the candidates
Measuring principe

Test report
Test ‘aboratory
Date of report

Measured component
Cerificaton range

Evaluation of the cross sensitivity (CS)
(system vath largest CS)

Sum of poste CS at zer0 pont

Sum of nzgative CS at zero pont

Sum of posive CS at reference point

Sum of negative CS at reference point
NMavimum sum of cross sensitivbes
Uncertainty of cross sensiduity

Calculation of the combined standard uncertainty
Tested parameter
Standard deviation from pared measurements under field conditions *
Lack of fit
Zero drift from field test
Span arift from field test
Influence of ambient temperature at span
Influence of supply woltage
Cross sensitivity (interference)
Influence of sample gas flow
Uncertainty of reference material at 70% of certfication range
Conerter efficiency for AMS measuring NOx
' Thelarger vaue s usea
“Repeatabity standard ceviation 3l span” or
"Standard deviaion Yom parsd MEeasUeMEnts under Sekd condtons”

Combined standard uncertainty (u.)
Toial expanded uncenainty

Relative total expanded uncertainty
Requirement of 2000/76/EC and 2001/80/EC
Requirement of EN 15267-3

qattde——

Horiba Europe GmbH
PG-250E

VCADFKBE / XL7TLTULY
Chemiluminescence

A1217817/A
TUV Rheinland
2012-10-08

NO, as NO
0 - 124 mgin?

0,24 mgm’
0,00 mgm®
0,00 mgm®
-0,70 mg/m?
0,34 mgm?
0487 mg/m?

mg/n?
mg/n?®
mg/n?
mg/n?®
mg/m?
mg/n?®
mg/n?
mg/n?

2,035
1,332
0.306

mg'm?®

U in % of the ELV 131 mgim®
U in % of the ELV 131 mg/m’
Uin % of e ELV 131 mgin?

Precisely Right.

0,797
0,336
0,082
4,141
1,774
0,094
0,238
0,013
1,173
10,563

(mg/n?®)*
(mg/m?)*
(mg/n?)*
(mg/n?®)*
(mg/n?®)*
(mg/n?)*
(mg/m?®)*
(mgln?)*
(mg/m’)*
{mg/n?)*

mg/m?

mg/m*

66
20.0
15.0

page 6 of 10
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Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Measuring system
Manufacturer Horiba Eurcpe GmbH
Name of measurng system PG-250E
Serial number of the candidates VCADFKBE / XL7LTUL1
[ Measuring princple NDIR
|
Test report 21217617/A
Test laboratory TOV Rheinand
Date of report 2012-10-08
Measured component S0;
Certfication range 0 - 143 mgm*
Evaluation of the cross sensitivity (CS)
(system with largest CS)
Sum of positwe CS at zero point 054 mgm*
Sum of negative CS at zero pont 082 mgm*
Sum of postve CS at refersnce point 070 mgm®
Sum of negative CS at reference pont -260 mgm*
Maxxmum sum of cross sensitivities -260 mgm®
Uncertanty of cross sensitwity -1.503 mg'm?
Calculation of the combined standard uncertainty
Tested parameter u
Standard dewiation from paired measurements under field condtions * Uy mgim* 1.672 (mp/m’j*
Lack of fit Uy mg'm* 0.334 (mg/m’y*
Zaro drift from field test Uey mgim? 3861 (mg/m?)*
Span drit from field test u, -2.171 mgm* 4713 (mg'm’f*
Influence of ambient temperature 3t span U, 1.752 mgm* 3.070 (mg'm’f
Influence of supply votage u, 0.720 mg'm* 0.624 (mg'm*f
Cross sensitivity (interfersnce) u mg'm* 2258 (mg'm’f*
Irfluence of sample gas fiow u, mgm? 0.067 (mg'm*f®
Uncentanty of reference matena at 70% of certifcation range Uy, mg'm* 1336 (mg'm*f*
* Thelarger value 5 used |
“Repeatabiity standard geviation at span” or
“Standard deviation from palred measuraments unger f2ld conaltions”
Combined standard uncertainty (u.) U, - \-'Z(um,. ¥ 423 mgm*
Total expanded uncertainty U=u k= 1y 198 830 mgm*
Relative total expanded uncertainty U in % of the ELV 60 mg/m® 13.8
Requirement of 2000/76/EC and 2001/80/EC U in % of the ELV 60 mgim’ 20.0
Requirement of EN 15267-3 Uin % of the ELV €0 mg/m* 15.0
[+ = L 1 R —info@qait-de page 7 of 10
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Calculation of overall uncertainty according to EN 14181 and EN 15267-2

Measuring system
Manufacturer Horiba Eurcpe GmbH
Name of measuring system PG-250E
Serial numter of the candidates VC4ADFKBA / XLTLTULY
Measuring prncple NDIR
Test report 21217617/A
Test laboratory TUV Rheinland
Date of report 2012-10-08
Measured component Cco
Centfication rangs 0 - 75 mgim®
Evaluation of the cross sensitivity (CS)
(system with ‘argest CS)
Sum of positwe CS at zero point 000 mgm*
Sum of negative CS at zero pont 000 mgm*
Sum of postve CS at reference point 050 mgm®
Sum of negative CS at reference pont 085 mgm®
Mszxmum sum of cross senstivities 085 mgm*
Uncertanty of cross sensitwity 0377 mgim*
Calculation of the combined standard uncertainty
Tested parameter Ty
Standard dewiation from paired measurements under field condtions *  Ug mgim® 0.356 (mg/m®)*
Lack of fit Uge mgim* 0.070 (mg/m’y
Zero drift from field test Ugy mgim* 0.706 (mg/m'y
Span drift from field test u,, -0675 mgm* 0456 (mg/m®y
Influence of ambient temperature 3t span U 0888 mgm® 0750 (mgim®y*
Influsnce of supply votage u, 0288 mgm® 0.082 (mg/m’y*
Cross sensitivity (interference) u mgim?* 0.142 (mgim®y*
Influznce of sample gas fiow u, mgim* 0.001 {mg/m'y®
Uncertanty of reference matenal at 70% of cerification range Uy, mgim?* 0.368 (mg/m®y*
' Thelarger value is used

“Repeatabiity standard dewviation at span” or

“Standard deviation from palred measuraments unger f2id conalions”
Combned standard uncertainty (u.) U = 3 (U, P 171 mgm*
Total expanded uncertainty U=u "k=u 106 335 mgm*
Relative total expanded uncertainty U in % of the ELV 50 mgim® 6.7
Requirement of 2000/76/EC and 2001/80/EC U in % of the ELV 50 mgim* 10.0
Requirement of EN 15287-3 Uin % of the ELV 50 mgim® 75
galtde e S = oDt page 8 of 10
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‘ Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Messuring system
Manufaciurer Horba Europe GmbH
Name of measuring system PG-350E
Serlal number of the canaklates VC4DFKBS / XLTLTUL1
Measuring principie NDIR
Teet report 2121761TIA
Test Iaboratory TOV Rheinland
Date of report 2012-10-08
Megsured componant CO;
Centification range 0 - 20 Voi-%
Evaluation of tha cross senaitivity (CS)
(system with largest CS)
Sum of positive CS at zero point 0.00 Voi-%
Sum of negative CS at zero point 0.00 Vol-%
Sum of postive CS at reference point 0.00 Voi-%
Sum of negative CS at reference point -0.11 Vol-%
Maximum sum of cross sansitivities -0.11 Voi-%
Uncertainty of cross sensiivity -0064 Voi-%
Calculation of the combined standard uncertainty
Testad parameter v
Standard deviation from palred measurements under fleld conaitions * up Vol-% 0.000 (Vol-%)
Lack of fit Uy Vol-% 0013 (Vol-%)
Zerc arif: trom f2ld test Usy Vol -% 0071 (Vol-%)*
Span drift from fleid test Uge 0238 Vol-% 0.057 (Vol-%)
Influence of amblent iemperature at span U 0.115 Vol-% 0013 (Vol-%)y
Infiuence of supply voRage u, 0.051 Vol-% 0.003 (Vol-%§
Cross sensitviy (Interferance) u Vol -% 0004 (Vol-%F
Influence of sampi2 gas flow u, Vol -% 0000 (Vol-%)
Uncerianty of reference material at 70% of certification range Uy Vol-% 0.026 (Vol-%)y
*  The arper value I3 used ©
“Repeatabilty standard deviation 3t span” or
“2tandarc ceviation from palred measurements uncer fieid conaitions™
Combined standara uncertainty (U <) T N T 043 Voi-%
Total expanded unceranty U=u."K= U,"1.96 0.85 Vol-%
Relative total expandad uncartainty U in % of tha range 20 Vol.-% 42
Requirsment of 2000/76/EC and 2001/80/EC U In % of tha range 20 Vol -% 10.0*
Reguirement of EN 15267-3 U in % of the range 20 Vol -% 75
** For this component no requirements in the EC-direciives 2001/80VEG und 2000/76/EG are glven.
The chosen value Is recommenced by the cenification boay.
qaltde ————info@uait-de"- page 8 of 10
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Calculation of overall uncertainty according to EN 14181 and EN 15267-3
Messuring systam
Manutacturer Horba Europe GmbH
Name of measuring system PG-350E
Serlal number of the canagidates VCA4DFKBS / XLTLTULY
Measuring principie Paramagnetism
Teet report 2121761TA
Test laboratory TOV Rnelnland
Date of raport 2012-10-08
Measured componant O;
Cenriification range 0 - 25 Voi-%
Evaluation of the cross senaitivity (CS)
(system with largest CS)
Sum of positive CS at zero point 000 Voi-%
Sum of negative CS at zero point 0.00 Vol-%
Sum of postive CS al referenca point 000 Voi-%
Sum of negative CS at reference point 0.00 Vol-%
Maximum sum of cross sensitivites 0.00 Voi-%
Uncertainty of cross sensitivity 0000 Voi-%
C of the t uncertalnty
Teetad parametar u
Standard deviation from palred measurements under fleid conaitions * Uy Vol-% 0004 (Vol-%)
Lackorfit U Voi-% 0000 (Vol-%)°
Zero drift from f2id test Usz Vol-% 0006 (Vol-%)
Span dret from fleid test U, 0092 Voi-% 0008 (Vol-%)
Influence of ambient tamperature at span U 0084 Voi-% 0007 (Vol-%)
Influence of suppiy voage u, 0018 Voi-% 0000 (Vol-%y
Cross sensitivily (Interference) u Voi-% 0000 ({(Vol-%)
Infiuence of sampie gas fow U, Vol -% 0000 (Vol-%)
Uncertainty of reference material 3t 70% of certfication range Us Vol -% 0041 (Vol-%)
*  The larper value Is used :
“Repeatabilty standard deviation at span” or
“3tandarc deviation from palred measurements uncer fleid concitions™
Combined standard uncartainty (u ¢) U =3 b ) 026 Vol-%
Total expanded uncerianty U=y, "k= u,"1.96 0.51 Vol-%
Relatlve total expanded uncartainty U In % of the range 25 Vol.-% 20
Requirsment of 2000/76/EC and 2001/80/EC U In % of tha range 25 Vol.-% 10.0**
Regquirement of EN 15267-3 Un % of the range 25 Voi-% 75
** For this component no requirements in the EC-directives 2001/8IVEG und 2000/75/EG are glven.
The chosen valug 1s recommenoed by the certification bady.
gaitde = infof@qatt.oe page 10of 10
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di Filippo Giglio & C AN
O LAB N° 0435
Kalibrierlaboratorium der TetraTec Instruments GmbH ®
Calibration Laboratory of TefraTec Instruments GmbH re 'rﬂ 'ec
Instruments s
akkreditiert durch die / accredited by the .
. Fa=ssy
Deutsche Akkreditierungsstelle GmbH jaswst ([ DAKKS
als Kallbrierlaboratorium im / as calibration laboratory in the iy
Deutschen Kalibrierdienst DKD
06013
Dt~
Kalibrierschein Kalibrierzeichen L or
Calibration certificate Calfbration mark 2014-10
Gegenstand Gas Blender Dieser Kallbrierschein dokumentien die Rick-
Object fihrung auf nationale Mormale 2ur Darstellung
der Einheiten in Obarsinstimmung mit dem
Herstalier Be.T.A Strumentazione S.r.i Imermationalen Einhatiansystam (SI).
Manufaciurer Der DAKKS I8t Unlerzeichner der muitilataraian
Ubersinkommen der Eurcpean co-cperalion for
Typ BetaCAP30 RK Accreditation (EA) und der Intemational Labora-
Type tory Accreditstion Cooperation (ILAC) zur ge-
gensalligen Anerkennung der Kalibrisrscheine,
;mm'm' 300229 Fir die Einhaltung einer angemassanen Frist
evial number zur Wiederholung der Halibrierung ist der
Banutzar varantworilich.
This calibration cerlificale docurneants the
Auftraggeber Chimica Applicata
. sS.ne PR Depurazione Acque fraceabliily lo nelional slandards, which raalize
82013 Menti, italy fhe unite of measureman according lo the
Indernational Systam of Units (51),
Aufragsnummer PF790 Tha DAkKS Iz signalory to the multitateral
Order No. agreaments of the European co-operation for
Accreditation (EA) and of the infernational
Anzahl der Sellen des Kalibrierscheines 3 Laberatory Accraditation Gooperafion (ILAC) for
Number of pages of the certificale the mutusl recognition of cafibration cartificatss.
Datum der Kalibrierung 22102014 Th usar s obliged o have U adject
Dats of callbration recaibraled al appropriale infarvals.
Diaser Kalibrierschain darf nur vollstindig und unverdndert weilerverbreitet wenden, A ader Andanungen bedirfen der Genshmigung
w&w Akkredifarungssialo iy oych dos susclofentan mmmn mn-smmu::iﬂnu haban
Ll
This caibration corificale may nol be reproduced ather ihar in ful oxcep! with the permission of boil the G Accrecimiion Body
GmbH and i lssuing laboralary, Calbration carfificales wilhiow! sigrols are nod valicl
Datum Ledter das Kalbrerdaboraloriums Bearbelter
Dater Head of the labavalony Parson in change
2210.2014 Dr.rer.n nnes Schubert PTA Dominik Wam
P fé /.:;;-'.-_._
TetraTec Instruments GmbH - Gewerbesirasse 8 - 71144 Steinenbronn - Germany File: CALO32528
Tel +497157/53870 « Fax +497167/538710 - www tetratec.de - info@telratec. de DAGSIE VQ300 ROO

DR. 21.25 Rev.0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

50



Chimica ’
e,
N,

Applicata SN,
D i\ °\¥_\-//’3
epurazione M ACCREDIA \
Acque s.n.c. = //"—\\ = LENTE ITALIANO DI ACCREDITAMENTO ! ~
di Filippo Giglio & C AN
il La8 N 0433
Calibration Laboratory of TetraTec Instruments GmbH
06013
Geite oK
2af3
Page english version 175800190
201410
1.) Calibration cbiject:  Gas Blender
Type: BetaCAP30 RK
Manufacturer; Be.T.A. strumentaziona
Serlal-Mo.: 300229
Meas.range: ca. 3.091 smifmin alr

at a relafive pressure of ca. 1000 hPa
Standard conditions: standard volume flows ara ralated to standard conditions
101325 hPa ; 293,15°K (20 °C) ; 0 % r.F.

2.) Calibration standards: Laminar Flow Element

Type: LDS-ES-056-10 S0MJ10-14 S50MJ10-12
Serlal-No.: LDS-ES-05-10 2.3 TTE810-N7 T52050-J13
Meas.range: 50...1350 ml/min 160...3500 mifmin 1000...12000 mlimin

3.) Calibration procedure:

Before the calibration the unit under test (uut) rested at least 6 hours in the laboratory
for Ihermal accomodation.

calibration-medium:  compressed air
calibration set-up: compressed air, 1000 hPa rel. - cal.standard 1 - unit under test -
calibration standard 2 - atmosphera

The calibration set-up was leak-proofed before the calibration,
To avold running-in effects the uut was run at least 10 min. at max. flow before taking
measuraments. Measuraments were taken not before 3 min after tuning the flow.

4.) Ambient conditions during calibration
atmospheric prassure: 964,56 + 1,0 hPa
room temperature: 230+1.0"C
atmospheric hurmidity: 32,2 + 5,0 %rF.
§.) Uncertalnties of measurement
volume flow:; 0,65% o.r. forQ==101h
0,85% our, for Q< 10 1h
absolule pressure: 0,10% o.r.

Given Is the extended uncerainty, which is calcuiated from the standard uncertainty by

multiplication with the extension factor k = 2. It was determined according to DKD-3 / EAL-R2,

thqzlue of the measurad variable is in the corresponding Interval of values with a probab#lity
5%,

The given uncertainties of values are composed of the uncertainties of the callbrabon procedure
and that of the uut during calibration. A part for the long-term-ingtability of the uut is not included.

TatraTec Instruments GmbH - Gewerbestrasse 8 - 71144 Steinanbronn - Germany
Tel +407157/53870 - Fax +497167/538710 - www.tetratec.da - info@tetratec.da File: CALO32528
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E.) results
Given valugs have the following meaning:
Step : selected divider-step
e © measurad standard volume flow inlet gas to be diluted ("TG1")
OQpour & measured standard volume flow diluted gas output ("OUT")
e © calculated standard volume flow diluting gas inlet ("TG0"), QN TG0 = QOUT - QN TG
g Concentration according to divider step (as displayad)
cp Concentration calculated from flow values
cy= 10026 Qe /(O + Crrel)
daw.; deviation calculated concentration against displayed valus
dev. =g -cz
une.: uneartainty of o dug to uncertainties of the maasurad flows
[ 2 o ¥
Il de I dic . ‘1
UNG= | —gi | ot | e 102 resp. uno.je=100%0=0
Vlag, ') lagz 7
All measurements ware performed at an entrance pressure of the gas-blender of ca. 1000 hPa rel.
Step Qurar Onree Qwour cs 1 dew. une.
- ml'min ml{min ml'min ) Fa %o %o
0 0,00 3116, 1 3116,1 0,00 0,00 0,00 0,00
1 106,582 14,4 21,2 3,33 3,42 0,09 0,04
2 210,99 2891.7 31027 5,67 5,80 0,13 0,05
4 421,33 2585,3 31066 13,33 13,56 0,23 012
8 537,74 22791 31168 26,67 26,58 0,21 0,25
15 152423 1534,0 30583 50,00 49,84 4,16 0,45
30 3016,3 0,0 3016,3 100,00 100,00 0,00 0,00
TatraTec Instruments GmbH - Gewarbastrassa 8 - 71144 Skinenbronn - Garmany
Tal +497157/53870 - Fax +497157/528710 - www. Btratec.da - infol@tatratec.da File: CALO32528
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16 ANNEX 7 - CERTIFICATE OF ACCREDITATION TO UNI
CEI EN ISO / IEC 17025: 2005

LERITE fMALEARICY £ Ac ChEDITasetmD

b e i ool g Baramia) P A, BF SR M0
by LB, ] AL el o B e Agrrersods

CERTIFICATO DI ACCREDITAMENTO
Accreditation Certificate

AT I (439 Rev. 4

o denarache - CHIMICA APPLICATA DEPURAZIONE ACQUE di

gﬁLlD FILIPPO & C. Snc
Via Fio La Torre, 13 - AREA P.LP. - 82013 Menfi AG

& conlorme o requisBl ) GEI EN ISOMEC 17025:2005 "Requisiti generall per la competenza del
dellanorma | ahorator di prova e taraiura®

masts the regiwmeants EN ISOAEC 17025:2005 "General Requirements for the Compelence of Testing
of the standand and Cafitvation Laborafories® standard

quale Laboratorio di Prova
as Testing Laboratory

L'acereditamento altesta la compelenza tecnica dei Laboratoro relativements allo scopo riportato nelle
schede allagate al presente cerfificato. Le schede possono varlare nel tempo. | requisiti gestionall della
ISONEG 170252000 (sezlone 4) sono scrittl in un linguaggio idoneo all'attivit: del Laboratod di Prova, sono
cortorml al princip della 130 90012008 ed alineati con | 5ol requisiti applicabill,

Il presenta cerificain non & da ritenars] valido se non accompagnato dalle schade allegate & pud essers
s03peso o revocato in qualsiasi momanto nel caso di inademplenza accertata da pane dl ACCHEDIA.

La viganza deil'accreditamento pud essere veriflicata sul sl WEB (www.accradia it} o richiesta direttaments

al singeill Dipartiment! .

' The accreditation ceviifias the technical competance of the laboratory limited to the scope detailed in the
ammad'Endnrra.mﬂmm;mwh!mw.mmwﬁsmmmmsmmc
a8 rafevant to Testing Laboratories opsrations and meat the
principles of IS0 8001:2008 and are s pertinant raquiremants.
The present cerfificate is valid only If associaled to the annexed schedule, and can be suspended or
withdrawn &f any time in the svent of non fuifiment as ascerained by ACCREDIA
The in force stalus of the accreditation may be checked in the WEB site (www.accredia.it) or on direct

request o appointed
Data di 1* emissions Data dl modifica Data dl scadenza
15l issue date Modification date Expining date
2002-11-14 2015-02-17 l 2018-02-07
i Sl Troe—
P AR S — —— U . | S
Il Prattors ale Ii Direttore di Dipartimento Il Prosifents
& Diractor Depariment Bﬁmro:- The President
{Dr. Filippo Trifilatti) {Dr.ssa Silvia Tramonting (Cav, del Lav. Federico Grazioll)
el SA-E0 . B Pag. 1401

Sece peratia ¢ fegole: Via Guglisimo Salceta, 7/9 | 00161 Roma - taly | Ted. +39 06 8440991 | Fax +39 06 8841199
infalaccredail | wwweaceredia it | Partita IVA - Codice 10566381001
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17 ANNEX 8 - CERTIFICATES REFERENCE MATERIAL

SPTRLEGALE VUL SN MAURVLAD 13, FO1F, BALAKG
LV PRy OPERATIVY WA SENATIAT SW0NETTA /7. JO007, CAPCNAGD )
TELEFOH: 07 T

SAPID PRODUIIONE IDROGEND OSSIGEND 5.r.l.
O2RSTOS ¢ TELEFAX

| “SAPIO

GRUPPO

CERTIFICATO DI ANALISI

rm——— 538 - ol

GCLIENTE: GHIMICA APPUCATA DEPURAZIONE ACCUE

Cumiserar
INDIRZZ O VI PID LA TORAE 13 - AREA PIP MENFI 52013 AG
Akt
NUMERD ORDINE: 383d0tn COOICE AIORDIND: i3 SYDEN PER RIOADING: poaimweanial
[ LT ot suEaing Humars vordn: B0047186110
MATRICOLA: PIETSE CAPACITA" flitd): 18 SCADEMZA
Savsal nurnbee: Capacdy (s |- PROVA IDRALILICA: 01734125
Expimbic fysimub ust
CONTENUTO: MISCELA DI GAB RECIFIENTE: BOMBOLA GRUPPOD S-UNNTI44
Canisa IHOX
Vit
METODO i PAEPARAZIONE: GRAVIMETRICO GECONDO NORME iB0 é142 - B0 6143
Moo of g oion:
COMPONENTE FECHIFRTA CONCENTRAZIONE (C) incerierza Flalativa (AC%)
e ] s Concanimlion (T) Fapdacien Uncarainty (0%
OISR BN CARBORIO 25,005, AT ET. 8
OO0 N CARBONIO 230 porm =1 pem 2%
CED [ AZDTLH 300 ppm 208 ppm 2%
AMIDRIDE: HOUFORCHA R T LA ppm 24%
RS O AZOTD TOTAL . o 2%
Complemento: AZOTO & done [E) In tesmin| di: motime
[T Concantition /7) axpmased s faoma off

Lincanazza relstive (A0 fponisds & SSpresas coMmS incanerzs sslets mialive con Laliom o coperiura k=2, corissondents ad un ivalo o

liduca dal B5'% cica.
FileriHla LLa bamfura dol il masss wiltzzeio per s della mincela i efeliuaia uilizzando messe ceriiicate dal canteo
Trabenadubte. di menura LAT nross;
la iarrn dollo mAasee 8 in nlin PTSX
| i chdliy s a5 aona:
Mot LATOSS 4512015 STEA015. MRS 0706
Nnbl
{ PRESSIONE Df RIEMPIMENTQ ibar): 1208 RIGCHI PERLABALUTE. | ooy
| Ftng o o o, Haath nazae.
PRESSIONE MINIMA DI UTILLZZO (oar): 13 CHIMICO-FISICHE: NERTE
Melirvirvicartt presaLng jba) R and phyaies!
prrpwleriies”
TEMPERATURA D4 STOCCAGGIO [*G): DATA DI SCADEMZA: o
Stirage wempanitus (T} e-40 iy e o
Data cartficalo: 3108207 Kumarm certificato: 201 7022384 MWFQ-
Covification dale* Cantbiasis number parmior o

Paggina 1 di1

DR. 21.25 Rev.0

Via Pio La Torre n° 13 Area P.I.P. - 92013 Menfi (AG) - @ (0925) 71.148 — 73.138 - & (0925) 72.079 - M www.cadaonline.it
- Partita I.V.A. Cod. fisc./ P. IVA 01599840848 N. 1855 Reg. Soc. Trib. di Sciacca -

54



Chimica
Applicata S,
Depurazione

Acque s.n.c.

di Filippo Giglio & C

Y,
s,
W

ACCREDIA ’3

LENTE ITALIANO DI ACCREDITAMENTO

ot

)

N

ZIONS
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QEor LEOALE: Wl BAN MALFILID 13 ANPY. LELGND
VPR CACRATIVE vl SENATORY 77 FOMT, CAPONAGD (B
TELEFOWD: SZROTAS! / TELEFAN (.PETA0RS

| “SAPIO

] BAPID PRODUZDIONE |DROGEND DSSIGEND S.r.L
GRUPPO

CERTIFICATO DI ANALISI
Cartificata of analysis 3 ?
-0 {
CLIEMTE: CHMICA APPLICATA DEFUHADGNE AUOUE
Casiomenr.
HOIRIZZO: WA PIO LA TORRE 13 - AREA PIP MENFI 02013 AG
Fdrman
NUMERD ORDINE: 3832354 CODNCE RIORDING: PE1YZIVDFN PER RIORDING: aroinde sanlo.l
i riumbay T TRRng] Mampen vonde ; S04 061 10
MATRICOLA: MPA190S CAPACITA® (i) 10 SCADENZA
Fanal martar Cagmedy (b PROVA IDRAULICA: 07218
Erabon hycm fast:
CONTENUTO: MIBCELA DI GAS ~ RECIPIENTE: BOMBOLA GRUFPO E-UNIT14d
Clnafii: IHONK
oy
METODO 01 PREFARAZIONE: GRAVIMETRICO SECONDO MORME 180 6142 - B0-8143
byt of prvpenelion
COMPOMNENTE HIGHIESTA CONCENTRAZIONE {0) Iincertecza Palitbea {2C9%)
ampcnail Fnques! Cananirain [ ] Pakiive Lisocanalnny (A0 %]
DA [ AT B.0pom a1 H ppn s,
Camplamento: AZOTO Concanirazions (C) asprasss bn termind di: mokmal
[ Condmimike (O gy it ks ol

Linenrinzza migthe (ACM%) ipartits 4 espresss come incarszza salesa miatha con [ation di soperurs k=2, comapondants 8d un iveio d!
{iducia ol p6% clrea,

Atarinilty; Ln tarzura del misursions of masss uiEzzaic per la proosrazons della miscele & slfetuals ullizzande masse cortfiicate dal conbro
emssany: df baralur LAT po0BE;

| tarlurs dalle mansd & oseguits in conlomnily alla prosaturs FTS3

¥ cenificasi o dadmenio dells maasn willizode song:

LATOSS 451/201 5. H72'2015: 028N 5, 0272015

Hale:
(i
PRESSIONE OF FIEMPIMENTC 41} | 100 FISCHIPER LASALUTE: | yopigeiane SEMPUCE
Rt s o Hacikh ez
PROPRIL A
PRESSIONE MINIMA DI UTILIZZO bevk: | CHIM ; —
peprertars:
TEMPERATURA DI STOCCAGGIO *G): Ol CATA B SCADEMIA aazon8
Birwacye Wamgwisilui (47) L
Dty centicato: S3OVZ01T Numaro certificato: 201702018 Mﬁ:ﬂ%l
Cad¥icifcn dale. Cartiamiy number Cpenaion
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[ “sAPIO

GRUFPE0

GEDF LEOALE" Wik Bun MALFILRY 13 S90E), MALANG
LA OPERATIVL VDA SEMA TORL SRONETTA I7, J0807, CAPCAGD /i)
FELEFOWD. 285T081 ¢ TELERAN. ELMSTanML?

J EAPIO PRODUZIONE IDROGENQ OSSIGEND B.r.l.

CERTIFICATO DI ANALISI

IS Uffean

CLIENTE CHIMICA APPLICATA DEPURAZIONE ACOUE
Cligmer

INDIRIZZ0: VLA PIO LA TORAE 13 - AREA PIP MENF] 82013 AG
A,

NUMERC DRDHNE : 3832354 CODICE RICADING; PEILBZBOFN PER RIORDING. ol # sacto.lt

Dlar nurmibar Cioche reerianing Mumaso vardn ; BO041ET 10

MATRICOLA; PI30IT CAPACITA: (A} 10 SCADENZA

Sanal number: Capaoky (e |, PROVA IDRAUUCA: 8272024
Expuirsion g fast

CONTENUTC: MIBCELA DI QAR RECIFIENTE: BOMBOLA GRUPPO 2-UNITT 144
Visvmal.

METODO O FREPARAZIONE : GRAVIMETRICO BECONDO NORME 180 6142 - 150 6143

Mttt of gt
COMPONENTE RICHIESTA CONCENTRAZIONE (C} Incertarza Raiativa (AC%)

i xaiar Rl Concasiration (&) Aakiive Lroerainny [00%)

e G BRA0 m 2ure
Complemanta: AZOTO Concantrazions (C) aspresas in terminl di: mottmol
disdrea: onzewinbon (7 axpreased i inmes of
Lircennazza rolalwe (AC%) A L OIS inta adiesa mialva con fatan & copanum k=2, corapandame ad un livellc d
liduela dol B5% cirea.

Pttty La haralurs dal maursione of masss willzats per la prepanmzions della misceln b allstiuala uitlzzando masse cortlicate dal contro
Tracanhi o inetura LAT n*055:

L lafaturs dalls massa b = -] alls PTSY;

| cnrtilica o ritarimesio dells midso ulilza sono:

LATOSE 45172015, 5T2r2015; (RH201E, 0272016

Natn

e

PRESSIONE DI FAEMPIMENTO {bar); 180,00 RISCHI PER LA SALUTE:

Flng presoen har) - Hnmith horasts -

PRESSIONE MINIMA DI UTILIZZO jbark: e COMBURE
CHIMICO-FISICHE:

dellnimeny e e (a) 8 Cheshca iimd physcn! NTE
AT

TEMPERATURA DI ETOCCAGGHD [Tl P DATA DI BLADEMZA:

oI RvmpenTu (T iy chatar:

Dala cerificabo: 22032017 Mumero cerliicato: 201701957

Cadtication daie. Cevtiicain numbsr
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7 SAPI0 PRODUZIONE IDROGEND OSSIGEND S.r.1
SAPID STOE LEGALE: VU4 AN MAURILIO 1L J0TES, MILAND
LUTICT QPERATIVE W14 SEMATINE SAWOME TTA 27, BT, CAPCYADD (MED
GRUPPO TELEFOMCH OR.AATOST  TELEFAN. OR.RSTADBEP
CERTIFICATO DI ANALISI
Cortificate of analysis 3 D - OL
CLIENTE! CHIMICA APPLICATA DEPURAZIDNE ACOUE
Cawomar
WORIZZI0: VA POLA TORAE 13 - AREA PIP MENF| 02013 AG
Az
Wil ARPSIE, SkiEL COOIEE RIORGING: Péi ARSYDEN PER RIORDING: trdini #aan a1
Cioler number Cacio PSRRI Mumesn vesde : BO0418110
MATRICOLA: MP1T10T CAPACITA: {ikr): 10 SCADENZA
San nmben Dty (e PROVA IDRAULICA: B3R034
Epiriin Myl e
CONTEMUTO: MISCELA DI GAS ~ AECIPIENTE: BOMBOLA GRUPPO S-UNNT1&S
Gt INON
Vassal,
METODO DI PREPARAZIONE: GRAVIMETRICO SECONDOD NORSSE |80 8142 - 190 §143
Mo of DALY
COMPONENTE RICHIESTA CONCENTRAZIONE (C) Incariazzs Ralaliva (40%)
oMo Hegquast Concaniraion (C) Anlaitoe Uncarianiy (A% )
AN AT 5.0 pom AT3m L
Complomento: AZOTO Concerntraziona (C) eapreasa in termind di: molimal
AL, Conswntmton (G asoressed inlams of:
Lincostarzs mistve (GCw) & eap COme ealeed relatva con lattare o copetum ka2, corispondano ad un ihvaglo b
liducsa dol 854 cira
Fliprinlit: L tamburm dolm ol maasa il por n prap culln micela & elialiusia uifizrands masss carificats del cansm
Tracsabiey - dl larstura LAT n-05h;
1 Inratura delly masses & seaguits in conlormith al procecuns PTS3;
1 o it o) diarimones ella mosse iz - da sano:
Nstn LATOSS 4512018, 5TAR0NE; D285 Ly 02T015
e,
PRESSIONE DI RIEMPIMENTD (bar; RISCHI PER LA BALUTE:
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ERA

“" Environment & Resources
Authority

To: Ing David Grixti
D3 Power Generation Itd
Delimara Power Station
Marsaxlokk
MXK 1320

Date: 24 August 2017
Our Ref: IPO002/07/F/Fi/Fii/Fiii
: EPD/A/NE/17/1162

Dear Ing Grixti,

Reference is made to the communication received by e-mail on 18 August 2017 regarding
the commercial operation of diesel engines 41 to 44.

ERA is hereby granting authorisation for the initiation of the commercial operations of
engines 41 to 44. Such operations shall be in line with the provisions laid down in IPPC
permit IP0002/07/Fii and emissions shall only arise from the associated emissions points as
laid down in Table 2.2.1 of the IPPC permit.

As communicated by ERA in its email dated 22 August 2017, you are kindly requested to
submit the following information as per the dates indicated below:

e A copy of the calibration certification of the continuous emissions monitoring
systems {CEMS) carried out for the emission point sources Chimney D6A and
Chimney D6B by not later than 31 October 2017.

e Final reports related to the reliability and performance tests carried out by Warstila
as part of the handing over process of the Phase 2 diesel engines by not later than 1
October 2017.

Kindly note that during the operations of the above-mentioned engines all emissions shall
be in line with those stipulated in section 2.2 Emissions to Air of the IPPC permit.

This notification is without prejudice to all permit obligations stipulated in IP0002/07/Fii.

Director Environment and Resources

Environment & Resources Authority
Hexagon House, Spencer Hill, Marsa, MRS 1441, Malta. T (+356) 2292 3500 £ info@era.orgmt V. era.org.mt
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Angela Maria Pulis

From: David Griscti

Sent: L-Erbgha, 28 ta’ Marzu 2018 08:35

To: Zammit Johann at IESC; Camilleri Jan at IESC
Cc: Angela Maria Pulis; Abela Carmen at Enemalta
Subject: RE: Updates to the air dispersion modelling

Dear Ing. Camilleri

With reference to our discussion | would suggest to consider 6 engines running on Gas fuel for the air dispersion
modelling.

Considering these facts :
e Diesel fuel is used as an emergency fuel
e D3 isdispatched for 2/3 of the year with less than 6 engines during which all engines are generally shut
down during the night
e |tis expected to run even less during low season once Italy- Sicily interconnection is re-enforced
e Provided dispatch plans ( to be considered approximate ) as per below :

2018 FORECASTED MONTHLY DISPATCH

D3 D:’: D3

Availability e Gas
(MWh) Generated | Consump.
(MWh) (MMBtu)
JANUARY 96,720 8,545 69,216
FEBRUARY 90,816 9,983 80,861
MARCH 110,112 42,068 340,755
APRIL 106,560 15,460 125,226
MAY 110,112 9,622 77,941
JUNE 106,560 1,861 15,076
JULY 110,112 57,434 465,213
AUGUST 110,112 81,750 662,179
SEPTEMBER 106,560 61,666 499,491
OCTOBER 110,112 16,105 130,452
NOVEMBER 106,560 0 0
DECEMBER 110,112 0 0

The table above shows that peak season would be August with 81,750MWH equivalent to 6.6 engines running
continuously.

Thus, taking 6 engines kept in service on 24*7 basis should be a model generating an averaged level of emissions
more than the expected actual. However these would then make up for some Diesel fuel operations and the
frequent engine starts and stops during which emission levels are higher [ Nox in particular until SCR dosing gets in
operation — Engines operating on Gas fuel without Urea injection would have an emission Nox level of 220mg/Nm3
with urea we go down to under 50mg/Nm3 ]

As Ing. Zammit described, Auxiliary Boiler is used for just few hours sparingly. This we can proof from log of
operating hours and if required even from actual burner operating hours ( burner goes on and off while boiler is in



service ). In future we intend to install more electrical jacket water heaters to avoid the need of putting Auxiliary
Boiler in service.

Feel free to comment back.

Thank you

Ing. David Griscti

Executive of Production and Technology Dept., D3 Power Generation Ltd.

Delimara Power Station Administration, Triq il- Power Station, Marsaxlokk MXK1220,

SPI c Malta

+356 22473630 (Office) | +356 99103682 / 79224233 (Mobile)

From: Zammit Johann at IESC [mailto:johann.zammit@iesc.com.mt]

Sent: 28 March 2018 08:01

To: Camilleri Jan at IESC <jan.camilleri@iesc.com.mt>; David Griscti <david.griscti@d3pg.com>
Cc: Angela Maria Pulis <angela-maria.pulis@d3pg.com>; Abela Carmen at Enemalta
<carmen.a.abela@enemalta.com.mt>

Subject: RE: Updates to the air dispersion modelling

Dear All,

In my opinion the auxiliary boiler shall not be considered as it will not be in operation if any of the DEs are in service.
Do we have to perform this exercise considering worst case scenario in normal operation or in emergency? ERA
considers that in emergency gas will not be available and hence only the 4 df engines will run on diesel and no sg

engines will be available.

Kind regards,
Johann.

@ International
&= ENERGY SERVICE

Ing. Johann Zammit
General Manager

T: +356 2298 0874
M: +356 7962 1414
E: johann.zammit@iesc.com.mt

b% Think before you print! Consider the environment before printing this e-mail.

This email message (inclusive of any attachment/s thereto) may contain confidential and privileged information. It is intended only for the use of the stated
addressee/s and access or reliance on this email message by any other person/s is unauthorised. You are hereby notified that if you are not the stated
addressee/s you are strictly prohibited from reading, circulating, copying, distributing, disclosing, forwarding or using in any other manner any information
contained in this email message or any attachment/s thereto. If you have received this email message (and/or any attachment/s thereto) in error and/or you
are not the intended recipient/s thereof you are hereby kindly asked to destroy this email message (and any attachment/s thereto), as well as all copies thereof,
and permanently delete this email message (and any attachment/s thereto) from your computer system/server and to notify us by return email, telephone on
80072224 or fax 22980261.

From: Camilleri Jan at IESC

Sent: 28 March 2018 07:05

To: 'David Griscti' <david.griscti@d3pg.com>

Cc: 'angela-maria.pulis@d3pg.com' <angela-maria.pulis@d3pg.com>; Abela Carmen at Enemalta
<carmen.a.abela@enemalta.com.mt>; Zammit Johann at IESC <johann.zammit@iesc.com.mt>
Subject: RE: Updates to the air dispersion modelling




Dear Ing. Griscti,

Thanks, as | was not aware that ERA is considering diesel operation as an emergency fuel, in this case we
agree that calculations should consider situation when all engines are running on gas fuel. On IPPC Framework
Permit F we were asked to update this study twice, but on new IPPC Framework Permit G this was reduced to once.

So, for D3PG plant with whom should we correspond to be given go-ahead, for ERA submittal, regarding the mode
of operation in which D3PG plant is going to be considered for this air dispersion modeling study update?

Please keep in view that if not opting for worst case scenario and instead considering the average dispatch demand
or any other approach, an explanation for approach selected must also be given to ERA, in this explanation it would
be beneficial to indicate how each release point is going to be considered e.g. Chimney D6D having both engines at
MCR on natural gas. Another point worth highlighting at this point is on how release point Chimney D6E is going to
be considered, my personal impression is that the auxiliary boiler is rarely in operation however, once again an
explanation for this needs to be provided if D3PG intends considering auxiliary boiler in switched off mode for this
exercise.

Extract from IP 0002/07/Gii — D3 Power Generation Ltd

Table 2.2.1 Emission points to air

Release Source Total UTM Co-ordinates!"
Point Thermal
Rating
MWrH X- y-coordinates
coordinates
Chimney D6A DPS_6 (Diesel 86 460,137 3,965,687
engines 1 & 2)
Chimney D6B DPS_6 (Diesel 86 460,134 3,965,685
engines 3 & 4)
Chimney D6C DPS_6 (Diesel 79 460,104 3,965,663
engines 5 & 6)
Chimney D6D DPS_6 (Diesel 79 460,101 3,965,661
engines 7 & 8)
Gz DS ﬁé‘i’l‘;':_ary SN 3.85 460,009 3,065,425

Extract from IPPC Framework Permit G

2.3.5.1 The Permit Coordinator, in collaboration with the Operators of the installation shall update the dispersion modelling
study carried out by the Authority twice, using the data from the plant’s air emissions monitoring systems, and ambient air
monitoring data from Zejtun, Birzebbuga and Marsaxlokk (including the data collected as required by 2.3.5.2). The updated
studies shall assess the dispersion of NO2, PM1oand PMzs, arsenic, cadmium, nickel, lead and vanadium and shall estimate
the likelihood of there being any exceedances of the relevant limits laid down by S.L. 549.59 especially but not limited to the
most sensitive receptor(s) in the prevailing wind direction within a 15 km radius. The Permit Coordinator shall submit to the
Authority a proposed methodology for this study, which shall be to the Authority’s satisfaction.

2.3.5.1.1 The proposed methodology to be submitted by end November 2017.

2.3.5.1.2 The study which shall include an assessment of the impact of closure and decommissioning of the Marsa Power
Station and Delimara 1 plant and the conversion of the Delimara 3 plant to natural gas to be submitted by end June 2018.

Kind regards,
Jan Camilleri
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Ing. Jan Camilleri
Professional Executive

M: +356 79717192
T: +356 22980 863
E: jan.camilleri@iesc.com.mt

5% Think before you print! Consider the environment before printing this e-mail.

This email message (inclusive of any attachment/s thereto) may contain confidential and privileged information. It is intended only for the use of the stated
addressee/s and access or reliance on this email message by any other person/s is unauthorised. You are hereby notified that if you are not the stated
addressee/s you are strictly prohibited from reading, circulating, copying, distributing, disclosing, forwarding or using in any other manner any information
contained in this email message or any attachment/s thereto. If you have received this email message (and/or any attachment/s thereto) in error and/or you
are not the intended recipient/s thereof you are hereby kindly asked to destroy this email message (and any attachment/s thereto), as well as all copies thereof,
and permanently delete this email message (and any attachment/s thereto) from your computer system/server and to notify us by return email, telephone on
80072224 or fax 22980261.

From: David Griscti [mailto:david.griscti@d3pg.com]
Sent: 27 March 2018 16:21

To: Camilleri Jan at IESC <jan.camilleri@iesc.com.mt>
Cc: Angela Maria Pulis <angela-maria.pulis@d3pg.com>
Subject: RE: Updates to the air dispersion modelling

Dear Ing. Camilleri

Actually its very unusual to have 4DF engines on diesel mode and 4SGs on gas. Another point is that ERA is
considering diesel operation as an emergency fuel so it would not be recommended to propose diesel operation as
base load situation.

| would say 4DF engines on gas and 4SG engines on gas would be more realistic.
At what time intervals does this modelling neds to be repeated.

The above is only my opinion. Feel free to comment back.

Best Regards

Ing. David Griscti

Executive of Production and Technology Dept., D3 Power Generation Ltd.

Delimara Power Station Administration, Triq il- Power Station, Marsaxlokk MXK1220,

SPI c Malta

+356 22473630 (Office) | +356 99103682 / 79224233 (Mobile)

From: Camilleri Jan at IESC [mailto:jan.camilleri@iesc.com.mt]
Sent: 27 March 2018 14:54

To: David Griscti <david.griscti@d3pg.com>

Cc: Angela Maria Pulis <angela-maria.pulis@d3pg.com>
Subject: Updates to the air dispersion modelling

Dear Ing. Griscti,
Prior to the start of the air dispersion modelling study update, ERA is asking for the mode of operation on
which model calculations are going to be carried out e.g. worst-case scenario or combinations will be considered

4



depending on the average dispatch demand etc. For D3PG plant, what mode of operation do you think is best to
consider for this exercise? In my opinion it is best to go for the worst-case scenario, which | believe is having 4 diesel
engines running on natural gas and 4 diesel engines running on diesel oil, rather than going for the average dispatch
demand, as having future changes in operation trends could question the applicability of such air dispersion
modelling update.

Kind regards,
Jan Camilleri

International

S
o ENERGY SERVICE
—

CENTRE

Ing. Jan Camilleri
Professional Executive

M: +356 79717192
T: +356 22980 863
E: jan.camilleri@iesc.com.mt

5% Think before you print! Consider the environment before printing this e-mail.

This email message (inclusive of any attachment/s thereto) may contain confidential and privileged information. It is intended only for the use of the stated
addressee/s and access or reliance on this email message by any other person/s is unauthorised. You are hereby notified that if you are not the stated
addressee/s you are strictly prohibited from reading, circulating, copying, distributing, disclosing, forwarding or using in any other manner any information
contained in this email message or any attachment/s thereto. If you have received this email message (and/or any attachment/s thereto) in error and/or you
are not the intended recipient/s thereof you are hereby kindly asked to destroy this email message (and any attachment/s thereto), as well as all copies thereof,
and permanently delete this email message (and any attachment/s thereto) from your computer system/server and to notify us by return email, telephone on
80072224 or fax 22980261.

[ Zone 33s, datum ED 50, ellipsoid — Hayford International.
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Angela Maria Pulis

From: Carmen Abela <carmen.a.abela@enemalta.com.mt>
Sent: It-Tlieta, 5 ta’ Jannar 2021 15:17

To: David Griscti

Cc: Angela Maria Pulis; Darren Cutajar; liyb

Subject: RE: [External] - RE: Noise monitoring last point @ DPS
Dear David,

Thanks a lot. It looks like we can go ahead then with the monitoring.
| will inform AIS.

Thanks.

Best Regards,

Carmen

Ing. Carmen Abela
Senior Professional Executive (Electrical) | Regulatory Affairs Office | Enemalta plc

T: +356 22980836 |M: +356 99457182 | E: carmen.a.abela@enemalta.com.mt | W: www.enemalta.com.mt

(7 enemalta

f Fallows us on Facebook

Think before you print! Consider the environment before printing this e-mail.

From: David Griscti <david.griscti@d3pg.com>

Sent: 05 January 2021 15:10

To: Carmen Abela <carmen.a.abela@enemalta.com.mt>

Cc: Angela Maria Pulis <angela-maria.pulis@d3pg.com>; Darren Cutajar <darren.cutajar@d3pg.com>; liyb
<liyb@sep-malta.com>

Subject: [External] - RE: Noise monitoring last point @ DPS



Dear Carmen

You can proceed with noise monitoring accordingly. We have no planned noise generating activities

Best Regards

David Griscti

CTO and Head of Production and Technology Department of D3

D3 Power Generation Ltd.

Delimara Power Station Administration, Triq il- Power Station, Marsaxlokk MXK1220,
Malta

+356 22472100 (Reception)

g LN (RN nEARSR
L SEP{MALTAY HOLDING LTD

From: Carmen Abela [mailto:carmen.a.abela@enemalta.com.mt]
Sent: 05 January 2021 13:23

To: David Griscti <david.griscti@d3pg.com>

Subject: Noise monitoring last point @ DPS

Dear David,

We still need to carry out noise monitoring at the 4" and last point at Delimara behind the fuel tanks (near Mintoff’s
Villa)

AIS asked me if it is possible to carry out monitoring tomorrow starting at 10:00 duration 24hours.
Do you think it would be possible or do you have works scheduled for these 24hours?

Thanks.

Best Regards,

Carmen

Ing. Carmen Abela
Senior Professional Executive (Electrical) | Regulatory Affairs Office | Enemalta plc

T: +356 22980836 |M: +356 99457182 | E: carmen.a.abela@enemalta.com.mt | W: www.enemalta.com.mt




enemalta

energise your ideas

f Fallows us on Facebook

Think before you print! Consider the environment before printing this e-mail.

This email message (inclusive of any attachment/s thereto) may contain confidential and privileged information. It is intended only for the use
of the stated addressee/s and access or reliance on this email message by any other person/s is unauthorised. You are hereby notified that if
you are not the stated addressee/s you are strictly prohibited from reading, circulating, copying, distributing, disclosing, forwarding or using in
any other manner any information contained in this email message or any attachment/s thereto. If you have received this email message (and/or
any attachment/s thereto) in error and/or you are not the intended recipient/s thereof you are hereby kindly asked to destroy this email
message (and any attachment/s thereto), as well as all copies thereof, and permanently delete this email message (and any attachment/s
thereto) from your computer system/server and to notify us by return email, telephone on 80072224 or fax 22980261.



%,

AlS Environment Limited,

@
" é a ’ S AlS House, 18, St. John Street,
“/' ENVIRONMENT

Fgura FGR 1447 Malta

T: +356 21803374
E: info@ais.com.mt W: www.aisenvironment.com

Reg No: C 18445 VAT No: MT14571625

Appendix 5: 1S014001 certificate

\,\,NAGEM&‘,
>

S‘Q Q
< 9

%, ."Z“ -_——
AMEmBER OF Bl oy b MCCAA EQUALITY
ms AIScrour TEMA oo CERTIFIED

Reg. No. 062 NCPE



Lloyd’s
Reqister

Certificate of Approval

This is to certify that the Management System of:

D3 Power Generation Ltd

Delimara Power Station Administration: Triq il Power Station, Marsaxlokk MXK 1220, Malta

has been approved by LRQA to the following standards:

ISO 14001:2015

AV/“\J\ 3

Gilles Bessiere - Area Technical Manager
Issued by: Lloyd's Register Quality Assurance Italy Srl
for and on behalf of: Lloyd's Register Quality Assurance Limited

Current Issue Date: 18 April 2018 Original Approvals:

Expiry Date: 17 April 2021 ISO 14001 — 18 April 2018
Certificate Identity Number: 10075795

Approval Number(s): ISO 14001 — 00013519

The scope of this approval is applicable to:
Electrical power generation and supply through combined cycle technology.

o

v

UKAS

MANAGEMENT
SYSTEMS

001

Lloyd's Register Group Limited, its affiliates and subsidiaries, including Lloyd's Register Quality Assurance Limited (LRQA), and their respective officers, employees or agents are, individually and collectively, referred to in this clause as
‘Lloyd's Register'. Lloyd's Register assumes no responsibility and shall not be liable to any person for any loss, damage or expense caused by reliance on the information or advice in this document or howsoever provided, unless that person
has signed a contract with the relevant Lloyd's Register entity for the provision of this information or advice and in that case any responsibility or liability is exclusively on the terms and conditions set out in that contract.

Emesso da: Lloyd's Register Quality Assurance Italy Srl, Via Cadorna, 69 20090 Vimodrone Italy in nome e per conto di: Lloyd's Register Quality Assurance Limited, 1 Trinity Park, Bickenhill Lane, Birmingham B37 7ES, United Kingdom
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