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Section 1 — Executive Summary
1B.1 Result Summary — QAL2

EN 14181 Test Type QAL2
Stack designation Unit 9
Measurand S Derived Calibration function (yi) | cajibrated Range = Extrapolated Calibrated -
coefficient of J:arallel Range Variability Test
data (R%) yi= a + bx; 9
Oxides of Nitrogen 2 2 33 35
(GM32) 0.5046 0 1.02 0 -537 mg/m 0 -645 mg/m Pass
Sulphur Dioxide 1 1 33 35
(GM32 — Low Range) 0.8069 2.192 1.024 0 - 276 mg/m 0-482 mg/m Pass
Sulphur Dioxide 1 1 33 35
(GM32 — High Range) 0.9618 3.866 1.008 0 - 279 mg/m 0-482 mg/m Pass
Nitric Oxide as total NOX 0.3138 -0.692 1.032 0 - 527 mg/m® ® 0- 1684 mg/m® ® Pass
(Procal 1)
Sulphur Dioxide 1 1 33
(Procal 1 — Low Range) 0.9862 0.304 1.028 0-713 mg/m - Pass
Sulphur Dioxide 1 1 33 35
(Procal 1 — High Range) 0.9876 1.637 1.004 0-720 mg/m 0-1133 mg/m Pass
Nitric Oxide as total NOx 0.3647 1,582 0.922 0 - 535 mg/m® * 0- 1248 mg/m® ® Pass
(Procal 2)
Sulphur Dioxide 1 1 33 35
(Procal 2 — Low Range) 0.3015 2.219 0.955 0-274 mg/m 0-579 mg/m Pass
Sulphur Dioxide 1 1 33 35
(Procal 2 — High Range) 0.9678 -5.749 1.02 0 - 697 mg/m 0 -2334 mg/m Pass
Particulate Matter 1 1 33 35
(Erwin SICK) 0.0021 0.919 1.262 0-22.3 mg/m 0-83.4 mg/m Pass
Noftes:

1 — Calibration function derived using Method A.
2 — Calibration function derived using Method B.
3 — Calibrated range derived using AST parallel test data extended 10%.

4 - Calibrated range derived using QALZ2 parallel test data extended 100%.

5 - Extrapolated calibrated range from QAL 2 - derived using reference materials

Note: The calibration functions, once applied, only remain valid as long as the QAL 3 data remains within control limits, and there are
no manual adjustments made to the CEMS other than those allowed to bring the settings back within the QAL 3 control limits
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1C Deviations

None

None

N/A

None
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Section 2 - Information about the Regulated Installation

2.1 Regulatory Information

Name of operator

RWE Generation UK plc.

Name of Installation

Aberthaw Power Station

Address of installation

The Leys
Aberthaw, Nr Barry
South Glamorgan

CF62 4ZW
Sector LCPD
Permit Number RP3133LD

Date of last QAL 2/AST

March 2015 AST — Procal 1 & 2, SICK OMD 41.
March 2015, QALZ2 — Procal 2, SICK GM32

Regulated Determinands

Determinand | Emission Point Daily Mean SRV Unce_rtamty
Monthly Requirement
Oxides of : 1080 mg/m® 1050mg/m?® o
Nitrogen Unit 9 (NOxas NO,) | (NOxasNO,) | 207 atthe ELV
Sulphur Dioxide Unit 9 440 mg/m® 350 mg/m?® 20% at the ELV
Total particulate Unit 9 35 mg/m° 20 mg/m® | 30% at the ELV
Matter

Note: ELVs at reference conditions 273K, 101.3kPa, 6% oxygen, dry gas

2.2 Operational Information and site monitoring provisions

2.2.1 Process type and emissions variations

Process Type

Continuous - Coal-Fired Power Station

Process Variations

Once operational at maximum load variation is
minimal

Expected emissions variations
1 Oxides of nitrogen

2 Sulphur Dioxide

400 - 600 mg/m?® as NO, — constant

200 - 300 mg/m® — constant

3 Oxygen 6 — 6.5% — constant

Possible low level emissions None

Provision to deal with low level N/A

emissions

Other factors affecting monitoring None

results

Fuel type Coal

Abatement Flue Gas Desulphurisation & Combustion control

Reference No.: FTBS29312
Visit No.: Unit 9 QAL2 (2016)

Report Issue No.: 3 - Page 5 of 186
October 2016




RWE Generation UK plc., Aberthaw Power Station

Permit No.:RP3133LD

RPS Consultants
BS EN 14181 QAL2 Report Version 1

2.3 Monitoring Provisions at the installation

2.3.1 Stack & sampling ports

D.S. = No. of (hydraulic) diameters
downstream from sample plane

— SAMPLE PLANE

SKETCH OF SAMPLING POINT
LOCATIONS, STACK
GEOMETRY, MONITORING
PLATFORM & SURROUNDS

U.S. = No. of (hydraulic) diameters
upstream of sample plane

A =~6.5m
=~0.5m

D =~6.00

D.S.=>5HD

U.S.=>5HD

Platform Diagram

>20m concrete windshield
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Photograph of Stack

Photo of Monitoring Platform

Access was limited to ports due to the stack layout inside the windshield. The port
shown is one of four.
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2.3.2 Monitoring platform and site provisions

Requirement

Compliant

Notes

o A safe and clean working
environment with
sufficient space and
weather protections.

CEMs cabinet —
Monitoring probe -

Both cabinet and probe are
located inside the windshield
and are thus in a spacious,
clean and weatherproof
environment.

o Easy and safe access to | CEMS cabinet — Stairways to the relevant levels.
the CEM. Monitoring probe -

. Adequate supplies of Yes
reference materials, tools
and spare parts.

o Facilities to introduce the | N/A There is no facility to introduce
reference materials for reference materials to the
gaseous-monitoring sample line or CEM. The
systems, both at the inlet CEMs are cross-duct IR (NO,
of the sampling line NO,, SO,) and cross-duct
(where present), and at forward scatter (particulate).
the inlet of the CEM.

. Compliance with TGN M1 | No Unable to access sample port B

° Compliance with EN
15259 —

flow stability criteria (if Yes

applicable),

Stack gas homogeneity. Yes Stack gas homogeneity carried

out previously by Atkins.
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Temperature and Velocity Profile

Company Name: Aberthaw F ition Date: |01/03/16 IMean Stack Temperature, oC [ 70000 ]
Site Name: Aberthaw Run: TPM
Sampling Point Ref” Unit 9 HTrﬂverse FEETETEL S ” 18.024 H
Project Reference: FTBS 29312
[stack Gas Volume Flow Rate, m3/s (scms wet) | 383900 ]
e el Stack Gas Vol Flows Rate, m3/: DRY) 02 Corrected
{Pa or mmH20) mmH20 Pitot Coeficiant 0.827 ack Gas Volume Flow Rate, m3/s (scms DRY) orrecte 383.900
Barometric 753|mmHg Leak Test S ion Test Stack Dimensions
a Instrument
Static e 250 mmH20 Static measurement| Rectangular A (Width) m
Port A -26|mmH20 Ap for leak test | 1875  |mmH20 Positive side -26|mmH20 Rectangular B (Length) m
Positive
Port B -26mmH20 |eakage rate 0 per 16secs Negative side -26|mmH20 Circular diam A 6lm
Negative
Mean -26|mmH20 by = 0 per 16secs Difference (Pa) 0 Circular diam B &lm
Pass/Fail Pass Pass/Fail Pass Circular Mean 6|lm
|Area 28.27431|m’®
Port A Port B
Traverse Point : Ap. Swirl Temp Ap. Swirl Temp
Distance mmH20 mmH20
m Reading 1 Reading 2 | Reading 3 Average Degrees e Reading 1 | Reading 2 | Reading 3 Average Degrees °C
1 0.20 22 22 22 22 0 70 23 23 24 23.33333333 0 70
2 0.63 23 25 23 23 0 70 25 25 25 25 0 70
3 1.16 23 25 23 23 0 70 28 28 28 28 0 70
4 1.94
5 4.06
6 484 26 26 26 26 0 70 28 28 28 28 0 70
i 5.37 28 28 28 28 0 70 26 26 26 26 0 70
8 5.80 32 32 32 32 0 70 7 27 27 27 0 70
9
10
Gas Data BS EN 13284-1 & M1 Sample Point Requirements Requirement Met?
Oxygen % 5.81 Duct gas Flow angle with regard to duct access <15°" Y
CO: % 13.55 Duct Gas Flow: No Negative Velocity: Not Permitted Y
CO % Duct Gas Flow: Ratio of max to min velocity <3:17 Y
Working Area > 5m°? Y
Oxygen Correction Handrails with removable chains / self closing gates across the top of the ladder? Y
Required Correction Value | Handrails (approx 0.5 and 1,0 m high) and vertical baseboards (approx 0.25m high)? 57
Actual Oxygen Factor | 1.00 Scaffold Built to 'Heavy Duty’ Scafftag Rating or at least 2 5kN/m2 loading N/A
Enter "0’ if correction is not required Handrails not restricting access to ports? Y
Room opposite sampling port equal or greater than the length of the sampling probe plus 1 metre? v
Sufficient Power (Waterproof 110V 854343 Standard) close or on the platform? Y
Reference No.: FTBS29312 Report Issue No.: 3 - Page 9 of 186
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2.4.1 Continuous Emissions Monitoring Systems at the installation

Procal 1 & 2 SICK SICK ABB
Determinand NOx & SO, & H,0 NOx & SO, Particulate Oxygen
Type In Situ In-situ Probe — UV-DOAg | Cross Duct Forward | 7 ia cell
IR Scatter
Make Procal SICK Maihak GmbH Erwin Sick ABB
Model Pulsi 200 series GM32 - In-situ Dusthunter AZ20
MCE.R.TS MC990006/13 MC100163/01 MC040042/01 MC110191/01
Certificate
e . Yes Yes Yes Yes
Compliance?
Certification Measuring path length
ranges 1.25m:
NO 0 to 70 mg/m3 & 0 to
700 mg/m3
NO =0 - 1000 ppm S02 0 to 75mg/m3 & 0 to
SO2 low =0 - 250 1000mg/m3
ppm _ I 0 to 25%
SO2 high=0—-1000 | Measuring path length | 0~ 0-3 extinction 0o 5%
ppm 1.00m
H0=0-30 % NO 0 to 87.5 mg/m3 & 0
to 875 mg/m3
S02 0 to 93.8 mg/m3 and
0 to 1250 mg/m3
Operational S02 Low: 0 — 250 ppm
ranges SO2 High: 0 — 1000ppm _ 3 0 to 25%vol
As Above NO: 0 — 1000ppm 0—-50 mg/m
NO2: 0 - 100ppm
Principle
P Dual wavelength UV DOAS Opacity Zirconia Cell
infra-red
Raw data S0O2 & NO = ppm _ 0
units H,0 = % ppm Extinction Yo
Refer.e_nce (SO2 & NO only) wet gas. no oxvaen wet gas, no oxygen,
condition of wet gas, no oxygen gcor;‘ectionyg temp or pressure wet gas
raw data correction correction
Signal output 4-20 mA 4-20mA Fibre optics 4-20mA

Provision for

logging of Data logged by DCS

14181 data

Is':;a;;:n o Measurement taken at monitoring platform. SRM sample obtained from monitoring platform.
Moisture —

Measurement Measured Measured Measured Measured

or calculated
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Section 3 — Information about the Monitoring campaign

Table 3.1 - Monitoring Organisation Staff Details

. . MCERTS
R Position DEERES U Expiry Dates Registration
Manager Level Endorsements N
umber
Operations 1 10/19
. Manager 2 06/17
Glyn Harrison (Stack 2 3 12/16 MM 03 228
Emissions) 4 07/20
. MCERTS
Site Team Position NEERES D Expiry Dates Registration
Level Endorsements
Number
1 12/17
. 2 12/17
Edwin Powell Consultant 2 3 12117 MM 05 621
4 12/17
Daniel Lewis Technician 1 - - MM 14 1291
. MCERTS
Report Author Position IR BB ] Expiry Dates Registration
Level Endorsements
Number
1 10/19
Senior 2 03/20
Carl Redgrove Consultant 2 3 03/21 MM 03 173
4 06/21
. MCERTS
Re_p o Position IR BB ] Expiry Dates Registration
Reviewer Level Endorsements
Number
1 10/19
. Operational 2 06/17
Glyn Harrison Manager 2 3 12/16 MM 03 228
4 07/20
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3.2 - Monitoring Organisation Method Details

Monitoring Monitoring " Expected Analysis " Analysis
Emission Parameter Slclzr:gz;d Procedure Accreditation T':gﬁ%s':e Uncertainty | Procedure I:Aa 1ﬂ£ltt;al Accreditation
No. Status q (%) No. Yy Status
Oxides of Nitrogen (as BS EN -
NO,) 14792:2005 RPSCE/1/21f MCERTS Chemiluminescence 6 N/A N/A N/A
Oxygen BS EN RPSCE/1/21g | MCERTS Zirconia Cell 5 N/A N/A N/A
14789:2005
Sulphur Dioxide TGN M22 RPSCE/1/24 MCERTS FTIR 10 N/A N/A N/A
Total particulate Matter BS EN RPSCE/1/7c | MCERTS Gravimetric 10- 30 D9 RPS UKAS
13284:2002
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Equipment details

.. Analyser ipe .
Emission . . e Certified Operational . .
Parameter Analysis Technique | Analyser | Certification Ranges Ranges Operating Principle
Status
Oxygen Zirconia Cell Horiba PG M_QERTs 0 — 25% 0-25% Extractive, multicomponent dry gas analyser.
250 SRM | certificate No Sample extracted through sample probe and
MC110186/03 5metre heated sample line (with integral
heated filter) — line temperature 180°C.
Sample line connected directly to a gas
conditioner (peltier cooler) set at 3°C. Cold
dry sample then passes to analyser. Sample
0-130 mg/m3 is drawn through system by integral pump
Oxides of I Horiba PG o as NO ullt Into analyser.
: Chemiluminescence certificate No 3 0 — 1000ppm
Nitrogen 250 SRM 0 —200 mg/m
MC110186/03
as NO,
Gasmet MCERTSs Extractive wet gas analyser. Sample obtained
Sulphur Dioxide FTIR DX4000 certificate No 0- 75mg/m3 0-500 ppm non-isokinetically. Sample extracted through
MC30014/05 sample probe and filtered before passing
through 5metre heated sample line (with
MCERT integral heated filter) — line temperature
Stack Gas Gasmet ificat ?\l 0-40% 0-40% 180°C. Sample line connected directly to a
Moisture FTIR DX4000 ‘I\’/‘TC'B';(?& /og 070 407 heated sample pump which in turn was
connected to the FTIR. Hot, wet sample then
passes to analyser.
Extractive manual test. Sample obtained
Total Particulate Multipoint isokinetic isokinetically through sharp edged nozzle.
Matter sampling with in N/A N/A 0- 50mg/m3 - Sample gas passed through a pre weighed,
stack filtration pre blown filter. Filter holder mounted in-
stack.
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Section 4A1: Data & calculations — QAL2 — Unit 9, SICK GM32
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Section 4A1 — Data and calculations — QAL2 SICK GM32

4A1.1.1 Table 4.1.1 — Raw monitoring Data — Oxides of Nitrogen

v | ome | e | e | R fSme | oeus | w | S| s | S

tart Time | End Time (Wet) (dry) Moisture \.Ezlrtirt;‘ (Dry) Moisture conditions

hr:min MO (ppm) (%) (%)  MNOx (ppm (%) (%) MNOxX (ppm)
1 01-Mar-16 13:00 14:00 20424 6.27 1.657 23117 6.15 1.95 226.7
2 01-Mar-16 14:01 15:01 201.38 6.52 1.57 198.67 6.61 1.93 194.8
3 01-Mar-16 15:02 16:02 203.66 5.46 1.57 207.83 5.29 1.94 2038
4 01-Mar-16 16:03 17:03 205.98 6.53 1.60 21067 6.28 1.97 206.5
5 01-Mar-16 18:00 19:00 21120 6.50 1.61 21617 6.53 210 21186
6 01-Mar-16 19:01 20:01 21476 6.43 1.59 21817 6.24 2.04 2137
7 01-Mar-16 20:02 21:02 214.97 6.50 1.49 22333 6.07 1.93 219.0
8 01-Mar-16 21:03 22:03 218.19 6.50 1.36 22383 6.14 1.76 219.9
9 01-Mar-16 22:04 23:04 220.73 6.49 1.51 22767 6.10 1.94 2232
10 01-02/03/2016 23:05 0:05 207.59 6.67 1.56 23383 5.86 1.99 2292
11 02-Mar-16 0:06 1:06 209.30 6.68 1.561 188.50 767 1.93 1849
12 02-Mar-16 1:07 2:07 214.83 6.54 1.50 22233 6.19 1.96 218.0
13 02-Mar-16 2:08 3:08 216.37 6.50 1.52 228.33 6.03 1.96 2238
14 02-Mar-16 3:09 4:08 211.87 6.62 1.50 22067 6.25 1.93 216.4
15 02-Mar-16 4:10 510 210.90 6.61 1.52 21467 6.38 2.00 210.4
16 02-Mar-16 511 6:11 206.96 6.65 1.65 21667 6.29 1.83 2127
17 02-Mar-16 6:12 712 213.98 6.55 1.30 21617 622 1.74 212.4
18 02-Mar-16 713 8:13 205.48 6.73 1.29 21767 6.31 1.71 2139
19 02-Mar-16 8:14 9:14 201.66 6.90 1.29 20567 6.61 1.72 2021
20 02-Mar-16 10:00 11:00 206.04 6.75 1.25 22067 6.47 1.72 216.9
21 02-Mar-16 11:01 12:01 202.97 6.77 1.23 211.83 6.36 1.69 208.3
22 02-Mar-16 12:02 13:02 20537 6.63 1.21 210.33 6.35 1.69 2068
23 02-Mar-16 13:03 14:03 213.51 6.49 1.42 217 .67 6.26 1.68 214.0
24 02-Mar-16 14:04 15:04 214.53 6.43 1.42 214.83 6.21 1.67 211.2
25 02-Mar-16 15:05 16:05 21538 6.42 1.43 223.00 5.96 1.70 219.2
26 02-Mar-16 17:10 18:10 213.51 6.10 1.49 24517 5.88 1.79 2408
27 02-Mar-16 18:11 19:11 219.97 5.94 1.49 219.50 5.81 1.77 21586
28 02-Mar-16 19:12 20:12 212.99 6.25 1.47 21317 6.10 1.75 209.4
29 02-Mar-16 20:13 21:13 198.07 6.59 1.44 22533 583 2.46 219.8
30 02-Mar-16 21:14 22:14 175.63 7.40 3.25 176.00 7.32 1.72 173.0
31 02-Mar-16 22:15 2315 17917 7.33 1.22 187.17 5.92 1.51 184.3
32 02-03/03/2016 23:16 0:16 181.98 7.25 1.24 187.83 6.98 1.52 185.0
33 03-Mar-16 017 1:17 183.23 723 1.25 190.00 6.94 1.52 1871
34 03-Mar-16 118 2:18 182.55 725 1.25 201.00 6.49 1.50 198.0
35 03-Mar-16 2:19 318 180.51 7.33 1.24 192.50 6.88 1.51 189.6
36 03-Mar-16 320 4:20 180.44 7.35 1.23 190.50 6.88 1.51 1876
a7 03-Mar-16 421 521 186.66 7.05 1.28 203.33 6.45 1.57 2001
38 03-Mar-16 522 6:22 211.18 6.33 1.36 21583 6.01 1.62 212.3
39 03-Mar-16 6:23 T7:23 210.01 6.37 1.34 21583 6.08 1.68 212.2
40 03-Mar-16 724 8:24 200.11 5.66 1.39 210.50 599 1.60 2071
41 03-Mar-16 9:30 10:30 186.44 T7.06 1.29 196.50 6.93 1.33 193.9
42 03-Mar-16 10:31 11:31 207.55 6.55 123 174 67 772 1.68 171.7
43 03-Mar-16 11:32 12:32 199.47 6.70 1.45 22933 590 1.70 2254
44 03-Mar-16 12:33 13:33 184.37 7.21 1.24 185.50 6.93 1.61 182.5
45 03-Mar-16 13:34 14:34 184.11 6.92 1.38 203.83 6.41 1.65 200.5
46 03-Mar-16 14:35 15:35 189.40 6.51 1.43 195.33 6.30 1.68 192.0

MNote:
Emission concentrations expresed at reference conditions 273K, 101.3kPa
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4A1.2.1 Table 4.2.1 - Standardised monitoring Data — Oxides of Nitrogen

Test Na Date Sta—rrte'srtime En—ge'l?itme CEMS Standardised | SRM Standardised Unfﬂ:inw
hr:min (MO as NO2 mg/m3) (NOx as NO2 mg/m3) (ma/m3})
1 01-Mar-16 13:00 14:00 433.9 4797 16.0
2 01-Mar-16 14:01 15:01 4354 4255 14.0
3 01-Mar-16 15:02 16:02 438.4 4353 15.0
4 01-Mar-16 16:03 17:03 4456 441.0 15.0
5 01-Mar-16 18:00 19:00 456.0 460.2 15.0
& 01-Mar-16 19:01 20:01 461.5 4554 18.0
7 01-Mar-16 20:02 21:02 463.7 460.7 15.0
a8 01-Mar-16 21:03 22:03 469.9 4641 16.0
9 01-Mar-16 22:04 23:04 4759 470.5 16.0
10 01-02/03/2016 23:058 0:05 453.3 4758 16.0
11 02-Mar-16 006 1:06 457 .4 4359 15.0
12 02-Mar-16 1:07 2:07 464 6 462 6 16.0
13 02-Mar-16 2:08 3:08 4668 469.7 16.0
14 02-Mar-16 3:09 4:09 461.0 460.7 15.0
15 02-Mar-16 4:-10 510 4586 452 5 15.0
16 02-Mar-16 511 6:11 451 .4 4539 15.0
17 02-Mar-16 612 712 462 2 450.7 15.0
18 02-Mar-16 7:13 8:13 449.4 456.4 15.0
19 02-Mar-16 8:14 9:14 446.4 440.4 15.0
20 02-Mar-16 10:00 11:00 451.3 468.0 16.0
21 02-Mar-16 11:01 12:01 4451 4456 15.0
22 02-Mar-16 12:02 13:02 4459 4423 15.0
23 02-Mar-16 13:03 14:03 459.9 454.9 15.0
24 02-Mar-16 14:04 15:04 460.3 447 5 15.0
25 02-Mar-16 15:05 16:05 461.7 456.6 15.0
26 02-Mar-16 17:10 18:10 4481 490 .4 17.0
27 02-Mar-16 18:11 19:11 456.8 4451 15.0
28 02-Mar-16 1912 2012 451.3 440.7 15.0
29 02-Mar-16 20:13 2113 4296 4576 15.0
30 02-Mar-16 21:14 22:14 411.4 396.6 13.0
31 02-Mar-16 2215 2315 408.9 409 6 14.0
32 02-03/03/2016 23:16 0:16 4131 413.0 14.0
33 03-Mar-16 017 1:17 415.4 416.5 14.0
34 03-Mar-16 1:18 2:18 4145 4269 14.0
35 03-Mar-16 2:19 3:19 4123 420.0 14.0
38 03-Mar-16 320 4:20 412.4 4159 14.0
a7 03-Mar-16 4:21 5:21 417.7 4306 15.0
38 03-Mar-16 5:22 6:22 4495 443 .4 18.0
39 03-Mar-16 623 723 4482 4456 15.0
40 03-Mar-16 724 8:24 436.2 431.9 15.0
41 03-Mar-16 9:30 10:30 4176 430.3 15.0
42 03-Mar-16 10:31 11:31 4481 405.6 14.0
43 03-Mar-16 11:32 12:32 4362 467 8 16.0
44 03-Mar-16 12:33 13:33 4173 4064 14.0
45 03-Mar-16 13:34 14:34 408.6 4303 15.0
46 03-Mar-16 14:35 15:35 408.4 4092 14.0
Note:
Emission concentrations expresed at reference conditions 273K, 101.3kPa 6 % Oxygen., dry gas
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4A1.3.1 — Plot 1.1 - Time Series of Standardised CEM versus Standardised SRM data — Oxides
of Nitrogen, (Expressed at reference conditions 273K, 101.3kPa, dry gas, 6% oxygen)
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4A1.4.1 - Elimination of Outliers — Oxides of Nitrogen,
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H zo00
= 250 ==
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CEMs Raw (ppm)
SRM Value at . . | Is Result an
Test Mo TESF TesF CEMS Raw Value CEMS Raw Difference Di lefere;n;e Di - Quther - Di-
Start Time End Time Di —
conditions Di= 25D
hr:min (pprm} (pprm}
13:00 14:00 204.2 226.7 22.42 18.33 MNo
2 14:01 15:01 201.4 1948 -6.55 -10.64 No
3 15:02 16:02 2037 203.8 014 -3.96 No
4 16:03 17:03 206.0 206.5 0.54 -3.56 MNo
5 18:00 19:00 211.2 2116 0.44 -3.66 No
5] 19:01 20:01 214.8 213.7 -1.05 -5.15 No
7 20:02 21:02 2150 219.0 4.06 -0.04 MNo
8 21:03 22:03 218.2 219.9 1.70 -2.40 No
9 22:04 23:04 220.7 2232 252 -1.58 No
10 23:05 00:05 207.6 229.2 21.59 17.49 No
11 00:06 01:06 209.3 184.9 -24.43 -28.53 Yes
12 01:07 02:07 214.8 218.0 3.16 -0.94 No
13 02:08 03:08 216.4 2238 7.48 3.38 No
14 03:08 04:09 211.9 216.4 4.55 0.45 No
15 04:10 05:10 210.9 210.4 -0.52 -4.61 MNo
16 05:11 06:11 207.0 2127 574 1.64 No
17 06:12 07:12 214.0 212.4 -1.57 -5.67 MNo
18 07:13 08:13 205.5 2139 8.45 4.35 No
19 08:14 09:14 201.7 2021 0.48 -3.62 No
20 10:00 11:00 206.0 216.9 10.83 6.73 No
21 11:01 12:01 203.0 208.3 529 1.19 No
22 12:02 13:02 205.4 206.8 1.40 -2.69 No
23 13:03 14:03 2135 214.0 0.49 -3.61 No
24 14:04 15:04 2145 211.2 -3.29 -7.39 No
25 15:05 16:05 2154 2192 3.82 -0.28 MNo
26 17:10 18:10 2135 240.8 27.26 23.16 Yes
27 18:11 19:11 220.0 215.6 -4.35 -8.44 No
28 19:12 20:12 213.0 209.4 -3.55 -7.65 MNo
29 20:13 21:13 198.1 219.8 21.71 17.61 No
30 21:14 22:14 175.6 173.0 -2.87 -B6.77 No
31 22:15 23:15 179.2 184.3 5.18 1.09 No
32 23:16 00:16 182.0 185.0 3.00 -1.10 No
33 00:17 01:17 183.2 187.1 3.89 -0.21 No
34 01:18 02:18 182.6 188.0 15.44 11.34 No
35 02:19 03:19 180.5 189.6 9.09 5.00 No
36 03:20 04:20 180.4 187.6 7.19 3.09 MNo
a7 04:21 05:21 186.7 200.1 13.48 9.38 No
38 05:22 06:22 211.2 212.3 1.15 -2.94 No
39 06:23 07:23 210.0 212.2 2.21 -1.89 MNo
40 07:24 08:24 200.1 207.1 7.02 2.92 No
41 09:30 10:30 186.4 193.9 7.45 3.35 No
42 10:31 11:31 207.6 171.7 -35.82 -39.91 Yes
43 11:32 12:32 189.5 225.4 2597 21.87 No
44 12:33 13:33 184 .4 182.5 -1.86 -5.96 No
45 13:34 14:34 184 .1 200.5 16.36 12.26 No
46 14:-35 15:35 189 4 192.0 2 65 -1.45 MNo
Average Di 4.10
Standard Deviation 10.99
Standard Dewviation x2 21.98
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4A1.5.1 Determination of Method A or Method B - Oxides of Nitrogen

SEM
Test Test SEM
Test No Start Time End Time measured SRM 02 Standardised
value (y)
hr-min (ppm) (%) (mgé/m3)
1 13:00 14:00 2312 6.2 4797
2 14:01 15:01 1987 6.6 4255
3 16:02 16:02 2078 6.3 4353
4 16:03 17:03 2107 6.3 4410
5 18:00 19:00 216.2 6.5 4602
] 19:01 20:01 2182 5.2 455 4
7 20:02 21:02 2233 6.1 4607
g 21:03 2203 2238 6.1 464 1
] 2204 23:04 2277 6.1 4705
10 23:05 0:05 2338 59 475 8
12 1:07 2:07 2223 5.2 462 6
13 2:08 3:08 2283 6.0 4697
14 3:09 4:09 2207 6.2 4607
15 4:10 5:10 2147 6.4 452 5
16 5:11 6:11 2167 6.3 4539
17 6:12 7:12 2162 6.2 4507
18 7:13 8:13 2177 6.3 4564
19 a3:14 9:14 2067 6.6 440 .4
20 10:00 11:00 2207 6.5 4680
21 11:01 12:01 2118 6.4 445 6
22 12:02 13:02 2103 6.4 442 3
23 13:03 14:03 2177 6.3 454 9
24 14:04 15:04 214 8 6.2 447 5
25 15:05 16:05 2230 6.0 4566
27 18:11 19:11 2195 5.8 445 1
28 19:12 2012 2132 6.1 4407
29 2013 21:13 2263 5.8 AT &
30 2114 2214 176.0 7.3 396.6
k) 2215 2315 187.2 6.9 409 6
32 2316 0:16 187.8 7.0 4130
33 0:17 1:17 190.0 6.9 4165
34 1:18 2:18 201.0 6.5 4269
35 2:19 3:19 192 56 6.9 4200
36 3:20 4:20 190.5 6.9 4159
ar 4:21 5:21 2033 6.5 4306
3a 5:22 G:22 2158 6.0 4434
39 6:23 7:23 2158 6.1 445 6
40 7:24 g:24 2105 6.0 4319
41 9:30 10:30 196.5 6.9 4303
43 11:32 12:32 2293 5.9 46T 8
44 12:33 13:33 185.5 6.9 4064
45 13:34 14:34 2038 6.4 4303
45 14:35 15:35 1953 6.3 4092
Sum 9070.83
Emission Limit Value (ELV) = 1080 ﬂ’lg-"NmE' A 479.65
Maximum Permissable uncertainty = 20 % ™ min 396.61
Maximum Permissable uncertainty (at £ 216 mg/Nm>
16% of the ELV = 162 mg/Nm®
Is ¥Ymax - Y'min = MPU at ELWV? Mo Y s - Ymin 83.04
Is ¥'min = 15% of ELV? Yes
Derivation of Calibration Function Method B
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4A1.6.1 Table 4.3.1 - Data used to derive calibration function - Oxides of Nitrogen,

Test Test SRM CEMS . : A
Test No . measured | measured Yi Xi Xi*Yi Xi? b
Start Time End Time -
value (y) signal (x)
hr:min (ppm) (ppm) 1 2 3 4
1 Reference 16/02/2016 0.0 0.0 -202.51 -197.47 39989.85 38995.93
2 13.00 14:00 2267 204.2 24.15 6.76 163.38 45.75
3 14:01 15:01 194.8 201.4 1.67 3.9 -29.97 15.26
4 15:02 16:02 203.8 203.7 1.29 6.19 7.98 38.29
5 16:03 17:03 206.5 206.0 4.01 8.51 34.16 72.40
6 18:00 19:00 211.6 211.2 9.13 13.72 125.27 188.29
7 19:01 20:01 213.7 214.8 11.20 17.29 193.68 298.82
8 20:02 21:02 219.0 215.0 16.52 17.50 289.06 306.09
9 21:03 22:03 219.9 218.2 17.38 20.72 360.05 429.18
10 22:04 23:04 2232 2207 20.74 23.25 482.36 540.79
11 23:05 0:05 229.2 2076 26.67 10.12 269.91 102.40
13 1:07 2:07 218.0 214.8 15.48 17.35 268.61 301.18
14 2:08 3:08 223.8 216.4 21.34 18.90 403.31 357.15
15 3:.09 4:09 216.4 211.9 13.91 14.39 200.20 207.21
16 4:10 510 210.4 210.9 1.87 13.42 105.69 180.19
17 511 6:11 2127 207.0 10.18 9.48 96.57 89.90
18 612 712 212.4 2140 9.90 16.50 163.39 272.34
19 7:13 8:13 213.9 205.5 11.43 8.02 91.66 64.29
20 8:14 9:14 2021 201.7 0.37 4.18 1.54 17.50
21 10:00 11:00 216.9 206.0 14.37 8.57 123.12 73.44
22 11:01 12:01 208.3 203.0 5.75 5.49 31.58 30.18
23 12:02 13:02 206.8 205.4 4.21 7.90 33.72 62.38
24 13:03 14:03 214.0 213.5 11.49 16.04 184.35 2571.22
25 14:04 15:04 211.2 2145 8.74 17.06 149.06 291.07
26 15:05 16:05 219.2 215.4 16.70 17.91 299.09 320.85
28 18:11 19:11 2156 220.0 1312 22.49 295.02 505.99
29 19:12 20:12 209.4 213.0 6.93 15.52 107.57 240.77
30 20:13 21:13 219.8 198.1 17.27 0.60 10.30 0.36
31 21:14 22:14 173.0 175.6 29.54 21.84 645.14 476.94
32 22:15 23:15 184.3 179.2 -18.16 -18.31 332.01 335.14
33 2318 0:16 1850 182.0 -17.53 -15.50 271.60 240.10
34 0:17 1:17 187.1 183.2 -15.39 -14.25 219.30 202.95
35 1:18 2:18 198.0 182.6 4.51 -14.92 67.35 222.58
36 2:19 319 189.6 180.5 129 -16.97 218.98 287.89
37 3:20 4:20 187.6 180.4 -14.88 -17.04 253.52 290.24
38 4:21 5:21 2001 186.7 231 -10.82 25.65 116.98
39 5:22 6:22 212.3 211.2 9.83 13.71 134.71 187.88
40 623 723 212.2 2100 9.7 12.54 121.75 157.20
41 7:24 8:24 2071 2001 4.62 2.64 12.18 6.95
42 9:30 10:30 193.9 186.4 8.62 -11.04 95.13 121.82
44 11:32 12:32 225.4 199.5 22.93 1.99 45.72 3.98
45 12:33 13:33 182.5 184.4 -20.00 -13.10 262.11 171.74
46 13:34 14:34 200.5 184.1 2.03 13.36 21.15 178.48
47 14:35 15:35 192.0 189.4 -10.46 -8.07 84.39 65.13
Sum 8910.31 8688.85 0.00 0.00 A7264.54 A7371.21 1.00
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4A1.7.1 Determination of Calibration Function - Oxides of Nitrogen

Method B

Formulae:- Number of tests conducted = N 44

If Ymax-Ymin <15% of the ELV, the following formulae are used:

b=(y/(x-Z}) x=(1/No. AMS Tests) * Total AMS

x=(1/ 44)"8688.8 or- X= 197.47

a=(-p.Z) y=(1/No. SRM Tests) * Total SRM

y=(1/ 44)*8910. or - y= 202.51

The Slope is calculated by :
B=y/(x-Z) 202.5/( 197.4-0) B= 1.025

The offset is calculated by:

a=-p.2 -1.02°0 o= 0.00
The calibration is function y;;, = + By m OF yi= 0+1.02* Xi
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4A1.8.1 Table 4.4.1 - Calculation of calibrated CEMS values - Oxides of Nitrogen

Test No Test Tes_t CEMS Raw |CEMS Calibrated CEMS Dry CI_EMS Standa?clizigﬂesd Value CEMS Qalibrated SRM_
Start Time End Time Value (x) signal Oxygen Moisture (dny) Standardised Value | Standardised
hr:min {mg/m3) {mg/m3) (%) (%) (mg/Nm?) (mg/Mm?) {mg/m3)
1 Reference 16/02/2016 00 00 0.0 0.0 0.0 0.0
2 13:00 14:00 204.2 209.4 6.3 16 433.9 4449 479.7
3 14:01 15:01 2014 206.5 65 16 4354 446.5 4255
4 15:02 16:02 203.7 208.9 6.5 16 438.4 449.6 435.3
5 16:03 17:03 206.0 211.2 6.5 16 4456 457.0 441.0
[ 18:00 19:00 211.2 216.6 6.5 16 456.0 467.7 460.2
7 19:01 20:01 214.8 2202 6.4 16 461.5 473.2 455.4
8 20:02 21:02 215.0 2204 6.5 15 483.7 4755 460.7
9 21:03 22:03 218.2 2238 6.5 1.4 469.9 481.9 464.1
10 22:04 23.04 220.7 226.4 6.5 1.5 475.9 488.0 470.5
11 23:05 00:05 2076 212.9 6.7 16 453.3 464.9 4758
13 01:07 02:07 214.8 2203 6.5 1.5 464.6 476.5 462.6
14 02:08 03:08 216.4 2219 6.5 15 4686.8 478.7 469.7
15 03:09 04:09 211.9 217.3 6.6 1.5 461.0 472.7 460.7
16 04:10 05:10 2109 216.3 66 15 4586 470.3 452.5
17 05:11 06:11 207.0 212.2 6.7 1.5 451.4 462.9 453.9
18 06:12 07:12 214.0 219.4 6.5 1.3 462.2 474.0 450.7
19 07:13 08:13 2055 2107 6.7 1.3 449 4 460.9 456.4
20 08:14 09:14 201.7 206.8 6.9 1.3 446.4 457.7 440.4
21 10:00 11:00 206.0 211.3 638 13 451.3 462.8 468.0
22 11:01 12:01 203.0 208.1 6.8 1.2 4451 456.4 4456
23 12:02 13:02 205.4 2106 6.6 1.2 4459 457.3 4423
24 13:03 14:03 2135 219.0 6.5 1.4 4599 471.6 454.9
25 14:04 15:04 2145 2200 6.4 1.4 460.3 4721 447.5
28 15:05 16:05 2154 2209 6.4 1.4 461.7 4734 456.6
28 18:11 19:11 2200 2256 59 1.5 456.8 468.5 4451
29 19:12 20:12 213.0 218.4 6.2 1.5 451.3 462.8 440.7
30 20:13 21:13 1881 203.1 66 1.4 4296 440.6 4576
)l 21:14 22:14 175.6 1801 T4 33 411.4 421.9 396.6
32 22:15 23:15 179.2 183.7 73 12 408.9 419.3 409.6
33 23:16 00:16 182.0 186.6 7.3 1.2 413.1 423.7 413.0
34 00:17 01:17 183.2 187.9 7.2 1.2 415.4 426.0 416.5
35 01:18 02:18 1826 187.2 7.3 12 4145 4251 426.9
36 02:19 03:19 180.5 185.1 7.3 1.2 4123 4228 420.0
37 03:20 04:20 180.4 185.0 73 12 412.4 423.0 4159
38 04:21 05:21 186.7 191.4 71 1.3 477 428.4 430.6
39 05:22 06:22 211.2 2166 6.3 14 4495 460.9 443 4
40 06:23 07:23 210.0 215.4 6.4 1.3 4482 459.7 4456
41 07:24 08:24 200.1 205.2 6.7 1.4 436.2 447.3 431.9
42 09:30 10:30 186.4 1912 71 13 4176 4282 430.3
44 11:32 12:32 189.5 204.6 6.7 1.4 436.2 447 .4 467.8
45 12:33 13:33 184.4 1891 T2 12 4173 428.0 406.4
46 13:34 14:34 184.1 188.8 6.9 1.4 408.6 419.0 430.3
47 14:35 15:35 189.4 194.2 6.5 1.4 408.4 4189 409.2
Sum 868849 1898305
Emission Limit Value (ELV) = 1080 mg/Nm®
Reference Oxygen 6 Yo
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4A1.9.1 Plot 2.1 CEM versus SRM Parallel Test Data at CEM measurement conditions —NOx
ppm, wet gas.

300 +
250 +

200 + R? = 09502

SRM data, (ppm)

200 250 300

0 50 100 150
CEMS data, (ppm)
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4A1.10.1 Table 4.5.1 — Data used for the Variability Test — Oxides of Nitrogen

CEMS Calibrated SRM . .
Test No TESF Tes_t Standardised Standardised Difference Difference DSif?;ferr?cc.je
Start Time End Time D1 D1-D
value value D1-D
hrmin mg/m3 mg/m3
1 Reference 16/02/2016 0.0 0.0 0.00 9.10 8273
2 13:00 14:00 4449 479.7 4.1 43.81 1919.17
3 14:01 15:01 4465 4255 -21.02 -11.92 14217
4 15:02 16:02 4496 4353 -14.32 -5.22 27 .27
5 16:03 17:03 457.0 4410 -16.01 -6.92 47.82
6 18:00 18:00 4677 460.2 -7.44 1.66 274
7 19:01 20:01 473.2 455 4 -17.81 -8.72 75.99
8 20:02 21:02 4755 460.7 -14.83 -5.74 32.92
9 21:03 22:03 481.9 4641 -17.79 -8.69 75.54
10 22:04 23:04 488.0 470.5 -17.45 -8.36 £69.81
11 23:05 00:05 4649 4758 10.96 20.06 40227
13 01:07 02:07 4765 462 6 -13.89 -4.79 22 .97
14 02:08 03:08 478.7 469.7 -9.04 0.06 0.00
15 03:09 04:09 4727 460.7 -12.01 2.9 8.47
16 04:10 05:10 470.3 4525 -17.79 -8.69 7554
17 0511 06:11 4629 4539 -9.04 0.06 0.00
18 06:12 07:12 474.0 4507 -23.36 -14.27 203.54
19 07:13 08:13 460.9 456.4 -4.43 4.66 21.75
20 08:14 09:14 4677 440 4 1731 -8.21 67.47
21 10:00 11:00 462.8 468.0 523 14.32 20516
22 11:01 12:01 456.4 4456 1077 -1.68 282
23 12:02 13:02 4673 4423 -14.94 -5.85 34.18
24 13:03 14:03 4716 4549 -16.71 -7.62 58.05
25 14:04 15:04 4721 447 5 -24 52 -15.42 237.89
26 15:05 16:05 473 4 4566 -16.81 -71.72 59.58
28 18:11 18:11 468.5 4451 -23.37 -14.27 203.72
29 18:12 20:12 462.8 4407 -22.13 -13.04 169.97
30 20:13 21:13 4406 4576 17.05 26.15 683.71
£} 21:14 22:14 421.9 296.6 -25.24 -16.15 260.69
32 22:15 2315 418.3 4096 -9.78 -0.68 0.46
33 2316 00:16 4237 413.0 -10.64 -1.54 2.38
34 00:17 01:17 426.0 416.5 -9.50 -0.41 017
35 01:18 02:18 4251 4269 1.78 10.88 118.27
36 02:19 03:19 4228 420.0 -2.79 6.1 39.78
37 03:20 04:20 423.0 4159 710 2.00 3.99
38 04:21 0521 428 4 43086 225 11.24 128.70
39 05:22 06:22 460.9 443 4 -17.55 -8.45 71.41
40 06:23 07:23 4687 4456 -14.05 -4 85 24 53
41 07:24 08:24 447 3 4319 -15.39 -6.30 3967
42 09:30 10:30 4282 4303 2.06 11.15 124.36
44 11:32 12:32 447 4 4678 20.45 29.55 872.99
45 12:33 13:23 428.0 406.4 -21.54 -12.45 154.94
46 13:34 14:34 418.0 4303 11.30 20.40 41615
47 14:35 15:35 4189 4092 -9.63 -0.53 0.28
44 Tests Mean -9.10
Sum 7192.05
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4A1.11.1 - Variability Test Calculation — Oxides of Nitrogen

SD= Root(1-Number).Integral(D1-D)* 1293 mg/m3(s,d),6%02
The uncertainty laid down by the authorities is 20% ELV as a 95%
confidence interval. Oy is therefore calculated as:-

Og= 0.2*1080 mg/m3 (s,d,8%02)/1.96 110.20 mg/m3(s,d),6%02
For 44 tests, kv = 0.9885
Therefare variability= 1293 ==1102 * 09885

or 12.93 == 108.94

VWhich is TRUE therefore the CEMS passes the test

4A1.12.1 Plot 3.1 —Standardised CEM data versus standardised SRM - Oxides of Nitrogen (as
NO,) — Reference conditions 273K, 101.3kPa, dry gas, 6% oxygen
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4A1.1.2 Table 4.1.2 — Raw monitoring Data — Sulphur Dioxide, Low Range

Start Time | End Time | Value (wet) (wet) Moisture \;3}:}; (dry) Moisture conditions

hrimin (ppm) (%) (%) {ppm) (%) (%) {ppm)
1 01-Mar-16 13:00 14:00 75.29 6.27 1.57 79.94 6.15 1.95 79.9
2 01-Mar-16 14:01 15:01 7242 6.52 1.57 7783 6.61 1.93 778
3 01-Mar-16 15:02 16:02 74.26 6.46 1.57 79.59 529 1.94 79.6
4 01-Mar-16 16:03 17:03 7224 6.53 1.60 79.25 6.28 1.97 79.2
5 01-Mar-16 18:00 19:00 71.90 6.50 1.61 7592 6.53 210 75.8
6 01-Mar-16 19:01 20:01 66.70 6.43 1.59 71.82 6.24 2.04 71.8
T 01-Mar-16 20:02 21:02 62.18 6.50 1.49 68.37 6.07 1.93 68.4
8 01-Mar-16 21:03 22:03 61.15 6.50 1.36 65.83 6.14 1.76 65.8
9 01-Mar-16 22:04 23:04 60.96 5.49 1.51 65.23 6.10 1.94 65.2
10 01-02/03/2016 23:05 0:05 59.25 6.67 1.56 64.75 5.86 1.99 64.8
11 02-Mar-16 0:06 1:06 6299 6.68 1.51 66.17 T 67 1.93 66.2
12 02-Mar-16 1:07 2:07 64.49 6.54 1.50 67.95 619 1.96 68.0
13 02-Mar-16 2:08 3:08 66.98 6.50 1.52 69.37 6.03 1.96 69.4
14 02-Mar-16 3:08 4:09 59.82 6.62 1.50 71.74 5.25 1.93 7.7
15 02-Mar-16 4:10 510 T73.25 6.61 1.62 75.48 6.38 2.00 75.5
16 02-Mar-16 511 6:11 73.86 6.65 1.55 76.50 629 1.83 768.5
17 02-Mar-16 6:12 712 7561 6.55 1.30 77.92 522 1.74 778
18 02-Mar-16 713 8:13 71.90 6.73 1.29 74.96 6.31 1.71 75.0
19 02-Mar-16 8:14 9:14 71.11 6.90 1.29 7313 6.61 1.72 731
20 02-Mar-16 10:00 11:00 75.49 6.75 1.25 78.50 6.47 1.72 78.5
21 02-Mar-16 11:01 12:01 77.45 6.77 1.23 7977 636 1.69 798
22 02-Mar-16 12:02 13:02 78.90 6.63 1.21 81.13 6.35 1.69 81.1
23 02-Mar-16 13:03 14:03 78.95 6.49 1.42 82.15 6.26 1.68 82.1
24 02-Mar-16 14:04 15:04 78.81 6.43 1.42 81.96 6.21 1.67 82.0
25 02-Mar-16 15:05 16:05 76.82 6.42 1.43 80.03 596 1.70 80.0
26 02-Mar-16 17:10 18:10 79.01 6.10 1.49 8255 588 1.79 826
27 02-Mar-16 18:11 19:11 78.64 5.94 1.49 82.60 5.81 1.77 826
28 02-Mar-16 19:12 20:12 73.02 6.25 1.47 7713 6.10 1.75 771
29 02-Mar-16 20:13 21:13 123.92 6.59 1.44 219.81 583 2.46 219.8
30 02-Mar-16 21:14 2214 66.71 740 325 8273 732 1.72 827
31 02-Mar-16 22:15 2315 4626 733 1.22 49.33 692 1.51 493
32 02-03/03/2016 2316 0:16 4426 7.25 1.24 48.33 5.98 1.52 48.3
33 03-Mar-16 0:17 1:17 44.09 7.23 1.25 48.03 5.94 1.52 48.0
34 03-Mar-16 1:18 2:18 4422 T.25 1.25 48.66 5.49 1.50 48.7
35 03-Mar-16 219 319 44 24 7.33 1.24 49 31 688 1.51 493
36 03-Mar-16 320 420 46.78 7.35 1.23 50.35 688 1.51 50.4
37 03-Mar-16 4:21 521 50.91 T.05 1.28 53.98 6.45 1.57 54.0
38 03-Mar-16 5:22 6:22 54.39 6.33 1.36 58.49 6.01 162 585
39 03-Mar-16 6:23 723 5531 6.37 1.34 58.93 6.08 1.68 58.8
40 03-Mar-16 724 8:24 54.35 5.66 1.39 57.19 599 1.60 57.2
41 03-Mar-16 9:30 10:30 54.42 T7.06 1.29 50.79 6.93 1.33 50.8
42 03-Mar-16 10:31 11:31 5832 6.55 1.23 62.53 T72 168 625
43 03-Mar-16 11:32 12:32 57.19 6.70 1.45 61.50 590 1.70 61.5
44 03-Mar-16 12:33 13:33 54.97 7.21 1.24 65.90 5.93 1.61 65.9
45 03-Mar-16 13:34 14:34 7028 5.92 1.38 7282 6.41 1.65 728
46 03-Mar-16 14:35 15:35 7011 6.51 1.43 T6.17 6.30 1.68 76.2

MNote:
Emission concentrations expresed at reference conditions 273K, 101.3kPa
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4A1.2.2 Table 4.2.2 -Standardised monitoring Data — Sulphur Dioxide, Low Range

Test No Date St;te_srtime Enze_?itme CEMS Standardised | SRM Standardised Unfﬁ'ﬁ:mw
hr:min (S0O2 mg/m3) (S0O2 mg/m3) (mag/m3})
1 01-Mar-16 13.00 14:00 2225 235.4 12.0
2 01-Mar-16 14:01 15:01 217.9 238.5 12.0
3 01-Mar-16 15.02 16:02 2224 236 5 12.0
4 01-Mar-16 16:03 17-03 217.4 2354 12.0
5 01-Mar-16 18:00 19-:00 216.0 2297 12.0
6 01-Mar-16 19:01 20:01 199.4 212.9 11.0
7 01-Mar-16 20:02 21:02 186.6 200.1 10.0
8 01-Mar-16 21:03 22:03 183.2 193.3 10.0
9 01-Mar-16 22:04 23:04 182.8 191.3 9.9
10 01-02/03/2016 23:05 0:05 180.0 187.1 97
11 02-Mar-16 0:06 1:06 1915 217.1 11.0
12 02-Mar-16 1.07 2.07 194.0 2006 10.0
13 02-Mar-16 2:08 3.08 201.0 202.5 11.0
14 02-Mar-16 3:09 409 2114 212.5 11.0
15 02-Mar-16 410 510 2216 2259 12.0
16 02-Mar-16 5:11 611 224 1 297 1 12.0
17 02-Mar-16 612 712 2972 230.0 12.0
18 02-Mar-16 7:13 8:13 218.8 2225 12.0
19 02-Mar-16 B:14 9:14 219.0 2217 12.0
20 02-Mar-16 10:00 11:00 230.0 2357 12.0
21 02-Mar-16 11:01 12:01 236.3 2375 12.0
22 02-Mar-16 12:02 13:02 238.3 2415 13.0
23 02-Mar-18 13.03 14:03 236.6 243.0 13.0
24 02-Mar-16 14:04 15:04 235.3 2416 13.0
25 02-Mar-16 15.05 16:05 229.1 231.9 12.0
26 02-Mar-16 1710 18:10 2307 2382 12.0
27 02-Mar-16 1811 19:11 2972 2372 12.0
28 02-Mar-16 19:12 20:12 2153 2958 12.0
29 02-Mar-16 20113 21:13 374.0 636.8 230
30 02-Mar-16 21:14 22:14 217.4 263.9 14.0
31 02-Mar-16 22:15 23:15 146.9 152.5 7.9
32 02-03/03/2016 23:16 016 139.8 150.1 7.8
33 03-Mar-16 0:17 117 139.1 148.7 77
34 03-Mar-16 1:18 218 139.7 146.0 76
35 03-Mar-18 2:19 319 1406 151.9 7.9
36 03-Mar-16 3:20 4:20 148.8 155.3 8.0
37 03-Mar-16 4:21 521 158.5 1616 84
38 03-Mar-16 5:22 6:22 161.1 169.9 88
39 03-Mar-16 6:23 7:23 164.2 172.2 8.9
40 03-Mar-16 7:24 824 164.8 165.9 86
41 03-Mar-16 9:30 10:30 169.6 156.8 B2
42 03-Mar-16 10:31 11:31 175.2 205.5 11.0
43 03-Mar-16 11:32 12:32 174.0 177.6 92
44 03-Mar-16 12:33 13:33 2046 2042 11.0
45 03-Mar-16 13:34 14:34 217.0 2175 11.0
6 03-Mar-16 1435 15:35 2104 275 8 12.0
Nofe:

Emission concentrations expresed at reference conditions 273K, 101.3kPa

6 % Oxygen, dry gas

Reference No.: FTBS29312
Visit No.: Unit 9 QAL2 (2016)

Report Issue No.: 3 - Page 27 of 186

October 2016



RWE Generation UK plc., Aberthaw Power Station RPS Consultants
Permit No.:RP3133LD BS EN 14181 QAL2 Report Version 1

4A1.3.2 - Plot 1.2 - Time Series of Standardised CEM versus Standardised SRM data — Sulphur
Dioxide, Low Range (Expressed at reference conditions 273K, 101.3kPa, dry gas, 6% oxygen)

Concentration {mg/m3)

12 3 4567 8 9101213141516 171819 202122 2324 2526 27 28 2930 31 32 3334 35 36 37 38 38 40 41 42 43 44 4545

TestNumber
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4A1.4.2 - Elimination of Outliers — Sulphur Dioxide, Low Range.

* R* = 0.8069

SRM at CEMS Raw (ppm)
(%]

0 50 100 150 200 250 300 350 400 450 500
CEMs Raw (ppm)
SRM Value at Is Result an
Test No Test Test CEMS Raw Value| CEMS Raw Difference Di |PTerence Di-1 o ier - Di-
Start Time End Time . [B]] —_
conditions Di= 28D
hr:min {ppm} {(ppm}
13:00 14:00 53 79.9 4.65 -1.18 Mo
2 14:01 15:01 72.4 77.8 5.41 -0.42 No
3 15:02 16:02 74.3 79.6 532 -0.51 No
4 16:03 17:03 72.2 79.2 7.01 1.18 No
5 18:00 19:00 71.9 759 4.02 -1.81 MNo
6 19:01 20:01 66.T 718 511 -0.72 MNo
7 20:02 21:02 62.2 68.4 6.19 0.36 No
8 21:03 22:03 61.2 65.8 4.67 -1.16 No
9 22:04 23:04 61.0 8652 4.27 -1.56 No
10 23:05 00:05 593 54.8 5.50 -0.33 MNo
11 00:06 01:06 63.0 66.2 3.18 -2.65 No
12 01:07 02:07 64.5 68.0 3.46 -2.37 No
13 02:08 03:08 67.0 69.4 2.40 -3.43 No
14 03:09 04:09 69.8 71.7 1.92 -3.91 No
15 04:10 0510 732 755 2.24 -3.59 MNo
16 05:11 06:11 73.9 76.5 265 -3.18 No
17 06:12 07:12 75.6 77.9 2.32 -3.62 No
18 07:13 08:13 71.9 75.0 3.05 -2.78 No
19 08:14 09:14 71.1 73.1 2.02 -3.81 No
20 10:00 11:00 755 785 3.01 -2.82 MNo
21 11:01 12:01 F7.5 79.8 232 -3.51 No
22 12:02 13:02 78.9 81.1 223 -3.60 No
23 13:03 14:03 78.9 82.1 3.20 -2.63 No
24 14:04 15:04 78.8 82.0 3.15 -2.68 No
25 15:05 16:05 76.8 80.0 3.21 -2.62 MNo
26 17:10 18:10 79.0 82.6 3.54 -2.29 No
27 18:11 19:11 78.6 82.6 3.95 -1.88 No
28 19:12 20:12 73.0 771 4.12 -1.71 No
29 20:13 21:13 1239 219.8 9590 90.07 Yes
30 21:14 22:14 66.T 827 16.02 10.19 MNo
31 22:15 23:15 46.3 49.3 3.06 277 No
32 23:16 00:16 44.3 48.3 4.07 -1.76 No
33 00:17 01:17 44 1 48.0 3.94 -1.89 No
34 01:18 02:18 44 2 48 7 4.43 -1.40 MNo
35 02:19 03:19 44 2 49.3 5.06 -0.77 No
36 03:20 04:20 46.8 50.4 3.57 -2.26 No
37 04:21 05:21 50.9 54.0 3.06 -2.77 No
38 0522 06:22 54.4 58.5 4.09 -1.74 No
39 06:23 07:23 553 589 3.63 -2.21 MNo
40 07:24 08:24 54.4 57.2 283 -3.00 No
41 09:30 10:30 54.4 50.8 -3.63 -9.46 No
42 10:31 11:31 58.3 62.5 4.20 -1.63 No
43 11:32 12:32 57.2 61.5 4.31 -1.52 No
44 12:33 13:33 B65.0 659 0.93 -4.90 MNo
45 13:34 14:34 703 728 2.54 -3.29 No
46 14:35 15:35 70.1 7g5.2 5.068 0.23 No
Average Di 583
Standard Deviation 13.80
Standard Deviation x2 27.59
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RWE Generation UK plc., Aberthaw Power Station
Permit No.:RP3133LD

4A1.5.2 Determination of Method A or Method B - Sulphur Dioxide, Low Range.

SRM
Test Test SREM
Test No Start Time End Time measured SRM 02 Standardised
value (vy)
hr:min (ppm) (%) (mg/m3)
13:00 14:00 799 6.2 2354
14:01 16:01 778 6.6 2364
16:02 16:02 796 6.3 2365
16:03 17:03 792 6.3 2354
16:00 19:00 759 6.5 2297
19:01 20:01 71.8 6.2 2129
20:02 21:02 68 4 6.1 2001
21:03 22:03 65 8 6.1 193.3
22:04 23:04 G5 2 6.1 191.3
23:05 0:05 G4 8 59 187 .1
0:06 1:06 66 2 iT 217 1
1:07 2:07 680 6.2 2006
2:08 3:08 69 4 6.0 2025
3:09 4:09 717 G2 2125
4:10 510 755 6.4 2259
511 6:11 76.5 6.3 227 1
612 712 774 6.2 2300
7:13 8:13 750 6.3 2225
8:14 9:14 731 6.6 2217
10:00 11:00 785 6.5 2357
11:01 12:01 79.8 6.4 2375
12:02 13:02 81.1 6.4 2415
13:03 14:03 821 6.3 2430
14:04 16:04 820 G2 2416
15:05 16:05 80.0 6.0 2319
17:10 18:10 826 59 2382
18:11 19:11 82 6 5.8 2372
19:12 2012 771 6.1 22548
2114 2214 827 7.3 2639
2215 2315 493 6.9 1525
2316 0:16 483 7.0 1501
0:17 1:17 48.0 6.9 148.7
1:18 2:18 487 6.5 146.0
2:19 3:19 493 6.9 151.9
3:20 4:20 504 6.9 1553
4-21 21 5410 6.5 161.6
5:22 h:22 585 6.0 169.9
623 723 589 6.1 172.2
724 824 AT 2 6.0 1659
9:30 10:30 508 6.9 156.8
10:31 11:31 G2 5 7T 2054
11:32 12:32 615 59 177.6
12:33 13:33 659 6.9 2042
13:34 14:34 728 6.4 217 .4
14:35 15:35 762 6.3 2258
Sum 3102 60

Emission Limit Value (ELV) = 440 mg/Mm® Y e 263.93

Maximum Permissable uncertainty = 20 % ™ min 145 95

Maximum Permissable uncertainty (at g8 mg/Mm*

15% of the ELV = 66 mg/Mm®

Is ¥Y'max - Ymin > MPLU at ELWV? Yes ™ rax - ¥min 117.98

Is ¥ min > 15% of ELV? Yes

Derivation of Calibration Function Method A
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4A1.6.2 Table 4.3.2 - Data used to derive calibration function - Sulphur Dioxide, Low Range.

Test Test SRM CEMS . " A
Test No . measured | measured Yi Xi Xi*Yi Xi? b
Start Time End Time -
value (y) signal (x)
hr:min (ppm) (ppm) 1 2 3 4
1 Reference 16/02/2016 0.0 0.0 67.45 63.70 4296.53 A057.87
2 13:00 14:00 79.9 753 12.49 11.59 144.77 134.29
3 14:01 15:01 778 724 10.38 8.72 90.54 76.03
4 15:02 16:02 796 74.3 12.14 10.56 128.22 111.57
5 16:03 17:03 79.2 722 11.80 8.54 100.77 72.92
6 18:00 19:00 759 719 8.47 8.20 69.47 67.22
7 19:01 20:01 718 66.7 4.37 3.00 13.12 9.02
8 20:02 21:02 68.4 62.2 0.92 1.52 -1.40 233
9 21:03 22:03 65.8 61.2 1.62 -2.55 4.14 6.50
10 22:04 23:04 652 61.0 2.2 -2.74 6.08 7.51
11 23:05 0:05 64.8 59.3 -2.69 4.45 11.99 19.81
12 0:06 1:06 66.2 63.0 A.27 0.7 0.91 0.51
13 1:07 2:07 68.0 64.5 0.50 0.79 0.40 0.62
14 2:08 3:08 69.4 67.0 1.93 3.27 6.31 10.72
15 3:09 4:09 7 69.8 4.29 6.12 26.29 37.47
16 4:10 510 755 732 8.04 9.54 76.69 91.08
17 511 6:11 76.5 73.9 9.06 10.15 91.95 103.11
18 612 712 779 756 10.48 11.91 124.72 141.75
19 7:13 8:13 75.0 719 7.51 8.20 61.59 67.28
20 8:14 9:14 734 714 5.68 M 42.10 54.88
21 10:00 11:00 785 755 11.06 11.79 130.33 138.97
22 11:01 12201 79.8 775 12.32 13.75 169.48 189.12
23 12:02 13:02 81.1 78.9 13.68 15.20 208.1 231.06
24 13:03 14:03 82.1 78.9 14.70 15.24 224.08 232.37
25 14:04 15.04 820 788 14.51 15.11 219.17 228.1
26 15:05 16:05 80.0 76.8 12.58 13.12 165.05 172.04
27 17:10 18:10 826 79.0 15.10 15.31 231.26 234.48
28 18:11 19:11 826 786 15.15 14.94 226.33 223.28
29 19:12 20:12 774 73.0 9.68 9.3 90.20 86.75
31 21:14 22:14 827 66.7 15.28 3.01 45.97 9.05
32 22:15 2315 49.3 46.3 -18.12 S17.44 316.00 304.04
33 2318 0:16 48.3 44.3 -19.12 -19.44 371.78 378.06
34 0:17 1:17 48.0 441 -19.42 -19.61 380.91 384.74
35 1:18 2:18 48.7 442 -18.79 -19.48 366.00 379.40
36 2:19 3:19 49.3 442 -18.14 -19.46 353.02 378.60
37 3:20 4:20 50.4 468 -17.09 -16.92 289.26 286.35
38 421 521 54.0 50.9 13.47 12,79 172.26 163.50
39 5:22 6:22 58.5 544 -8.96 9.31 83.43 86.66
40 6:23 7:23 58.9 55.3 8.51 8.39 71.45 70.44
41 724 824 572 54 4 -10.26 9.35 95.92 87.39
42 9:30 10:30 50.8 54.4 -16.66 9.28 154.64 86.18
43 10:31 11:31 62.5 58.3 4.92 -5.38 26.45 28.91
44 11:32 12:32 61.5 57.2 5.95 6.52 38.75 42.46
45 12:33 13:33 65.9 65.0 1.55 1.26 -1.96 1.60
46 13:34 14:34 728 703 5.37 6.58 35.35 43.3
47 14:35 15:35 76.2 70.1 8.73 6.41 55.91 41.06
Sum 3102.60 2930.27 0.00 0.00 9814.20 9580.49 1.02
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4A1.7.2 Determination of Calibration Function - Sulphur Dioxide, Low Range.

Method A
If Ymax-Ymin =15% of the ELV, the following formulae are used:

N N N N
b=% (xi-x)(y where Xx=1/NYxi y=1/N}yi X= 63.70

i=1 i=1 i=1 i=1 y= 67.45

b= 1.024
a=y-bx a=6745-637171.024 a= 2192
The calibration is function y;=a + bxi or yi= 2192 +1.024 " xi
Reference No.: FTBS29312 Report Issue No.: 3 - Page 32 of 186

Visit No.: Unit 9 QAL2 (2016) October 2016



RWE Generation UK plc., Aberthaw Power Station RPS Consultants
Permit No.:RP3133LD BS EN 14181 QAL2 Report Version 1

4A1.8.2 Table A.4.4.2 - Calculation of calibrated CEMS values - Sulphur Dioxide, Low Range

Test No Test Test ICEMS Raw |CEMS Calibrated | CEMS Dry CEMS Standa?clizixesd Value CEMS Calibrated SRM
Start Time End Time Value (x) signal Oxygen Moisture (dry) Standardised Value| Standardised
hr:min (ppm) (ppm) (%) (%) (mg/Nm®) (mg/Nm?) (mg/m3)
1 Reference 16/02/2016 0.0 22 0.0 0.0 6.3 0.0
2 13:00 14:00 753 793 6.3 1.6 2225 2344 2354
3 14:01 15:01 724 76.4 6.5 1.6 217.9 229.8 236.5
4 15:02 16:02 743 783 6.5 1.6 2224 2344 236.5
5 16:03 17:03 722 76.2 6.5 1.6 217.4 2293 2354
6 18:00 19:00 719 75.8 6.5 1.6 216.0 227.9 229.7
7 19:01 20:01 66.7 70.5 6.4 1.6 199.4 210.8 2129
8 20:02 21:02 62.2 65.9 6.5 15 186.6 197.7 200.1
9 21:03 22:03 612 64.8 6.5 14 183.2 1943 193.3
10 22:04 23:04 61.0 64.6 6.5 1.5 182.8 193.9 191.3
1 23:05 00:05 59.3 62.9 6.7 1.6 180.0 191.1 187.1
12 00:06 01:06 63.0 66.7 6.7 1.5 191.5 202.9 2171
13 01:07 02:07 64.5 68.3 6.5 1.5 194.0 205.4 200.6
14 02:08 03:08 67.0 70.8 6.5 15 201.0 2125 202.5
15 03:09 04:09 69.8 737 6.6 1.5 211.4 2232 2125
16 04:10 05:10 732 772 6.6 1.5 2216 233.6 2259
17 05:11 06:11 739 778 6.7 15 2241 236.2 2271
18 06:12 07:12 75.6 79.6 6.5 1.3 227.2 239.4 230.0
19 07:13 08:13 719 75.9 6.7 1.3 218.8 230.8 2225
20 08:14 09:14 71 75.0 6.9 1.3 219.0 2311 221.7
21 10:00 11:00 75.5 79.5 6.8 1.3 230.0 2423 2357
22 11:01 12:01 775 815 6.8 1.2 236.3 248.8 2375
23 12:02 13:02 789 83.0 6.6 12 238.3 250.8 2415
24 13:03 14:03 78.9 83.1 6.5 14 236.6 248.9 243.0
25 14:04 15:04 78.8 82.9 6.4 14 2353 2475 2416
26 15:05 16:05 76.8 80.9 6.4 14 229.1 2412 2319
27 17:10 18:10 79.0 83.1 6.1 1.5 230.7 2428 238.2
28 18:11 19:11 78.6 82.8 59 15 227.2 2391 237.2
29 19:12 20:12 73.0 77.0 6.2 1.5 2153 227.0 2258
31 21:14 22:14 66.7 70.5 6.6 14 217.4 2128 263.9
32 22:15 23:15 46.3 49.6 7.4 3.3 146.9 161.6 152.5
33 23:16 00:16 443 475 7.3 1.2 139.8 150.9 150.1
34 00:17 01:17 441 47.4 7.3 1.2 139.1 149.6 148.7
35 01:18 02:18 442 475 72 12 139.7 149.8 146.0
36 02:19 03:19 44.2 475 7.3 1.2 140.6 150.1 151.9
37 03:20 04:20 46.8 50.1 7.3 1.2 148.8 159.2 155.3
38 04:21 05:21 50.9 543 7.3 1.2 158.5 172.8 161.6
39 05:22 06:22 54.4 57.9 741 1.3 161.1 180.3 169.9
40 06:23 07:23 55.3 58.9 6.3 14 164.2 174.3 172.2
41 07:24 08:24 54.4 57.9 6.4 1.3 164.8 171.9 165.9
42 09:30 10:30 54.4 57.9 6.7 14 169.6 175.7 156.8
43 10:31 11:31 58.3 61.9 71 13 175.2 193.0 205.5
44 11:32 12:32 57.2 60.8 6.6 1.2 174.0 182.5 177.6
45 12:33 13:33 65.0 68.7 6.7 14 204.6 209.2 204.2
46 13:34 14:34 70.3 742 72 12 217.0 233.7 217.5
47 14:35 15:35 701 74.0 6.9 14 210.4 2285 2258
Sum 8867.62
Emission Limit Value (ELV) = 440 mg/Nm®
Reference Oxygen 6 %
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4A1.9.2 Plot 2.2 CEM versus SRM Parallel Test Data at CEM measurement conditions —Sulphur
dioxide, wet gas
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4A1.10.2 Table 4.5.2 — Data used for the Variability Test — Sulphur Dioxide, Low Range.

CEMS Calibrated SRM . . Squared
Test No TesF Tes.t Standardised Standardised Difference Difference Difference
Start Time End Time D1 D1-D
value value D1-D
hr:min mg/m3 mg/m3
2 13:00 14:00 234.4 2354 0.92 3.75 14.06
3 14:01 15:01 229.8 236.5 6.71 9.54 91.08
4 15:02 16:02 234.4 236.5 2.08 4.91 24.12
5 16:03 17:03 229.3 2354 6.08 8.91 79.36
6 18:00 19:00 227.9 229.7 1.84 4.67 21.77
7 19:01 20:01 210.8 212.9 2.09 4.92 24.20
8 20:02 21:02 197.7 200.1 2.34 5.17 26.71
9 21:03 22:03 194.3 193.3 -0.98 1.85 3.43
10 22:04 23:04 193.9 191.3 -2.61 0.22 0.05
11 23:05 00:05 191.1 187.1 -4.01 -1.18 1.40
12 00:06 01:06 202.9 2171 14.23 17.06 290.97
13 01:07 02:07 205.4 200.6 -4.76 -1.93 3.71
14 02:08 03:08 212.5 202.5 -10.01 -7.18 51.56
15 03:09 04:09 223.2 212.5 -10.66 -7.83 61.36
16 04:10 05:10 233.6 225.9 -7.75 -4.92 24.22
17 05:11 06:11 236.2 2271 -9.11 -6.28 39.49
18 06:12 07:12 239.4 230.0 -9.35 -6.52 42.57
19 07:13 08:13 230.8 222.5 -8.30 -5.47 29.95
20 08:14 09:14 231.1 221.7 -9.39 -6.57 43.10
21 10:00 11:00 242.3 235.7 -6.63 -3.80 14.46
22 11:01 12:01 248.8 237.5 -11.26 -8.43 71.02
23 12:02 13:02 250.8 241.5 -9.32 -6.49 42.11
24 13:03 14:.03 248.9 243.0 -5.97 -3.15 9.90
25 14:04 15:04 247.5 241.6 -5.98 -3.15 9.92
26 15:05 16:05 241.2 231.9 -9.27 -6.44 41.45
27 17:10 18:10 242.8 238.2 -4.54 -1.71 2.91
28 18:11 19:11 239.1 237.2 -1.90 0.93 0.86
29 19:12 20:12 227.0 225.8 -1.17 1.66 2.76
31 21:14 22:14 212.8 263.9 51.09 53.92 2907.12
32 22:15 23:15 161.6 152.5 -9.12 -6.29 39.58
33 23:16 00:16 150.9 150.1 -0.79 2.04 4.15
34 00:17 01:17 149.6 148.7 -0.84 1.99 3.97
35 01:18 02:18 149.8 146.0 -3.87 -1.04 1.08
36 02:19 03:19 150.1 151.9 1.84 4.67 21.83
37 03:20 04:20 159.2 155.3 -3.96 -1.13 1.28
38 04:21 05:21 172.8 161.6 -11.26 -8.44 71.16
39 05:22 06:22 180.3 169.9 -10.40 -7.57 57.31
40 06:23 07:23 174.3 172.2 -2.09 0.74 0.54
41 07:24 08:24 171.9 165.9 -5.95 -3.12 9.74
42 09:30 10:30 175.7 156.8 -18.88 -16.05 257.62
43 10:31 11:31 193.0 205.5 12.45 15.28 233.33
44 11:32 12:32 182.5 177.6 -4.99 -2.16 4.67
45 12:33 13:33 209.2 204.2 -4.98 -2.16 4.65
46 13:34 14:34 233.7 217.5 -16.18 -13.35 178.13
47 14:35 15:35 228.5 225.8 -2.70 0.13 0.02
45 Tests Mean -2.83
Sum 4864.67
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4A1.11.2 - Variability Test Calculation — Sulphur Dioxide, Low Range.

SD= Root(1-Number).Integral(D1-D)? 10.51 mg/m3(s,d),6%02
The uncertainty laid down by the authorities is 20% ELV as a 95%

confidence interval. O, is therefore calculated as:-

Oy= 0.2*440 mg/m3 (s,d,6%02)/1.96 44.90 mg/m3(s,d),6%02
For 45 tests, kv = 0.9885
Therefore variability= 10.51 <= 44.9 * 0.9885

or 10.51 <= 44.38

Which is TRUE therefore the CEMS passes the test

4A1.12.2 Plot 3.2 —Standardised CEM data versus standardised SRM - Sulphur dioxide, Low
Range — Reference conditions 273K, 101.3kPa 6% oxygen, dry gas.
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4A1.1.3 Table 4.1.3— Raw monitoring Data — Sulphur Dioxide, High Range

Start Time | End Time | Value (wet) (dry) Moisture \;i:f) (dry) Moisture conditions

hr:min {ppm} (%0) (%) {ppm) (%) (%) (ppm}
1 01-Mar-16 13:00 14:00 75.29 6.27 1.57 79.94 6.15 1.95 79.9
2 01-Mar-16 14:01 15:01 72.43 6.52 1.67 77.83 6.61 1.93 778
3 01-Mar-16 15:02 16:02 74.25 6.46 1.657 79.59 6.29 1.94 79.6
4 01-Mar-16 16:03 17:03 T72.26 6.53 1.60 79.25 6.28 1.97 79.2
5 01-Mar-16 18:00 19:00 71.90 6.50 1.61 75.92 6.53 210 75.8
6 01-Mar-16 19:01 20:01 66.70 6.43 1.59 71.82 6.24 2.04 71.8
T 01-Mar-16 20:02 21:02 62.16 6.50 1.49 68.37 6.07 1.93 68.4
8 01-Mar-16 21:03 22:03 61.11 6.50 1.36 65.83 6.14 1.76 65.8
9 01-Mar-16 22:04 23:04 60.95 6.49 1.51 6523 6.10 1.94 65.2
10 01-02/03/2016 23:05 0:05 59.16 6.67 1.56 64.75 5.86 1.99 64.8
11 02-Mar-16 0:06 1:06 58.88 6.68 1.561 6617 7687 1.93 66.2
12 02-Mar-16 1:07 2:07 63.55 6.54 1.50 67.95 6.19 1.96 68.0
13 02-Mar-16 2:08 3:08 66.06 6.50 1.52 69.37 6.03 1.96 69.4
14 02-Mar-16 3:09 4:08 69.73 6.62 1.50 71.74 6.25 1.93 7.7
15 02-Mar-16 4:10 510 7121 6.61 1.562 75.48 6.38 2.00 75.5
16 02-Mar-16 511 6:11 71.95 6.65 1.565 76.50 6.29 1.83 768.5
17 02-Mar-16 6:12 712 77.36 6.55 1.30 77.92 6.22 1.74 778
18 02-Mar-16 713 8:13 73.92 6.73 1.29 74.96 6.31 1.71 75.0
19 02-Mar-16 8:14 9:14 69.47 6.90 1.29 73.13 6.61 1.72 731
20 02-Mar-16 10:00 11:00 T76.06 6.75 1.25 78.50 6.47 1.72 78.5
21 02-Mar-16 11:01 12:01 76.88 677 1.23 T9.77 6.36 1.69 798
22 02-Mar-16 12:02 13:02 78.60 6.63 1.21 81.13 6.35 1.69 81.1
23 02-Mar-16 13:03 14:03 78.95 6.49 1.42 82.15 6.26 1.68 82.1
24 02-Mar-16 14:04 15:04 80.18 6.43 1.42 81.96 6.21 1.67 82.0
25 02-Mar-16 15:05 16:05 76.82 6.42 1.43 80.03 5.96 1.70 80.0
26 02-Mar-16 1710 18:10 7422 6.10 1.49 82 55 5.88 1.79 826
27 02-Mar-16 18:11 19:11 77.05 5.94 1.49 82.60 5.81 1.77 826
28 02-Mar-16 19:12 20012 76.94 6.25 1.47 7713 6.10 1.75 771
29 02-Mar-16 20:13 21:13 289.77 6.59 1.44 219.81 5.83 2.46 219.8
30 02-Mar-16 21:14 22:14 59.98 7.40 325 8273 7.32 1.72 827
3 02-Mar-16 22:15 23115 48.26 7.33 1.22 4933 692 1.51 493
32 02-03/03/2016 2316 0:16 45.66 7.25 1.24 48.33 6.98 1.52 48.3
33 03-Mar-16 0:17 1:17 43.76 7.23 1.25 48.03 5.94 1.52 48.0
34 03-Mar-16 1:18 2:18 47.31 7.25 1.25 48.66 6.49 1.50 48.7
35 03-Mar-16 219 319 4322 7.33 124 4931 6.88 1.561 493
36 03-Mar-16 320 420 42 96 7.35 123 50.35 6.88 1.561 50.4
ar 03-Mar-16 4:21 5:21 53.65 7.05 1.28 53.08 6.45 1.57 54.0
38 03-Mar-16 5:22 6:22 5541 633 1.36 58.49 6.01 1.62 585
39 03-Mar-16 6:23 7:23 53.94 637 1.34 58.93 6.08 1.68 58.8
40 03-Mar-16 724 8:24 54.35 65.66 1.39 57.19 5.99 1.60 57.2
41 03-Mar-16 9:30 10:30 55.01 7.06 1.29 50.79 6.93 1.33 50.8
42 03-Mar-16 10:31 11:31 50.98 6.55 1.23 6253 T.72 1.68 625
43 03-Mar-16 1132 12:32 60.07 6.70 1.45 61.50 590 1.70 61.5
44 03-Mar-16 12:33 13:33 58.47 7.21 1.24 6590 6.93 1.61 65.9
45 03-Mar-16 13:34 14:34 66.35 692 1.38 72.82 6.41 1.85 728
46 03-Mar-16 14:35 15:35 69.17 6.51 1.43 76.17 6.30 1.68 76.2

Note:
Emission concentrations expresed at reference conditions 273K, 101.3kPa
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4A1.2.3 Table 4.2.3 -Standardised monitoring Data — Sulphur Dioxide, High Range

Test No Date s et | cems standardised | SRM Standardised Uniﬁ:m
hr-min (SO2 mg/m3) (SO2 mg/m3) (magim3)
1 01-Mar-18 13:00 14:00 2225 2354 12.0
2 01-Mar-18 14:01 15:01 2179 236.5 12.0
3 01-Mar-16 15:02 16:02 222.4 2365 12.0
4 01-Mar-16 16:03 17:03 2175 2354 12.0
5 01-Mar-16 18:00 19:00 216.0 2297 12.0
6 01-Mar-16 19:01 20:01 199.4 212.9 11.0
7 01-Mar-16 20:02 21:02 186.5 2001 10.0
8 01-Mar-16 21:03 22:03 183.1 193.3 10.0
9 01-Mar-16 22:04 23:04 182.8 191.3 9.9
10 01-02/03/2016 23:05 0:05 179.7 187.1 9.7
11 02-Mar-16 0:06 1:06 179.0 2171 11.0
12 02-Mar-168 1:07 2:07 191.2 2008 10.0
13 02-Mar-168 2:08 3:08 198.3 2025 11.0
14 02-Mar-16 3:09 4:09 2111 2125 11.0
15 02-Mar-16 4:10 510 2155 2259 12.0
16 02-Mar-16 5211 6:11 2184 2271 12.0
17 02-Mar-16 6:12 712 2325 2300 12.0
18 02-Mar-16 7:13 8:13 2249 2225 12.0
19 02-Mar-16 8:14 9:14 2139 221.7 12.0
20 02-Mar-16 10:00 11:00 231.8 2357 12.0
21 02-Mar-16 11:01 12:01 2345 2375 12.0
22 02-Mar-16 12:02 13:02 2374 2415 13.0
23 02-Mar-16 13:03 14:03 2366 2430 13.0
24 02-Mar-168 14:04 15:04 239.4 2418 13.0
25 02-Mar-168 15:05 16:05 2291 2319 12.0
26 02-Mar-16 1710 18:10 216.7 2382 12.0
27 02-Mar-16 18:11 19:11 2226 2372 12.0
28 02-Mar-16 19:12 20:12 2268 2258 12.0
29 02-Mar-16 20:13 21:13 8745 636.8 330
30 02-Mar-16 21:14 22:14 195.5 263.9 14.0
31 02-Mar-16 22:15 23:15 153.3 152.5 7.9
32 02-03/03/2016 23:16 0:16 144.2 1501 7.8
33 03-Mar-16 0:17 1:17 138.0 148.7 7.7
34 03-Mar-16 1:18 2:18 149.4 146.0 7.6
35 03-Mar-16 2:19 3:19 137.3 151.9 7.9
36 03-Mar-16 3:20 4:20 136.6 155.3 8.0
37 03-Mar-16 4:21 5:21 1671 161.6 8.4
38 03-Mar-16 5:22 6:22 164.1 169.9 8.8
39 03-Mar-16 6:23 7:23 160.2 172.2 8.9
40 03-Mar-16 7:24 8:24 164.8 165.9 8.6
41 03-Mar-16 9:30 10:30 171.4 156.8 8.2
42 03-Mar-16 10:31 11:31 163.1 2055 11.0
43 03-Mar-168 11:32 12:32 182.8 177.6 9.2
44 03-Mar-168 12:33 13:33 184.2 2042 11.0
45 03-Mar-168 13:34 14:34 204.9 21758 11.0
46 03-Mar-16 14:35 15:35 2075 2258 12.0
Note:
Emission concentrations expresed at reference conditions 273K, 101.3kPa 6 % Oxygen, dry gas
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4A1.3.3 - Plot 1.3 - Time Series of Standardised CEM versus Standardised SRM data — Sulphur
Dioxide, High Range (Expressed at reference conditions 273K, 101.3kPa, dry gas, 6% oxygen)

Concentration {mg/m3)

12 3 4567 8 9101213141516 171819 202122 2324 2526 27 28 2930 31 32 3334 35 36 37 38 38 40 41 42 43 44 4545
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4A1.4.3 - Elimination of Outliers — Sulphur Dioxide, High Range.
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CEMs Raw (ppm)

SRM Value at Is Result an
Test No Test Test CEMS Raw Value| CEMS Raw Difference Di |PTerence Di-l o ier - Di-
Start Time End Time . D —..
conditions Di= 25D
hr:min (pprm) (ppm)

1 13:00 14:00 75.3 79.9 4.65 1.82 MNo
2 14:01 15:01 72.4 778 540 257 No
3 15:02 16:02 74.2 79.6 5.34 2.51 MNo
4 16:03 17:03 72.3 79.2 6.99 4.16 MNo
5 18:00 18:00 71.9 75.9 4.02 1.20 MNo
5] 19:01 20:01 86.7 71.8 512 2.29 No
7 20:02 21:02 622 68.4 6.21 3.38 MNo
8 21:03 22:03 61.1 £65.8 4.71 1.89 No
9 22:04 23:04 61.0 652 427 1.45 No
10 23:05 00:05 59.2 54.8 5.59 2.76 MNo
11 00:06 01:06 58.9 66.2 729 4.47 No
12 01:07 02:07 63.6 68.0 4.40 1.57 MNo
13 02:08 03:08 66.1 59.4 3.31 0.48 No
14 03:09 04:09 69.7 71.7 2.01 -0.82 MNo
15 04:10 0510 71.2 75.58 4.27 1.44 No
16 05:11 06:11 720 765 4.55 1.72 MNo
17 06:12 07:12 77.4 7.9 0.56 -2.27 No
18 07:13 08:13 739 750 1.03 -1.79 No
19 08:14 09:14 69.5 731 3.66 0.84 MNo
20 10:00 11:00 76.1 78.5 2.44 -0.39 MNo
21 11:01 12:01 76.9 79.8 2.89 0.06 MNo
22 12:02 13:02 78.6 81.1 2.53 -0.30 No
23 13:03 14:03 789 821 3.20 0.37 MNo
24 14:04 15:04 80.2 82.0 1.77 -1.068 No
25 15:05 16:05 76.8 80.0 3.21 0.38 No
26 17:10 18:10 74.2 8286 8.33 5.50 No
27 18:11 19:11 771 826 554 272 No
28 19:12 2012 76.9 77 0.20 -2.63 MNo
29 20:13 21:13 289.8 219.8 -69.96 -72.78 Yes
30 21:14 22:14 60.0 82.7 22.75 19.93 MNo
31 22:15 2315 48.3 49.3 1.06 -1.77 No
32 23:16 00:16 457 483 267 -0.16 MNo
33 00:17 01:17 43.8 48.0 4.27 1.45 No
34 01:18 02:18 47.3 487 1.35 -1.47 No
35 02:19 03:19 43.2 49.3 6.09 3.26 MNo
36 03:20 04:20 43.0 50.4 7.39 4657 No
37 04:21 05:21 53.7 54.0 0.32 -2.50 MNo
38 0522 06:22 55.4 58.5 3.07 0.25 No
39 06:23 07-23 539 589 5.00 217 No
40 0724 08:24 54.3 57.2 2.84 0.01 No
41 09:30 10:30 550 50.8 -4.22 -7.04 No
42 10:31 11:31 51.0 62.5 11.85 8.72 No
43 11:32 12:32 60.1 61.5 1.43 -1.40 No
44 12:33 13:33 58.5 65.9 7.43 4.60 MNo
45 13:34 14:34 66.4 72.8 6.47 3.64 No
46 14:35 15:35 59.2 76.2 7.00 4.18 MNo

Average Di 2.83

Standard Deviation 11.62

Standard Deviation x2 23.23
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4A1.5.3 Determination of Method A or Method B - Sulphur Dioxide, High Range.

SREM
Test Test SRM
Test No Start Time End Time measured SRM 02 Standardised
value (y)
hr-min (ppm) (%) (mg/m3)
1 13:00 14:00 79.9 5.2 2354
2 14:01 15:01 778 G_G 2365
3 15:02 16:02 79.6 6.3 2365
4 16:03 17:03 79.2 6.3 2354
g 15:00 19:00 759 6.5 2297
G 19:01 20:01 71.8 5.2 2129
7 20:02 21:02 63 4 6.1 2001
g 21:03 22:03 G5 8 6.1 193.3
9 22:04 23:04 G5 2 6.1 191.3
10 23:05 0:05 64 8 5.9 187.1
11 0:06 1:06 GG 2 77 2171
12 1:07 2:07 630 6.2 2006
13 2:08 3:08 69 4 6.0 2025
14 3:09 4:09 717 5.2 2125
15 4110 510 755 6.4 2259
16 511 611 765 5.3 227 1
17 612 712 779 6.2 230.0
18 713 g8:13 750 6.3 2225
19 8:14 9:14 731 G_G 2217
20 10:00 11:00 785 6.5 2357
21 11:01 12:01 79.8 6.4 2375
22 12:02 13:02 811 6.4 2415
23 13:03 14:03 821 5.3 2430
24 14:04 15:04 820 5.2 2416
25 15:05 16:05 a0.0 6.0 2319
26 17:10 18:10 82 6 59 2382
27 15:11 19:11 826 5.8 2372
28 19:12 20:12 771 6.1 2258
30 21:14 22:14 827 7.3 2639
31 2215 23:15 49 3 5.9 1625
32 23:16 0:16 48 3 7.0 1501
33 0:17 1:17 480 6.9 1487
34 1:18 2:18 487 6.5 146.0
35 2:19 3:19 49 3 6.9 1519
36 3:20 4:20) a0 4 5.9 1653
37 4-21 5:21 540 6.5 161.6
38 522 622 585 6.0 1699
39 623 723 539 6.1 1722
40 724 g:24 5T 2 6.0 1659
41 9:30 10:30 508 5.9 16568
42 10:31 11:31 625 77 2065
43 11:32 12:32 61.5 59 1776
44 12:33 13:33 659 5.9 2042
45 13:34 14:34 728 6.4 217 .5
Ll 14:35 16:35 762 6.3 2258
Sum 3102 .60
Emission Limit Value (ELV) = 440 mg/Mm® Y 263.93
Maximum Permissable uncertainty = 20 %% ™ min 14595
Maximum Permissable uncertainty (al [i15] mg/Nm®
15% of the ELV = 66 mg/MNm*
s ¥max - ¥Ymin = MPL at ELWV? Yes ™ max - ¥min 117.98
Is ¥Y'min = 15% of ELV? Yes
Derivation of Calibration Function Method A
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4A1.6.3 Table 4.3.3 - Data used to derive calibration function - Sulphur Dioxide, High Range.

Test Test SRM CEMS . : A
Test No : ) measured | measured Yi Xi Xi*Yi Xi? b
Start Time End Time
value (y) signal (x)
hr:min (ppm) (ppm) 1 2 3 4
1 Reference 16/02/2016 0.0 0.0 67.45 63.10 4256.01 3981.70
2 13:00 14:00 79.9 75.3 12.49 12.19 152.33 148.69
3 14:01 15:01 778 724 10.38 9.33 96.91 87.12
4 15:02 16:02 796 742 12.14 11.14 135.29 124.21
5 16:03 17:03 792 723 11.80 9.16 108.10 83.93
6 18:00 19:00 75.9 71.9 8.47 8.80 74.54 71.39
7 19:01 20:1 71.8 B6.7 4.37 3.60 15.1 12.93
8 20:02 21:02 68.4 B§2.2 0.92 0.94 0.87 0.89
9 21:03 22:03 65.8 61.1 -1.62 -1.99 3.3 3.96
10 22:04 23:04 652 61.0 2.2 2.15 4.76 4.61
1 23:05 0:05 64.8 59.2 -2.69 3.94 10.61 15.50
12 0:06 1:06 66.2 589 -1.27 4.22 5.38 17.82
13 1:07 2:07 688.0 636 0.50 0.45 0.23 021
14 2:08 3:.08 £69.4 B6.1 1.93 2.96 5.71 8.78
15 3.09 4:09 7.7 69.7 4.29 6.63 28.48 43.99
16 410 510 75.5 7.2 8.04 8.1 65.19 65.80
17 511 611 76.5 72.0 9.06 8.85 80.17 78.39
18 612 712 779 774 10.48 14.26 149.42 203.46
19 713 8:13 750 739 i.5 10.82 §1.26 117.11
20 8:14 9:14 7341 £69.5 5.68 6.36 36.17 40.51
21 10:00 11:00 785 76.1 11.06 12.96 143.32 168.05
22 11:01 12201 79.8 76.9 12.32 13.78 169.83 189.89
23 12:02 13:02 81.1 78.6 13.68 15.50 21217 240.38
24 13:03 14:03 82.1 78.9 14.70 15.85 232.93 251.08
25 14:04 15:04 820 80.2 14.51 17.08 247.85 291.86
26 15:05 16:05 80.0 76.8 12.58 13.72 172.63 188.22
27 17:10 18:10 826 742 15.10 11.12 167.95 123.67
28 18:11 19:11 826 771 15.15 13.95 211.34 194.67
29 19:12 2012 71 76.9 9.68 13.84 133.99 191.42
H 21:14 22:14 82.7 60.0 15.28 312 411 9.75
32 22:15 2315 49.3 48.3 -18.12 -14.84 268.87 220.12
33 2318 0:16 483 457 -19.12 S17.44 333.46 304.13
34 0:17 1:17 48.0 438 -19.42 -19.34 375.67 374.22
35 1:18 2:18 48.7 473 -18.79 -15.79 296.78 249.46
36 2:19 3:19 493 432 -18.14 -19.88 360.71 395.29
37 3:20 4:20 50.4 43.0 -17.09 -20.14 344.25 405.58
38 4:21 521 54.0 53.7 13.47 9.45 127.27 89.25
39 522 622 58.5 55.4 $.96 1.69 68.92 59.13
40 6:23 723 589 539 -$.51 917 78.03 84.00
41 7:24 8:24 57.2 54.3 -10.26 8.75 §9.81 76.62
42 9:30 10:30 50.8 55.0 -16.66 5.09 134.82 65.50
43 10:31 11:31 B62.5 51.0 4.92 1212 59.63 146.95
44 11:32 12:32 615 601 -5.95 -3.03 18.00 9.16
45 12:33 13:33 B65.9 58.5 -1.55 4.63 7.16 211
46 13:34 14:34 728 66.4 5.37 3.25 17.47 10.58
47 14:35 15:35 76.2 £69.2 8.73 6.07 52.96 36.84
Sum 3102.60 2902.63 0.00 0.00 9586.74 9514.24 1.01
Reference No.: FTBS29312 Report Issue No.: 3 - Page 42 of 186

Visit No.: Unit 9 QAL2 (2016) October 2016



RWE Generation UK plc., Aberthaw Power Station RPS Consultants
Permit No.:RP3133LD BS EN 14181 QAL2 Report Version 1

4A1.7.3 Determination of Calibration Function - Sulphur Dioxide, High Range.

Method A
If Ymax-Ymin =15% of the ELV, the following formulae are used:

N N N N
b=} (xi-x)(y where X=1/NYxi y=1/N}yi x= 63.10

i=1 =1 i=1 i=1 y= 6745

b= 1.008
a=y-bx a=6745-631171.007 a= 3.866
The calibration is function y;=a + bxi or yi= 3.866 + 1.008 " xi
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A1.8.3 Table A.4.4.3 - Calculation of calibrated CEMS values - Sulphur Dioxide, High Range.

Test No Test Test CEMS Raw |CEMS Calibrated | CEMS Dry CEMS Stan da?dEig(lesd Value CEMS Calibrated SRM
Start Time End Time Value (x) signal Oxygen Moisture (dv) Standardised Value | Standardised
hr:min (ppm) (ppm) (%) (%) (mg/Nm®) (mg/Nm®) (mg/m3)
1 Reference 16/02/2016 0.0 3.9 0.0 0.0 11.0 0.0
2 13:00 14:00 75.3 79.7 6.3 1.9 2225 236.6 2354
3 14:01 15:01 724 76.9 6.5 1.9 217.9 232.0 236.5
4 15:02 16:02 742 78.7 6.5 1.9 2224 236.5 236.5
5 16:03 17:03 723 76.7 6.5 20 2175 2317 2354
6 18:00 19:00 71.9 76.3 6.5 2.1 216.0 230.4 229.7
7 19:01 20:01 66.7 711 6.4 2.0 199.4 2135 212.9
8 20:02 21:02 62.2 66.5 6.5 1.9 186.5 200.5 200.1
9 21:03 22:03 61.1 65.4 6.5 1.8 183.1 196.9 193.3
10 22:04 23:04 61.0 65.3 6.5 1.9 182.8 196.7 191.3
1 23:05 00:05 59.2 63.5 6.7 20 179.7 193.7 187.1
12 00:06 01:06 58.9 63.2 6.7 1.9 179.0 193.0 21741
13 01:07 02:07 63.6 67.9 6.5 20 191.2 205.3 200.6
14 02:08 03:08 66.1 70.4 6.5 20 198.3 2124 202.5
15 03:09 04:09 69.7 741 6.6 1.9 2111 2254 2125
16 04:10 05:10 71.2 756 6.6 20 2155 229.9 2259
17 05:11 06:11 72.0 76.4 6.7 1.8 218.4 2324 2271
18 06:12 07:12 774 81.8 6.5 1.7 2325 247.0 230.0
19 07:13 08:13 739 78.4 6.7 17 2249 239.4 2225
20 08:14 09:14 69.5 739 6.9 1.7 213.9 228.5 2217
21 10:00 11:00 76.1 80.5 6.8 1.7 231.8 246.5 235.7
22 11:01 12:01 76.9 81.3 6.8 17 2345 249.3 2375
23 12:02 13:02 78.6 83.1 6.6 17 2374 252.2 2415
24 13:03 14:03 78.9 83.4 6.5 1.7 236.6 250.7 243.0
25 14:04 15:04 80.2 84.7 6.4 1.7 239.4 253.4 2416
26 15:05 16:05 76.8 81.3 6.4 1.7 229.1 243.0 231.9
27 17:10 18:10 74.2 787 6.1 1.8 216.7 230.4 238.2
28 18:11 19:11 771 81.5 5.9 1.8 2226 236.2 237.2
29 19:12 20:12 76.9 814 6.2 1.7 226.8 240.6 225.8
31 21:14 22:14 60.0 64.3 74 1.7 195.5 206.3 263.9
32 22:15 23:15 483 525 7.3 15 153.3 167.2 152.5
33 23:16 00:16 457 49.9 7.3 15 144.2 158.0 150.1
34 00:17 01:17 43.8 48.0 7.2 15 138.0 151.7 148.7
35 01:18 02:18 47.3 515 7.3 1.5 149.4 163.2 146.0
36 02:19 03:19 43.2 474 73 15 137.3 151.1 151.9
37 03:20 04:20 43.0 472 7.3 15 136.6 150.4 155.3
38 04:21 05:21 53.7 57.9 741 16 167.1 180.9 161.6
39 05:22 06:22 55.4 59.7 6.3 1.6 164.1 177.2 169.9
40 06:23 07:23 53.9 58.2 6.4 1.7 160.2 173.5 172.2
41 07:24 08:24 54.3 58.6 6.7 1.6 164.8 178.2 165.9
42 09:30 10:30 55.0 59.3 741 13 171.4 184.9 156.8
43 10:31 11:31 51.0 55.2 6.6 17 153.1 166.7 205.5
44 11:32 12:32 60.1 64.4 6.7 17 182.8 196.5 177.6
45 12:33 13:33 58.5 62.8 7.2 1.6 184.2 198.5 204.2
46 13:34 14:34 66.4 70.7 6.9 1.6 204.9 219.0 2175
47 14:35 15:35 69.2 736 6.5 17 207.5 221.3 225.8
sum 8802.28
Emission Limit Value (ELV) = 440 mg/Nm®
Reference Oxygen 6 %
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4A1.9.3 Plot 2.3 CEM versus SRM Parallel Test Data at CEM measurement conditions —Sulphur
dioxide, wet gas.
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4A1.10.3 Table 4.5.3 — Data used for the Variability Test — Sulphur Dioxide, High Range.

Test Test CEMS Callprated SRM. Difference |Difference D1 Squared
Test No ) . Standardised Standardised Difference
Start Time End Time D1 -D
value value D1-D
hr:min mg/m3 mg/m3
2 13:00 14:00 236.6 2354 -1.22 2.16 4.68
3 14:01 15:01 232.0 236.5 4.44 7.82 61.22
4 15:02 16:02 236.5 236.5 -0.03 3.36 11.27
5 16:03 17:03 231.7 2354 3.77 7.15 51.18
6 18:00 19:00 230.4 229.7 -0.70 2.69 7.23
7 19:01 20:01 213.5 212.9 -0.53 2.86 8.15
8 20:02 21:02 200.5 200.1 -0.40 2.99 8.92
9 21:03 22:03 196.9 193.3 -3.60 -0.22 0.05
10 22:04 23:04 196.7 191.3 -5.40 -2.01 4.04
11 23:05 00:05 193.7 187.1 -6.66 -3.27 10.71
12 00:06 01:06 193.0 2171 24.12 27.50 756.46
13 01:07 02:07 205.3 200.6 -4.66 -1.27 1.62
14 02:08 03:08 212.4 202.5 -9.86 -6.47 41.92
15 03:09 04:09 225.4 212.5 -12.90 -9.51 90.41
16 04:10 05:10 229.9 225.9 -4.00 -0.62 0.38
17 05:11 06:11 232.4 2271 -5.30 -1.91 3.65
18 06:12 07:12 247.0 230.0 -16.99 -13.60 184.90
19 07:13 08:13 239.4 222.5 -16.94 -13.55 183.73
20 08:14 09:14 228.5 221.7 -6.77 -3.38 11.42
21 10:00 11:00 246.5 235.7 -10.80 -7.41 54.90
22 11:01 12:01 249.3 237.5 -11.80 -8.41 70.79
23 12:02 13:02 252.2 241.5 -10.69 -7.30 53.29
24 13:03 14:.03 250.7 243.0 -7.71 -4.32 18.67
25 14:04 15:04 253.4 241.6 -11.82 -8.43 71.08
26 15:05 16:05 243.0 231.9 -11.10 -7.71 59.49
27 17:10 18:10 230.4 238.2 7.84 11.23 126.12
28 18:11 19:11 236.2 237.2 1.04 4.43 19.64
29 19:12 20:12 240.6 225.8 -14.83 -11.44 130.89
31 21:14 22:14 206.3 263.9 57.65 61.03 3725.16
32 22:15 23:15 167.2 152.5 -14.73 -11.34 128.54
33 23:16 00:16 158.0 150.1 -7.86 -4.47 19.97
34 00:17 01:17 151.7 148.7 -2.94 0.44 0.20
35 01:18 02:18 163.2 146.0 -17.26 -13.87 192.40
36 02:19 03:19 151.1 151.9 0.88 4.27 18.22
37 03:20 04:20 150.4 155.3 4.89 8.28 68.54
38 04:21 05:21 180.9 161.6 -19.33 -15.94 254.13
39 05:22 06:22 177.2 169.9 -7.34 -3.95 15.60
40 06:23 07:23 173.5 172.2 -1.28 2.1 4.46
41 07:24 08:24 178.2 165.9 -12.27 -8.88 78.94
42 09:30 10:30 184.9 156.8 -28.03 -24.65 607.40
43 10:31 11:31 166.7 205.5 38.81 42.20 1780.63
44 11:32 12:32 196.5 177.6 -18.90 -15.51 240.52
45 12:33 13:33 198.5 204.2 5.71 9.09 82.70
46 13:34 14:34 219.0 217.5 -1.49 1.90 3.59
47 14:35 15:35 221.3 225.8 4.54 7.93 62.89
45 Tests Mean -3.39
Sum 9330.68
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4A1.11.3 - Variability Test Calculation — Sulphur Dioxide, High Range.

SD= Root(1—Number).lntegraI(D1-D)2 14.56 mg/m3(s,d),6%02
The uncertainty laid down by the authorities is 20% ELV as a 95%

confidence interval. O, is therefore calculated as:-

Op= 0.2*440 mg/m3 (s,d,6%02)/1.96 44.90 mg/m3(s,d),6%02
For 45 tests, kv = 0.9885
Therefore variability= 14.56 <= 44.9 * 0.9885

or 14.56 <= 44.38

Which is TRUE therefore the CEMS passes the test

4A1.12.3 Plot 3.3 —Standardised CEM data versus standardised SRM - Sulphur dioxide, High
Range — Reference conditions 273K, 101.3kPa., 6% oxygen, dry gas.
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Section 4A2: Data & calculations — QAL2 — Unit 9, Procal 1
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Section 4A2 — Data and calculations — QAL2 Procal 1

4A2.1.1 Table 4.1.1 — Raw monitoring Data — Oxides of Nitrogen

Test No Date s Tes{. Tes.t CE\'\//IjuEaW gsz:n CI.EMS SRF;x Os)sgilan S.RM CI?SLSMF?;W

tart Time | End Time (Wet) @) Moisture \@Is/e; (©ry) Moisture conditions

hr:min NO (ppm) (%) (%) INOx (ppm (%) (%) NOX (ppm)
1 01-Mar-16 13:00 14:00 201.53 6.27 1.57 231.17 6.15 1.95 226.7
2 01-Mar-16 14:01 15:01 196.02 6.52 1.57 198.67 6.61 1.93 194.8
3 01-Mar-16 15:02 16:02 198.17 6.46 157 207.83 6.29 1.94 203.8
4 01-Mar-16 16:03 17:03 199.81 6.53 1.60 210.67 6.28 1.97 206.5
5 01-Mar-16 18:00 19:00 202.27 6.50 1.61 216.17 6.53 2.10 211.6
6 01-Mar-16 19:01 20:01 206.29 6.43 1.59 218.17 6.24 2.04 213.7
7 01-Mar-16 20:02 21:02 208.83 6.50 1.49 223.33 6.07 1.93 219.0
8 01-Mar-16 21:03 22:03 212.08 6.50 1.36 223.83 6.14 1.76 219.9
9 01-Mar-16 22:04 23:04 212.62 6.49 1.51 227.67 6.10 1.94 223.2
10 01-02/03/2016 23:.05 0:05 201.41 6.67 1.56 233.83 5.86 1.99 229.2
11 02-Mar-16 0:06 1:06 198.53 6.68 1.51 188.50 7.67 1.93 184.9
12 02-Mar-16 1:07 2:07 205.08 6.54 1.50 222.33 6.19 1.96 218.0
13 02-Mar-16 2:08 3:08 207.33 6.50 1.52 228.33 6.03 1.96 223.8
14 02-Mar-16 3:09 4:09 202.17 6.62 1.50 220.67 6.25 1.93 216.4
15 02-Mar-16 4:10 5:10 203.08 6.61 1.52 214.67 6.38 2.00 2104
16 02-Mar-16 5:11 6:11 203.18 6.65 1.55 216.67 6.29 1.83 212.7
17 02-Mar-16 6:12 712 208.82 6.55 1.30 216.17 6.22 1.74 2124
18 02-Mar-16 713 8:13 201.59 6.73 1.29 217.67 6.31 1.71 213.9
19 02-Mar-16 8:14 9:14 196.10 6.90 1.29 205.67 6.61 1.72 202.1
20 02-Mar-16 10:00 11:00 201.60 6.75 1.25 220.67 6.47 1.72 216.9
21 02-Mar-16 11:01 12:01 199.10 6.77 1.23 211.83 6.36 1.69 208.3
22 02-Mar-16 12:02 13:02 175.86 6.63 1.21 210.33 6.35 1.69 206.8
23 02-Mar-16 13:03 14:03 213.68 6.49 1.42 217.67 6.26 1.68 214.0
24 02-Mar-16 14:04 15:04 216.18 6.43 1.42 214.83 6.21 1.67 211.2
25 02-Mar-16 15:05 16:05 215.38 6.42 1.43 223.00 5.96 1.70 219.2
26 02-Mar-16 17:10 18:10 217.02 6.10 1.49 24517 5.88 1.79 240.8
27 02-Mar-16 18:11 19:11 223.52 5.94 1.49 219.50 5.81 1.77 215.6
28 02-Mar-16 19:12 20:12 215.46 6.25 1.47 213.17 6.10 1.75 209.4
29 02-Mar-16 20:13 21:13 203.91 6.59 1.44 225.33 5.83 2.46 219.8
30 02-Mar-16 21:14 22:14 180.60 7.40 3.25 176.00 7.32 1.72 173.0
31 02-Mar-16 22:15 23:15 183.24 7.33 1.22 187.17 6.92 1.51 184.3
32 02-03/03/2016 23:16 0:16 185.46 7.25 1.24 187.83 6.98 1.52 185.0
33 03-Mar-16 0:17 1:17 186.40 7.23 1.25 190.00 6.94 1.52 187.1
34 03-Mar-16 1:18 2:18 187.29 7.25 1.25 201.00 6.49 1.50 198.0
35 03-Mar-16 2:19 3119 184.22 7.33 1.24 192.50 6.88 1.51 189.6
36 03-Mar-16 3:20 4:20 183.43 7.35 1.23 190.50 6.88 1.51 187.6
37 03-Mar-16 4:21 5:21 190.03 7.05 1.28 203.33 6.45 1.57 200.1
38 03-Mar-16 5:22 6:22 213.73 6.33 1.36 215.83 6.01 1.62 212.3
39 03-Mar-16 6:23 7:23 212.65 6.37 1.34 215.83 6.08 1.68 212.2
40 03-Mar-16 7:24 8:24 202.86 6.66 1.39 210.50 5.99 1.60 2071
41 03-Mar-16 9:30 10:30 189.23 7.06 1.29 196.50 6.93 1.33 193.9
42 03-Mar-16 10:31 11:31 209.73 6.55 1.23 174.67 7.72 1.68 171.7
43 03-Mar-16 11:32 12:32 179.09 6.70 1.45 229.33 5.90 1.70 2254
44 03-Mar-16 12:33 13:33 192.47 7.21 1.24 185.50 6.93 1.61 182.5
45 03-Mar-16 13:34 14:34 193.42 6.92 1.38 203.83 6.41 1.65 200.5
46 03-Mar-16 14:35 15:35 197.70 6.51 1.43 195.33 6.30 1.68 192.0

Note:

Emission concentrations expresed at reference conditions 273K, 101.3kPa
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4A2.2.1 Table 4.2.1 - Standardised monitoring Data — Oxides of Nitrogen

Test No Date St;teflme En—;eTS.tme CEMS Standardised | SRM Standardised Uncse'fgmw
hr-min (NOx as NO2 mg/m3) | (NOx as NO2 mgi/m3) (mag/ma3)
1 01-Mar-16 13:00 14:00 4281 479.7 16.0
2 01-Mar-16 14:01 15:01 4238 4255 14.0
3 01-Mar-16 15:02 16:02 426 6 4353 15.0
4 01-Mar-18 16:03 17:03 4323 441.0 15.0
5 01-Mar-16 18:00 19:00 436.8 460.2 15.0
6 01-Mar-16 19:01 20:01 4433 4554 15.0
T 01-Mar-16 20:02 21:02 4505 4607 15.0
8 01-Mar-16 21:03 22:03 4568 464 1 16.0
9 01-Mar-18 22:04 23:04 458.4 470.5 16.0
10 01-02/03/2016 23:05 0:05 4398 4758 16.0
11 02-Mar-16 0:06 1:06 4339 4359 15.0
12 02-Mar-16 1:07 2:07 4435 462 6 16.0
13 02-Mar-168 2:08 3:08 4473 469.7 16.0
14 02-Mar-168 3:09 4:09 4399 460.7 15.0
15 02-Mar-16 4:10 510 4416 4525 15.0
16 02-Mar-16 5:11 6:11 4432 453.9 15.0
17 02-Mar-16 6:12 712 4511 4507 15.0
18 02-Mar-168 713 8:13 440.9 456.4 15.0
19 02-Mar-168 8:14 9:14 4341 440.4 15.0
20 02-Mar-16 10:00 11:00 4416 468.0 16.0
21 02-Mar-16 11:01 12:01 4366 4456 15.0
22 02-Mar-16 12:02 13:02 3818 4423 15.0
23 02-Mar-168 13:03 14:03 460.3 4549 15.0
24 02-Mar-16 14:04 15:04 463.8 4475 15.0
25 02-Mar-16 15:05 16:05 461.6 456.6 15.0
26 02-Mar-16 1710 18:10 4555 499 4 17.0
27 02-Mar-16 18:11 19:11 464 2 4451 15.0
28 02-Mar-168 19:12 2012 456.6 440.7 15.0
29 02-Mar-16 20:13 21:13 4423 4576 15.0
30 02-Mar-16 21:14 22:14 423.0 396.6 13.0
31 02-Mar-16 22:15 23:15 4182 409 6 14.0
32 02-03/03/2016 2316 016 4211 413.0 14.0
33 03-Mar-168 017 117 42286 416.5 14.0
34 03-Mar-16 1:18 2:18 4252 426.9 14.0
35 03-Mar-16 2:19 3:19 420.7 420.0 14.0
36 03-Mar-168 320 4:20 419.3 4159 14.0
37 03-Mar-16 4:21 5:21 4253 4306 15.0
38 03-Mar-16 5:22 6:22 4549 443 4 15.0
39 03-Mar-168 623 723 4539 4458 15.0
40 03-Mar-16 7:24 8:24 4422 431.9 15.0
41 03-Mar-16 9:30 10:30 4238 4303 15.0
42 03-Mar-16 10:31 11:31 452 8 4056 14.0
43 03-Mar-16 11:32 12:32 3017 467 8 16.0
44 03-Mar-168 12:33 13:33 4357 406.4 14.0
45 03-Mar-16 13:34 14:34 4203 4303 15.0
46 03-Mar-16 14:35 15:35 426.3 409.2 14.0
Note:
Emission concentrations expresed at reference conditions 273K, 101.3kPa 6 % Oxygen, dry gas
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4A2.3.1 — Plot 1.1 - Time Series of Standardised CEM versus Standardised SRM data — Oxides
of Nitrogen, (Expressed at reference conditions 273K, 101.3kPa, dry gas, 6% oxygen)

Concentration (mg/m3)

123 4568 7 & 9101112131415 1617181920 2122 23 24 2526 27 28 2930 31 32 33 34 35 36 37 38 35 40 41 42 43 44 4545

TestNumber
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4A2.4.1 - Elimination of Outliers — Oxides of Nitrogen,

650
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P 2w f
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CEMs Raw (ppm)
SRM Value at . . |!s Result an
Test No Test Test CEMS Raw Value| CEMS Raw Difference Di |PTerence Di-l o e pi-
Start Time End Time L Di —..
conditions Di= 28D
hr:min (ppm) (ppm}
1 13:00 14:00 201.5 226.7 25.14 18.84 MNo
2 14:01 15:01 196.0 194.8 -1.19 -7.48 No
3 15:02 16:02 198.2 203.8 583 -0.66 No
4 16:03 17:03 199.8 206.5 6.71 0.42 MNo
5 18:00 19:00 202.3 2116 937 3.07 MNo
5] 19:01 20:01 206.3 213.7 7.42 1.13 No
7 20:02 21:02 208.8 219.0 10.20 3.91 No
8 21:03 22:03 2121 219.9 7.81 1.51 No
9 22:04 23:04 2126 2232 10.63 4.33 MNo
10 23:05 00:05 201.4 2292 2777 21.47 MNo
11 00:06 01:06 198.5 184.9 -13.67 -19.96 No
12 01:07 02:07 205.1 218.0 12.90 G.61 No
13 02:08 03:08 207.3 223.8 16.52 10.23 No
14 03:09 04:09 202.2 216.4 14.24 7.95 No
15 04:10 05:10 2031 210.4 7.30 1.01 MNo
16 05:11 06:11 203.2 2127 952 322 No
17 06:12 07:12 208.8 212.4 3.58 -2.71 No
18 07:13 08:13 201.6 213.9 12.35 6.06 No
19 08:14 09:14 196.1 202.1 6.04 -0.26 No
20 10:00 11:00 201.6 216.9 1527 898 MNo
21 11:01 12:01 189.1 208.3 9.16 286 No
22 12:02 13:02 175.9 206.8 30.91 24.62 No
23 13:03 14:03 213.7 214.0 0.32 -5.98 No
24 14:04 15:04 216.2 211.2 -4.93 -11.23 No
25 15:05 16:05 2154 2192 3.83 -2.47 MNo
26 17:10 18:10 217.0 240.8 23.76 17.46 MNo
27 18:11 19:11 223.5 215.6 -7.90 -14.19 No
28 19:12 20:12 215.5 209.4 -6.02 -12.31 No
29 20:13 21:13 203.9 219.8 15.87 9.57 No
30 21:14 22:14 180.6 173.0 -7.63 -13.92 No
31 22:15 23:15 183.2 184.3 1.11 -5.19 MNo
3z 23:16 00:16 185.5 1850 -0.48 -6.78 No
33 00:17 01:17 186.4 187.1 0.71 -5.58 No
34 01:18 02:18 187.3 198.0 10.71 4.41 No
35 02:19 03:19 184.2 189.6 5.38 -0.91 No
36 03:20 04:20 183.4 1876 4.20 -2.10 MNo
37 04:21 05:21 180.0 2001 10.11 3.81 No
38 05:22 06:22 213.7 212.3 -1.40 -T7.69 No
39 06:23 07:23 212.6 212.2 -0.43 -5.72 No
40 0724 08:24 202.9 207.1 4.26 -2.03 No
41 09:30 10:30 189.2 193.9 4. 66 -1.64 MNo
42 10:31 11:31 209.7 171.7 -38.00 -44 29 Yes
43 11:32 12:32 179.1 225.4 46.35 40.05 Yes
44 12:33 13:33 192.5 182.5 -9.96 -16.25 No
45 13:34 14:34 193.4 200.5 7.08 0.76 No
46 14:35 15:35 197.7 192 0 -5.65 -11.94 MNo
Average Di 629
Standard Dewviation 13.01
Standard Deviation x2 26.02
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4A2.5.1 Determination of Method A or Method B - Oxides of Nitrogen

SRM
Test Test SRM
Test Mo Start Time End Time measured SRM 02 Standardised
value (y)
hr-min (ppm) (%) (mg/m3)
1 13:00 14:00 231.2 6.2 4797
2 14:01 16:01 1987 6.6 425 5
3 15:02 16:02 207.8 6.3 4353
4 16:03 17:03 2107 6.3 44110
g 18:00 19:00 216.2 6.5 4602
G 19:01 20:01 218.2 §.2 455 4
7 20:02 21:02 223.3 6.1 4607
g 21:03 22:03 2238 6.1 464 1
9 22:04 23:04 2277 6.1 A70.5
10 23:05 0:05 233.8 5.9 4758
11 0:06 1:06 188.5 7.7 4359
12 1:07 2:07 2223 6.2 462 6
13 2:08 3:08 228.3 6.0 4697
14 3:09 4:09 2207 6.2 4607
16 4:10 510 2147 6.4 452 5
16 511 6:11 2167 6.3 4539
17 G:12 712 216.2 §.2 4507
18 713 8:13 2177 6.3 456.4
19 8:14 9:14 2067 6.6 440 .4
20 10:00 11:00 2207 6.5 468.0
21 11:01 12:01 211.8 6.4 445 6
22 12:02 13:02 210.3 6.4 442 3
23 13:03 14:03 2177 6.3 454 9
24 14:04 15:04 2148 6.2 447 5
25 15:05 16:05 223.0 6.0 456.6
26 17:10 18:10 245 2 5.9 499 4
27 18:11 19:11 219.5 5.8 445 1
28 19:12 20:12 213.2 6.1 4407
29 20:13 21:13 2253 5.4 457 6
30 21:14 22:14 176.0 7.3 396.6
£l 22:15 23:15 187.2 6.9 4096
32 23:16 0:16 187.8 7.0 413.0
33 0:17 1:17 190.0 6.9 416.5
34 1:18 2:18 201.0 6.5 426.9
35 2:19 3:19 192.5 6.9 420.0
36 3:20 4:20 190.5 6.9 4159
ar 4.1 £:21 203.3 6.5 430.6
38 522 6:22 2158 6.0 443 4
39 G:23 7:23 215.8 6.1 445 6
40 724 8:24 210.5 6.0 431.9
41 9:30 10:30 196 5 6.9 430.3
44 12:33 13:33 186 5 6.9 4064
45 13:34 14:34 203.8 6.4 430.3
45 14:35 16:35 196 3 6.3 409.2
Sum 9275 17
Emission Limit Value (ELV) = 1080 FHEI-"P‘-IFH3 A - 49939
Maximum Permissable uncertainty = 20 % ™ in 396.61
Maximum Permissable uncertainty (at 216 mg/Mm*
16% of the ELV = 162 mg|.-’l‘-.|m3
Is Ymax - Ymin = MPU at ELV? Ma ™ e - Ymin 10278
Is ¥'min = 15% of ELWV? Yes
Derivation of Calibration Function Method B
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4A2.6.1 Table 4.3.1 - Data used to derive calibration function - Oxides of Nitrogen,

Test Test SRM CEMS . . v
Test No ) measured | measured Yi Xi Xi*Yi Xi? b
Start Time End Time -
value (y) signal (x)
hr:min (ppm) (ppm) 1 2 3 4
1 Reference 23/02/2016 0.0 0.7 -202.46 -195.55 39590.61 3824059
2 13:00 14:00 226.7 201.5 24.21 5.30 128.41 28.14
3 1401 15:01 194 8 196.0 7.62 -0.20 1.54 0.04
4 15:02 16:02 203.8 198.2 1.34 1.95 2.61 3.78
5 16:03 17:03 206.5 199.8 4.07 3.59 14.59 12.88
6 18:00 19:00 2116 202.3 9.18 6.05 55.54 36.59
7 19:01 20:01 213.7 206.3 11.26 10.07 113.30 101.34
8 20:02 21:02 219.0 208.8 16.57 12.60 208.87 158.84
9 21:03 22:03 2199 2121 17.43 15.86 276.42 251.48
10 22:04 23:04 2232 2126 20.79 16.40 341.01 268.96
11 23:05 0:05 229.2 201.4 26.72 5.19 138.77 26.96
12 0:06 1:06 184.9 198.5 17.59 2.3 -40.65 5.34
13 1:07 2:07 218.0 205.1 15.53 8.86 137.61 78.53
14 2:.08 3.08 2238 207.3 21.39 11.11 237.59 123.34
15 3:09 4:09 216.4 202.2 13.96 5.95 83.07 3541
16 4:10 510 2104 203.1 7.93 6.86 54.35 47.03
17 511 611 2127 2032 10.24 6.95 71.18 48.36
18 612 712 2124 2088 9.95 12.60 125.41 158.80
19 713 8:13 213.9 201.6 11.48 5.37 61.61 28.79
20 8:14 9:14 2021 196.1 £0.32 £0.12 0.04 0.01
21 10:00 11:00 216.9 201.6 14.42 5.38 77.54 28.92
22 11:01 12:01 208.3 199.1 5.80 2.88 16.68 8.27
23 12:02 13:02 206.8 175.9 4.32 -20.36 87.97 414.50
24 13:03 14:03 214.0 2137 11.55 17.46 201.61 304.88
25 14:04 15:04 2112 2162 8.79 19.96 175.37 398.22
26 15:05 16:05 219.2 2154 16.75 19.15 320.80 366.86
27 17:10 18:10 240.8 217.0 38.31 20.79 796.68 432.35
28 18:11 19:11 21566 2235 13.17 27.30 359.41 745.10
29 19:12 20:12 209.4 2165 6.98 19.23 134.33 369.94
30 20:13 21:13 219.8 203.9 17.32 7.69 133.23 59.14
3 21:14 22:14 173.0 180.6 -29.49 15.63 460.81 244.18
32 2215 2315 184 3 1832 18.11 12.98 235.00 168.45
33 23:16 0:16 185.0 185.5 -17.48 -10.76 188.06 115.78
34 0:17 1:17 187.1 186.4 15.34 9.82 150.68 96.45
35 1:18 2:18 198.0 187.3 -4.46 8.94 39.89 79.87
36 2:19 3:19 189.6 184.2 12.85 12.00 154.31 144.09
37 3:20 4:20 187.6 183.4 -14.83 12,79 189.74 163.71
38 4:21 5:21 200.1 190.0 2.32 6.19 14.37 38.37
39 5:22 6:22 212.3 2137 9.88 17.51 172.99 306.60
40 623 723 2122 2126 9.76 16.42 160.32 269.73
41 7:24 8:24 2071 202.9 4.67 6.64 31.03 44.12
42 9:30 10:30 193.9 189.2 8.57 6.99 59.90 48.88
45 12:33 13:33 182.5 192.5 19.95 -3.76 74.92 14.10
46 13:34 14:34 200.5 193.4 -1.98 -2.81 5.56 7.87
47 14:35 15:35 192.0 197.7 -10.41 1.47 -15.33 217
Sum 9110.51 §820.99 0.00 0.00 45651.81 44527.79 1.03
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4A2.7.1 Determination of Calibration Function - Oxides of Nitrogen

Method B

Formulae:- Number of tests conducted = N 45

If Ymax-Ymin <15% of the ELV, the following formulae are used:

b=(y/(x-Z}) x=(1/No. AMS Tests) * Total AMS

x=(1/ 45)"8829.9 or- X= 196.22

a=(-p.Z) y=(1/No. SRM Tests) * Total SRM

y=(1/ 45)*9110. or - y= 202.46

The Slope is calculated by :
B=y/(x-Z) 202.4/( 196.2-0.67) B= 1.035

The offset is calculated by:

a=-p.2 -1.03*0.67 o= -0.69
The calibration is function y;;, = + By m OF yi= 0.69+103" Xi
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4A2.8.1 Table 4.4.1 - Calculation of calibrated CEMS values - Oxides of Nitrogen

Test No Test Test CEMS Raw |CEMS Calibrated | CEMS Dry CEMS Standa(:dEie’:/z Value CEMS Calibrated SRM
Start Time End Time Value (x) signal Oxygen Moisture (dry) Standardised Value| Standardised
hr:min (ppm) (ppm) (%) (%) (mg/Nm?) (mg/Nm?®) (mg/m3)
1 Reference 23/02/2016 0.7 0.0 0.0 0.7 0.0 0.0
2 13:00 14:00 201.5 207.9 6.3 1.6 428.1 441.8 479.7
3 14:01 15:01 196.0 202.2 6.5 1.6 423.8 437.3 4255
4 15:02 16:02 198.2 204.5 6.5 1.6 426.6 440.2 435.3
5 16:03 17:03 199.8 206.2 6.5 1.6 432.3 446.0 441.0
6 18:00 19:00 202.3 208.7 6.5 16 436.8 450.7 460.2
7 19:01 20:01 206.3 2129 6.4 1.6 4433 457.4 455.4
8 20:02 21:02 208.8 2155 6.5 15 450.5 464.9 460.7
9 21:03 22:03 2121 218.9 6.5 14 456.8 471.4 464.1
10 22:04 23:04 212.6 2194 6.5 1.5 458.4 4731 470.5
11 23:05 00:05 201.4 207.8 6.7 1.6 439.8 453.8 475.8
12 00:06 01:06 198.5 204.8 6.7 1.5 433.9 447.7 435.9
13 01:07 02:07 205.1 211.6 6.5 15 4435 457.7 462.6
14 02:08 03:08 207.3 214.0 6.5 1.5 447.3 461.6 469.7
15 03:09 04:09 202.2 208.6 6.6 1.5 439.9 453.9 460.7
16 04:10 05:10 203.1 209.6 6.6 1.5 4416 455.7 4525
17 05:11 06:11 203.2 209.7 6.7 1.5 443.2 457.3 453.9
18 06:12 07:12 208.8 215.5 6.5 13 451.1 465.5 450.7
19 07:13 08:13 201.6 208.0 6.7 1.3 440.9 454.9 456.4
20 08:14 09:14 196.1 202.3 6.9 1.3 434.1 447.9 440.4
21 10:00 11:00 201.6 208.0 6.8 1.3 4416 455.6 468.0
22 11:01 12:01 199.1 205.4 6.8 1.2 436.6 450.5 445.6
23 12:02 13:02 175.9 181.4 6.6 1.2 381.8 393.8 4423
24 13:03 14:03 213.7 220.5 6.5 14 460.3 475.0 454.9
25 14:04 15:04 216.2 2231 6.4 14 463.8 478.7 447.5
26 15:05 16:05 2154 2223 6.4 14 461.6 476.5 456.6
27 17:10 18:10 217.0 224.0 6.1 1.5 455.5 470.1 499.4
28 18:11 19:11 2235 230.7 5.9 15 464.2 4791 4451
29 19:12 20:12 2155 2224 6.2 1.5 456.6 471.2 440.7
30 20:13 21:13 203.9 2104 6.6 14 442.3 456.4 457.6
31 21:14 22:14 180.6 186.3 74 33 423.0 436.3 396.6
32 22:15 23:15 183.2 189.0 7.3 1.2 418.2 431.4 409.6
33 23:16 00:16 185.5 1913 7.3 1.2 4211 4343 413.0
34 00:17 01:17 186.4 192.3 7.2 1.2 422.6 436.0 416.5
35 01:18 02:18 187.3 193.2 7.3 1.2 425.2 438.7 426.9
36 02:19 03:19 184.2 190.0 73 1.2 420.7 434.0 420.0
37 03:20 04:20 183.4 189.2 7.3 1.2 419.3 432.5 415.9
38 04:21 05:21 190.0 196.0 71 1.3 425.3 438.7 430.6
39 05:22 06:22 213.7 220.6 6.3 14 454.9 469.5 443.4
40 06:23 07:23 212.6 2195 6.4 1.3 453.9 468.4 445.6
41 07:24 08:24 202.9 209.3 6.7 14 4422 456.3 4319
42 09:30 10:30 189.2 195.2 71 1.3 423.8 437.3 430.3
45 12:33 13:33 192.5 198.6 6.7 14 435.7 434.3 406.4
46 13:34 14:34 193.4 199.6 7.2 1.2 429.3 451.7 430.3
47 14:35 15:35 197.7 204.0 6.9 14 426.3 452.7 409.2
Sum 19278.08
Emission Limit Value (ELV) = 1080 mg/Nm®
Reference Oxygen 6 %
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4A2.9.1 Plot 2.1 CEM versus SRM Parallel Test Data at CEM measurement conditions —NOx
ppm, wet gas.
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4A2.10.1 Table 4.5.1 — Data used for the Variability Test — Oxides of Nitrogen

CEMS Calibrated SRM . . Squared
Test No TesF Tes.t Standardised Standardised Difference Difference Difference
Start Time End Time D1 D1-D
value value D1-D
hr:min mg/m3 mg/m3
2 13:00 14:00 441.8 479.7 37.89 46.13 2128.07
3 14:01 15:01 437.3 425.5 -11.79 -3.55 12.63
4 15:02 16:02 440.2 435.3 -4.88 3.36 11.28
5 16:03 17:03 446.0 441.0 -5.06 3.18 10.12
6 18:00 19:00 450.7 460.2 9.53 17.78 315.97
7 19:01 20:01 457.4 455.4 -2.01 6.24 38.88
8 20:02 21:02 464.9 460.7 -4.17 4.07 16.60
9 21:03 22:03 471.4 464.1 -7.28 0.96 0.92
10 22:04 23:04 4731 470.5 -2.53 5.71 32.59
11 23:05 00:05 453.8 475.8 21.99 30.24 914.22
12 00:06 01:06 447.7 435.9 -11.77 -3.53 12.49
13 01:07 02:07 457.7 462.6 4.87 13.11 171.94
14 02:08 03:08 461.6 469.7 8.08 16.32 266.32
15 03:09 04:09 453.9 460.7 6.82 15.06 226.81
16 04:10 05:10 455.7 452.5 -3.18 5.06 25.62
17 05:11 06:11 457.3 453.9 -3.42 4.82 23.26
18 06:12 07:12 465.5 450.7 -14.88 -6.63 44.02
19 07:13 08:13 454.9 456.4 1.51 9.76 95.16
20 08:14 09:14 447.9 440.4 -7.42 0.82 0.67
21 10:00 11:00 455.6 468.0 12.39 20.63 425.80
22 11:01 12:01 450.5 445.6 -4.84 3.40 11.57
23 12:02 13:02 393.8 442.3 48.52 56.76 3221.69
24 13:03 14:03 475.0 454.9 -20.12 -11.87 141.01
25 14:04 15:04 478.7 447.5 -31.20 -22.96 527.06
26 15:05 16:05 476.5 456.6 -19.84 -11.59 134.43
27 17:10 18:10 4701 499.4 29.30 37.54 1409.24
28 18:11 19:11 4791 4451 -34.05 -25.80 665.88
29 19:12 20:12 471.2 440.7 -30.50 -22.26 495.53
30 20:13 21:13 456.4 457.6 1.22 9.46 89.52
31 21:14 22:14 436.3 396.6 -39.68 -31.44 988.65
32 22:15 23:15 4314 409.6 -21.84 -13.60 184.90
33 23:16 00:16 434.3 413.0 -21.31 -13.06 170.69
34 00:17 01:17 436.0 416.5 -19.46 -11.22 125.79
35 01:18 02:18 438.7 426.9 -11.83 -3.59 12.91
36 02:19 03:19 434.0 420.0 -14.03 -5.79 33.47
37 03:20 04:20 432.5 415.9 -16.64 -8.39 70.46
38 04:21 05:21 438.7 430.6 -8.11 0.14 0.02
39 05:22 06:22 469.5 443.4 -26.10 -17.86 319.06
40 06:23 07:23 468.4 445.6 -22.79 -14.55 211.57
41 07:24 08:24 456.3 431.9 -24.38 -16.14 260.48
42 09:30 10:30 437.3 430.3 -6.97 1.27 1.62
45 12:33 13:33 434.3 406.4 -27.83 -19.59 383.79
46 13:34 14:34 451.7 430.3 -21.38 -13.14 172.73
47 14:35 15:35 452.7 409.2 -43.47 -35.23 1241.19
44 Tests Mean| -8.24
Sum 15646.61
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4A2.11.1 - Variability Test Calculation — Oxides of Nitrogen

SD= Root(1-Number).Integral(D1-D)? 19.08 mg/m3(s,d),6%02
The uncertainty laid down by the authorities is 20% ELV as a 95%

confidence interval. Oy is therefore calculated as:-

Op= 0.2*1080 mg/m3 (s,d,6%02)/1.96 110.20 mg/m3(s,d),6%02
For 44 tests, kv = 0.9885
Therefore variability= 19.08 <= 110.2 * 0.9885

or 19.08 <= 108.94

Which is TRUE therefore the CEMS passes the test

4A2.12.1 Plot 3.1 —Standardised CEM data versus standardised SRM - Oxides of Nitrogen (as
NO,) — Reference conditions 273K, 101.3kPa, dry gas, 6% oxygen
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4A2.1.2 Table 4.1.2 — Raw monitoring Data — Sulphur Dioxide, Low Range

Start Time | End Time | Value {(wet) (wet) Moisture \.{ri:te) (dry) Moisture conditions

hr:min {ppr} (9%0) (%0) (pprm) (%) (%) {ppm)
1 01-Mar-16 13:00 14:00 78.02 6.27 1.57 79.94 6.15 1.95 79.9
2 01-Mar-16 14:01 15201 75.58 652 1.57 7783 6.61 1.93 778
3 01-Mar-16 15:02 16:02 77.38 6.46 1.57 79.59 6.29 1.94 79.6
4 01-Mar-16 16:03 17:03 76.99 6.53 1.60 79.25 6.28 1.97 79.2
5 01-Mar-16 18:00 19:00 74.58 6.50 1.61 7592 6.53 210 75.9
6 01-Mar-16 19:01 20:01 70.38 6.43 1.59 71.82 6.24 2.04 71.8
T 01-Mar-16 20:02 21:02 67.38 6.50 1.49 68.37 6.07 1.93 68.4
8 01-Mar-16 21:03 22:03 65.19 6.50 1.36 65.83 6.14 1.76 65.8
9 01-Mar-16 22:04 23:04 6427 5.49 1.51 565.23 6.10 1.94 65.2
10 01-02/03/2016 23:05 0:05 63.27 6.67 1.56 64.75 5.86 1.99 64.8
11 02-Mar-16 0:06 1:06 6477 668 1.51 66.17 767 1.93 662
12 02-Mar-16 1:07 2:07 66.20 6.54 1.50 67.95 6.19 1.96 68.0
13 02-Mar-16 2:08 3:08 67.83 6.50 1.52 69.37 6.03 1.96 69.4
14 02-Mar-16 3:09 4:09 70.83 6.62 1.50 71.74 6.25 1.93 7.7
15 02-Mar-16 4:10 510 74.80 6.61 1.562 75.48 6.38 2.00 75.5
16 02-Mar-16 511 6:11 7558 665 1.55 76.50 6.29 1.83 765
17 02-Mar-16 6:12 712 77.26 6.55 1.30 7792 6.22 1.74 779
18 02-Mar-16 713 8:13 T4.44 6.73 1.29 74.96 6.31 1.71 75.0
19 02-Mar-16 8:14 9:14 73.35 5.90 1.29 7313 6.61 1.72 731
20 02-Mar-16 10:00 11:00 7741 6.75 1.25 78.50 6.47 1.72 785
21 02-Mar-16 11:01 12:01 78.32 677 1.23 TO.TT 6.36 1.69 798
22 02-Mar-16 12:02 13:02 68.01 6.63 1.21 81.13 6.35 1.69 81.1
23 02-Mar-16 13:03 14:03 80.67 6.49 1.42 82.15 6.26 1.68 821
24 02-Mar-16 14:04 15:04 80.18 6.43 1.42 81.96 6.21 1.67 82.0
25 02-Mar-16 15:05 16:05 78.39 6.42 1.43 80.03 5.96 1.70 80.0
26 02-Mar-16 1710 18:10 80.30 610 1.49 82 .55 588 1.79 826
27 02-Mar-16 18:11 19:11 80.16 594 1.49 82.60 5.81 1.77 82.6
28 02-Mar-16 19:12 2012 74.88 6.25 1.47 7713 6.10 1.75 771
29 02-Mar-16 2013 21:13 208.58 6.59 1.44 219.81 5.83 2.46 219.8
30 02-Mar-16 21:14 2214 86.91 740 325 8273 732 1.72 827
31 02-Mar-16 22:15 2315 4555 733 122 4933 6.92 1.51 493
32 02-03/03/2016 2316 0:16 4428 725 1.24 48.33 6.98 1.52 48.3
33 03-Mar-16 017 1:17 43.94 723 1.25 48.03 5.94 1.52 48.0
34 03-Mar-16 1:18 2:18 4452 T.25 1.25 48.66 6.49 1.50 487
35 03-Mar-16 2:19 319 4526 733 1.24 49 31 6.88 1.51 493
36 03-Mar-16 320 4:20 47.02 T35 1.23 50.35 6.88 1.51 50.4
37 03-Mar-16 4:21 5:21 50.53 T.05 1.28 53.98 6.45 1.57 54.0
38 03-Mar-16 522 6:22 55.42 633 1.36 58.49 6.01 1.62 585
39 03-Mar-16 6:23 723 56.03 6.37 1.34 58.93 6.08 1.68 58.9
40 03-Mar-16 724 8:24 54.53 5.66 1.39 5719 599 1.60 57.2
41 03-Mar-16 9:30 10:30 55.67 T.06 1.29 50.79 6.93 1.33 50.8
42 03-Mar-16 10:31 11:31 6041 6.55 1.23 62563 772 1.68 625
43 03-Mar-16 11:32 12:32 51.36 670 1.45 61.50 590 1.70 61.5
44 03-Mar-16 12:33 13:33 6430 721 1.24 65.90 6.93 1.61 659
45 03-Mar-16 13:34 14:34 71.49 5.92 1.38 7282 6.41 1.65 72.8
46 03-Mar-16 14:35 15:35 74.71 6.51 1.43 7617 6.30 1.68 76.2

Mote:
Emission concentrations expresed at reference conditions 273K, 101.3kPa
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4A2.2.2 Table 4.2.2 -Standardised monitoring Data — Sulphur Dioxide, Low Range

Test No Date s et | cems standardised | SRM Standardised Umsgginw
hr:min (SO2 mg/m3) (SO2 mg/m3) (mag/m3)
1 01-Mar-16 13:00 14:00 2308 2354 12.0
2 01-Mar-16 14:01 15:01 227.4 236.5 12.0
3 01-Mar-16 15:02 16:02 2318 236.5 12.0
4 01-Mar-16 16:03 17:03 231.7 2354 12.0
5 01-Mar-16 18:00 19:00 2241 2297 12.0
G 01-Mar-16 19:01 20:01 210.4 212.9 11.0
7 01-Mar-16 20:02 21:02 202.2 200.1 10.0
8 01-Mar-16 21:03 22:03 195.3 193.3 10.0
9 01-Mar-16 22:04 23:04 192.8 191.3 9.9
10 01-02/03/2016 23:05 0:05 192.2 187.1 9.7
11 02-Mar-16 0:06 1:06 196.9 2171 11.0
12 02-Mar-16 1:07 2:07 199.2 200.6 10.0
13 02-Mar-16 2:08 3:08 203.8 202.5 11.0
14 02-Mar-16 3:09 4:09 214.4 2125 11.0
15 02-Mar-16 410 510 2263 22509 12.0
16 02-Mar-16 511 6:11 226.4 2271 12.0
17 02-Mar-16 6:12 712 2322 230.0 12.0
18 02-Mar-16 713 8:13 226.5 2225 12.0
19 02-Mar-16 8:14 9:14 2259 221.7 12.0
20 02-Mar-16 10:00 11:00 2359 2357 12.0
21 02-Mar-16 11:01 12:01 238.9 237.5 12.0
22 02-Mar-16 12:02 13:02 205.4 241.5 13.0
23 02-Mar-16 13:03 14:03 241.8 243.0 13.0
24 02-Mar-16 14:04 15:04 239.4 2418 13.0
25 02-Mar-16 15:05 16:05 2338 2319 12.0
26 02-Mar-16 1710 18:10 2345 2382 12.0
27 02-Mar-16 18:11 19:11 2316 2372 12.0
28 02-Mar-16 19:12 20:12 2208 2258 12.0
29 02-Mar-16 20:13 21:13 629.5 636.8 33.0
30 02-Mar-16 21:14 22:14 283.2 263.9 14.0
31 02-Mar-16 22:15 23:15 144.6 152.5 7.9
32 02-03/03/2016 23:16 0:16 139.9 150.1 7.8
33 03-Mar-16 0:17 1:17 138.6 148.7 7.7
34 03-Mar-16 1:18 2:18 140.6 146.0 7.6
35 03-Mar-16 2:19 3:19 143.8 151.9 7.9
36 03-Mar-16 3:20 4:20 149.5 155.3 8.0
37 03-Mar-16 4:21 521 157.3 161.6 8.4
38 03-Mar-16 5:22 6:22 164.1 169.9 8.8
39 03-Mar-16 6:23 7:23 166.4 172.2 8.9
40 03-Mar-16 7:24 8:24 165.4 165.9 8.6
41 03-Mar-16 9:30 10:30 173.5 156.8 8.2
42 03-Mar-16 10:31 11:31 181.5 205.5 11.0
43 03-Mar-168 11:32 12:32 156.3 177.6 9.2
44 03-Mar-168 12:33 1333 202.5 204.2 11.0
45 03-Mar-168 13:34 14:34 220.8 217.5 11.0
46 03-Mar-16 14:35 1535 2241 2258 12.0
Note:
Emission concentrations expresed at reference conditions 273K, 101.3kPa 6 % Osoygen, dry gas
Reference No.: FTBS29312 Report Issue No.: 3 - Page 61 of 186

Visit No.: Unit 9 QAL2 (2016) October 2016



RWE Generation UK plc., Aberthaw Power Station RPS Consultants
Permit No.:RP3133LD BS EN 14181 QAL2 Report Version 1

4A2.3.2 - Plot 1.2 - Time Series of Standardised CEM versus Standardised SRM data — Sulphur
Dioxide, Low Range (Expressed at reference conditions 273K, 101.3kPa, dry gas, 6% oxygen)

Concentration {mg/m3)

12 3 4567 8 9101213141516 171819 202122 2324 2526 27 28 2930 31 32 3334 35 36 37 38 38 40 41 42 43 44 4545

TestNumber
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4A1.4.2 - Elimination of Outliers — Sulphur Dioxide, Low Range.

300

450
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350

300

R* = 0.9862
250

200 ‘;

150 //
100

0 50 100 150 200 250 300 350 400 450 500
CEMs Raw (ppm)

SRM at CEMS Raw (ppm)

Guidance on performing tests for outliers in MID 14181 section 6.3, states the following:

'As a general guide, when plotting the raw SRM and raw CEM data, if the R? value for the
linear regression line is equal or more than 0.9, then it is not ordinarily necessary to perform
an outlier test.

Additionally, any data points are not likely to be outliers unless they are more than three
standard deviations from the regression line’

As the R? value for this determinand was 0.9862, an outlier test has not been undertaken.

Reference No.: FTBS29312 Report Issue No.: 3 - Page 63 of 186
Visit No.: Unit 9 QAL2 (2016) October 2016



RWE Generation UK plc., Aberthaw Power Station

Permit No.:RP3133LD

RPS Consultants

BS EN 14181 QAL2 Report Version 1

4A2.5.2 Determination of Method A or Method B - Sulphur Dioxide, Low Range.

SRM
Test Test SRM
Test No Start Time End Time measured SRM 02 Standardised
value (y)
hr:min (ppm) (%) (mg/m3)
1 13:00 14:00 799 6.2 2354
2 14:01 15:01 778 6.6 2365
3 16:02 16:02 79.6 6.3 236.5
4 16:03 17:03 79.2 6.3 2354
= 18:00 19:00 759 6.5 2297
B 19:01 20:01 71.8 6.2 2129
7 20:02 21:02 68 4 6.1 2001
5] 21:03 22:03 658 6.1 193.3
9 22:04 23:04 GA 2 61 191.3
10 23:05 0:04 G4 8 59 187 1
11 0:06 1:06 GG 2 77 217 1
12 1:07 2:07 680 6.2 2006
13 2:08 3:08 69 4 6.0 2025
14 3:09 4:09 717 6.2 2125
15 4:10 5:10 755 6.4 2269
16 511 6:11 76.5 6.3 2271
17 612 7:12 7.9 6.2 2300
18 713 8:13 75.0 6.3 2225
19 814 9:14 731 6.6 2217
20 10:00 11:00 785 6.5 2357
21 11:01 12:01 798 6.4 2375
22 12:02 13:02 81.1 6.4 2415
23 13:03 14:03 821 6.3 2430
24 14:04 15:04 82.0 6.2 2416
25 16:056 16:05 80.0 6.0 231.9
26 17:10 18:10 826 59 238.2
27 18:11 19:11 826 5.8 2372
28 19:12 2012 771 6.1 2258
29 20:13 21:13 219.8 58 G368
30 21:14 2214 827 7.3 2639
31 2215 23154 493 6.9 152 5
32 2316 0:16 483 7.0 1501
33 017 1:17 48.0 6.9 1487
34 1:18 2:18 487 6.5 146.0
35 2:19 3:19 493 6.9 151.9
36 3:20 4:20 504 6.9 15653
a7 4:21 5:21 540 6.5 161.6
38 522 622 58.5 6.0 1659.9
39 G223 723 589 61 1722
40 724 824 AT 2 6.0 1659
41 9-30 10:30 50.8 6.9 1568
42 10:31 11:31 625 77 2065
43 11:32 12:32 61.5 59 177.6
44 12:33 13:33 659 6.9 2042
45 13:34 14:34 728 6.4 217 5
46 14:35 16:356 76.2 6.3 2258
Sum 3322 42
Emission Limit Value (ELV) = 440 mg/Nm® k— 636.79
Maximum Permissable uncertainty = 20 % ™ in 14595
Maximum Permissable uncertainty (a 88 mg/Nm®
15% of the ELV = 66 mg/Nm®
Is Y max - ¥Ymin = MPL at ELW? Yes ™ s - rin 49084
Is ¥min > 15% of ELV? Yes
Derivation of Calibration Function Method A
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4A2.6.2 Table 4.3.2 - Data used to derive calibration function - Sulphur Dioxide, Low Range.

Test Test SRM CEMS . " A
Test No . measured | measured Yi Xi Xi*Yi Xi? b
Start Time End Time -
value (y) signal (x)
hr:min (ppm) (ppm) 1 2 3 4
1 Reference 0.0 0.0 -70.69 68.45 4838.37 4684.74
2 13.00 14:00 799 78.0 9.25 9.58 88.61 91.75
3 14:01 15:01 778 756 7.14 7.14 50.96 50.91
4 15:02 16:02 796 774 8.90 8.93 79.48 79.81
5 16:03 17:03 79.2 77.0 8.56 8.54 73.10 72.97
6 18:00 19:00 759 746 5.23 6.13 32.09 37.64
7 19:01 20:01 718 704 113 1.94 218 3.75
8 20:02 21:02 68.4 67.4 2.32 -1.06 247 1.13
9 21:03 22:03 65.8 65.2 4.86 -3.26 15.84 10.650
10 22:04 23:04 652 643 5.46 417 22.80 17.43
11 23:05 0:05 64.8 63.3 5.94 -5.18 30.73 26.81
12 0:06 1:06 66.2 64.8 -4.52 -3.68 16.61 13.53
13 1:07 2:07 68.0 66.2 -2.74 2.4 6.14 5.03
14 2:08 3:08 69.4 67.8 1.32 0.62 0.81 0.38
15 3:09 4:09 7 708 1.05 2.38 2.51 5.68
16 4:10 510 755 748 4.79 6.35 30.45 40.34
17 511 6:11 765 756 5.81 7.14 41.49 50.93
18 6:12 712 79 773 7.23 8.81 63.73 771.63
19 7:13 8:13 75.0 744 4.27 5.99 25.58 35.93
20 8:14 9:14 734 734 2.4 4.91 11.98 24.09
21 10:00 11:00 785 774 7.81 8.96 70.03 80.32
22 11:01 12:01 798 783 9.08 9.87 89.66 97.44
23 12:02 13:02 81.1 68.0 10.44 0.44 4.54 0.19
24 13.03 14:03 821 80.7 11.46 12.23 140.11 149.53
25 14:04 15.04 820 80.2 11.27 11.73 132.18 137.66
26 15:05 16:05 80.0 784 9.34 9.95 92.93 98.98
27 17:10 18:10 826 80.3 11.86 11.85 140.59 140.50
28 18:11 19:11 826 80.2 11.91 11.72 139.47 137.25
29 19:12 20:12 774 749 6.44 6.44 41.48 41.46
30 20:13 21:13 219.8 208.6 149.12 140.14 20897.94 19638.62
31 21:14 22:14 82.7 86.9 12.04 18.47 222.34 341.00
32 22:15 2315 493 456 -21.36 -22.89 489.07 524.04
33 23:16 0:16 48.3 443 -22.36 -24.17 540.42 583.99
34 0:17 1:17 48.0 439 -22.66 -24.50 555.29 600.43
35 1:18 2:18 487 445 -22.03 -23.93 527.13 572.45
36 2:19 319 49.3 45.3 -21.38 -23.19 495.82 537.58
37 320 4:20 50.4 47.0 -20.34 21.43 435.74 459.14
38 4:21 521 54.0 50.5 -16.71 -17.91 299.36 320.81
39 522 6:22 585 554 -12.20 -13.03 158.97 169.68
40 6:23 7:23 589 56.0 -11.76 -12.42 145.96 154.17
4 7:24 8:24 57.2 54.5 -13.50 1391 187.85 193.54
42 9:30 10:30 50.8 55.7 -19.90 12,78 254.31 163.31
43 10:31 11:31 62.5 60.4 8.16 8.04 65.60 64.61
44 11:32 12:32 61.5 514 9.19 17.09 157.02 291.94
45 12:33 13:33 65.9 64.3 4.79 4.15 19.86 17.19
46 13:34 14:34 728 715 213 3.05 6.50 9.30
47 14:35 15:35 762 747 5.48 6.26 34.33 39.19
Sum 3322.42 3216.92 0.00 0.00 31771.35 30895.41 1.03
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4A2.7.2 Determination of Calibration Function - Sulphur Dioxide, Low Range.

Method A
If Ymax-Ymin =15% of the ELV, the following formulae are used:

N N N N
b=% (xi-x)(y where Xx=1/NYxi y=1/N}yi X= 68.45

i=1 i=1 i=1 i=1 y= 70.69

b= 1.028
a=y-bx a=7069-6845*1028 a= 0.304
The calibration is function y;=a + bxi or yi= 0.304 + 1.028 " xi
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4A2.8.2 Table A.4.4.2 - Calculation of calibrated CEMS values - Sulphur Dioxide, Low Range

Test No Test Test CEMS Raw |CEMS Calibrated | CEMS Dry CEMS Standaclftlizigjj Value CEMS Calibrated SRM
Start Time End Time Value (x) signal Oxygen Moisture (dry) Standardised Value | Standardised
hr:min (ppm) (ppm) (%) (%) (mg/Nm®) (mg/Nm®) (mg/m3)
1 Reference 0.0 0.3 0.0 0.0 0.9 0.0
2 13:00 14:00 78.0 80.5 6.3 1.6 230.6 238.0 2354
3 14:01 15:01 756 78.0 6.5 16 227.4 234.7 236.5
4 15:02 16:02 774 79.9 6.5 1.6 231.8 239.2 236.5
5 16:03 17:03 77.0 795 6.5 1.6 231.7 239.2 235.4
6 18:00 19:00 746 77.0 6.5 16 2241 231.3 229.7
7 19:01 20:01 70.4 727 6.4 1.6 2104 2173 2129
8 20:02 21:02 67.4 69.6 6.5 15 202.2 208.9 200.1
9 21:03 22:03 65.2 67.3 6.5 14 195.3 201.8 193.3
10 22:04 23:04 64.3 66.4 6.5 15 192.8 199.2 191.3
11 23:05 00:05 63.3 65.4 6.7 1.6 192.2 198.6 187.1
12 00:06 01:06 64.8 66.9 6.7 15 196.9 203.4 2171
13 01:07 02:07 66.2 68.4 6.5 15 199.2 205.8 200.6
14 02:08 03:08 67.8 70.1 6.5 1.5 203.6 210.3 202.5
15 03:09 04:09 70.8 731 6.6 15 214.4 2214 2125
16 04:10 05:10 74.8 772 6.6 15 226.3 233.6 2259
17 05:11 06:11 75.6 78.0 6.7 1.5 229.4 236.8 2271
18 06:12 07:12 773 79.8 6.5 13 232.2 239.7 230.0
19 07:13 08:13 74.4 76.9 6.7 1.3 226.5 233.9 2225
20 08:14 09:14 734 75.7 6.9 1.3 225.9 233.2 221.7
21 10:00 11:00 774 79.9 6.8 13 2359 2435 235.7
22 11:01 12:01 783 80.8 6.8 1.2 238.9 246.6 2375
23 12:02 13:02 68.0 70.2 6.6 1.2 205.4 2122 2415
24 13:03 14:03 80.7 833 6.5 14 241.8 249.5 243.0
25 14:04 15:04 80.2 82.8 6.4 14 239.4 247.0 2416
26 15:05 16:05 78.4 80.9 6.4 14 233.8 2413 231.9
27 17:10 18:10 80.3 829 6.1 15 2345 242.0 238.2
28 18:11 19:11 80.2 827 5.9 15 231.6 239.1 237.2
29 19:12 20:12 74.9 773 6.2 15 220.8 2279 2258
30 20:13 21:13 208.6 214.8 6.6 14 629.5 648.2 636.8
31 21:14 22:14 86.9 89.7 74 3.3 283.2 292.2 263.9
32 22:15 23:15 45.6 471 73 1.2 144.6 149.7 152.5
33 23:16 00:16 443 45.8 7.3 1.2 139.9 1448 150.1
34 00:17 01:17 439 45.5 7.2 12 138.6 143.5 148.7
35 01:18 02:18 445 46.1 7.3 1.2 140.6 145.6 146.0
36 02:19 03:19 453 46.8 7.3 1.2 143.8 148.9 151.9
37 03:20 04:20 47.0 48.7 7.3 12 149.5 154.7 155.3
38 04:21 05:21 50.5 52.3 71 1.3 157.3 162.7 161.6
39 05:22 06:22 55.4 57.3 6.3 14 164.1 169.7 169.9
40 06:23 07:23 56.0 57.9 6.4 13 166.4 172.0 172.2
41 07:24 08:24 54.5 56.4 6.7 14 165.4 171.0 165.9
42 09:30 10:30 55.7 57.5 71 1.3 173.5 179.3 156.8
43 10:31 11:31 60.4 62.4 6.6 12 181.5 187.5 205.5
44 11:32 12:32 51.4 53.1 6.7 14 156.3 161.6 177.6
45 12:33 13:33 64.3 66.4 72 1.2 202.5 209.2 204.2
46 13:34 14:34 715 738 6.9 14 220.8 228.0 217.5
47 14:35 15:35 747 771 6.5 14 2241 2314 225.8
sum 9756.51
Emission Limit Value (ELV) = 440 mg/Nm®
Reference Oxygen 6 %
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4A2.9.2 Plot 2.2 CEM versus SRM Parallel Test Data at CEM measurement conditions —Sulphur
dioxide, wet gas
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4A2.10.2 Table 4.5.2 — Data used for the Variability Test — Sulphur Dioxide, Low Range.

CEMS Calibrated SRM . . Squared
Test No TesF Tes.t Standardised Standardised Difference Difference Difference
Start Time End Time D1 D1-D
value value D1-D
hr:min mg/m3 mg/m3
2 13:00 14:00 238.0 2354 -2.69 0.86 0.73
3 14:01 15:01 234.7 236.5 1.76 5.30 28.13
4 15:02 16:02 239.2 236.5 -2.74 0.81 0.65
5 16:03 17:03 239.2 2354 -3.79 -0.24 0.06
6 18:00 19:00 231.3 229.7 -1.62 1.92 3.69
7 19:01 20:01 217.3 212.9 -4.36 -0.81 0.66
8 20:02 21:02 208.9 200.1 -8.79 -5.25 27.56
9 21:03 22:03 201.8 193.3 -8.48 -4.94 24.41
10 22:04 23:04 199.2 191.3 -7.87 -4.33 18.76
11 23:05 00:05 198.6 187.1 -11.54 -7.99 63.86
12 00:06 01:06 203.4 2171 13.66 17.20 295.91
13 01:07 02:07 205.8 200.6 -5.15 -1.60 2.56
14 02:08 03:08 210.3 202.5 -7.77 -4.23 17.86
15 03:09 04:09 221.4 212.5 -8.91 -5.37 28.81
16 04:10 05:10 233.6 225.9 -7.74 -4.20 17.62
17 05:11 06:11 236.8 2271 -9.65 -6.11 37.34
18 06:12 07:12 239.7 230.0 -9.67 -6.13 37.56
19 07:13 08:13 233.9 222.5 -11.35 -7.81 61.00
20 08:14 09:14 233.2 221.7 -11.55 -8.01 64.11
21 10:00 11:00 243.5 235.7 -7.79 -4.25 18.07
22 11:01 12:01 246.6 237.5 -9.14 -5.59 31.29
23 12:02 13:02 212.2 241.5 29.28 32.82 1077.35
24 13:03 14:03 249.5 243.0 -6.58 -3.03 9.20
25 14:04 15:04 247.0 241.6 -5.48 -1.93 3.74
26 15:05 16:05 241.3 231.9 -9.37 -5.83 34.00
27 17:10 18:10 242.0 238.2 -3.79 -0.25 0.06
28 18:11 19:11 239.1 237.2 -1.85 1.69 2.87
29 19:12 20:12 227.9 225.8 -2.12 1.43 2.03
30 20:13 21:13 648.2 636.8 -11.43 -7.89 62.20
31 21:14 22:14 292.2 263.9 -28.31 -24.76 613.16
32 22:15 23:15 149.7 152.5 2.75 6.29 39.60
33 23:16 00:16 144.8 150.1 5.34 8.89 79.00
34 00:17 01:17 143.5 148.7 5.24 8.79 77.23
35 01:18 02:18 145.6 146.0 0.36 3.91 15.25
36 02:19 03:19 148.9 151.9 3.09 6.63 44.02
37 03:20 04:20 154.7 155.3 0.54 4.09 16.72
38 04:21 05:21 162.7 161.6 -1.17 2.38 5.64
39 05:22 06:22 169.7 169.9 0.25 3.80 14.41
40 06:23 07:23 172.0 172.2 0.18 3.72 13.83
41 07:24 08:24 171.0 165.9 -5.08 -1.54 2.36
42 09:30 10:30 179.3 156.8 -22.52 -18.97 359.96
43 10:31 11:31 187.5 205.5 17.96 21.51 462.49
44 11:32 12:32 161.6 177.6 15.93 19.47 379.13
45 12:33 13:33 209.2 204.2 -5.01 -1.47 2.15
46 13:34 14:34 228.0 217.5 -10.48 -6.93 48.07
47 14:35 15:35 231.4 225.8 -5.58 -2.03 4.14
46 Tests Mean -3.54
Sum 4149.27
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4A2.11.2 - Variability Test Calculation — Sulphur Dioxide, Low Range.

SD= Root(1-Number).Integral(D1-D)? 9.60 mg/m3(s,d),6%02
The uncertainty laid down by the authorities is 20% ELV as a 95%
confidence interval. O, is therefore calculated as:-

Oy= 0.2*440 mg/m3 (s,d,6%02)/1.96 44.90 mg/m3(s,d),6%02
For 46 tests, kv = 0.9885
Therefore variability= 9.6 <=44.9 * 0.9885

or 9.60 <= 44.38

Which is TRUE therefore the CEMS passes the test

4A2.12.2 Plot 3.2 —Standardised CEM data versus standardised SRM - Sulphur dioxide, Low
Range — Reference conditions 273K, 101.3kPa 6% oxygen, dry gas.
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4A2.1.3 Table 4.1.3— Raw monitoring Data — Sulphur Dioxide, High Range

Start Time | End Time | Value (wet) (wet) Moisture \;il,:.te) (dry) Moisture: canditions

hrimin (pprm} (%0} (%0} {ppm) (%) (Y0} {ppm)
1 01-Mar-16 13:00 14:00 7827 6.27 1.57 79.94 6.15 1.95 79.9
2 01-Mar-16 14:01 15:01 7580 6.52 1.57 7783 6.61 1.93 778
3 01-Mar-16 15:02 16:02 7766 6.46 1.57 79.59 629 1.94 79.6
4 01-Mar-16 16:03 17:03 77.25 6.53 1.60 7925 6.28 1.97 79.2
5 01-Mar-16 18:00 19:00 74.83 6.50 1.61 7592 6.53 210 75.9
6 01-Mar-16 19:01 20:01 7060 6.43 1.59 71.82 6.24 2.04 71.8
T 01-Mar-16 20:02 21:02 B67.57 6.50 1.49 68.37 6.07 1.93 68.4
8 01-Mar-16 21:03 22:03 65.39 6.50 1.36 65.83 6.14 1.76 65.8
9 01-Mar-16 22:04 23:04 54.43 5.49 1.51 65.23 610 1.94 65.2
10 01-02/03/2016 23:05 0:05 63.42 6.67 1.56 64.75 5.86 1.99 64.8
11 02-Mar-16 0:06 1:06 64 94 6.68 1.51 66.17 767 1.93 662
12 02-Mar-16 1:07 2:07 6639 6.54 1.50 67.95 619 1.96 68.0
13 02-Mar-16 2:08 3:08 68.01 6.50 1.52 69.37 6.03 1.96 69.4
14 02-Mar-16 3:09 4:09 71.04 6.62 1.50 71.74 525 1.93 7.7
15 02-Mar-16 4:10 510 75.07 6.61 1.52 75.48 5.38 2.00 75.5
16 02-Mar-16 511 611 7581 6.65 1.55 76.50 629 1.83 6.5
17 02-Mar-16 6:12 712 7749 6.55 1.30 7792 622 1.74 779
18 02-Mar-16 713 8:13 T4.67 6.73 1.29 7496 6.31 1.71 75.0
19 02-Mar-16 8:14 914 73.62 6.90 1.29 7313 5.61 1.72 731
20 02-Mar-16 10:00 11:00 7764 6.75 1.25 78.50 6.47 1.72 78.5
21 02-Mar-16 11:01 12:01 7860 8.77 1.23 7977 6.36 1.69 79.8
22 02-Mar-16 12:02 13:02 68.26 6.63 1.21 81.13 6.35 1.69 81.1
23 02-Mar-16 13:03 14:03 80.95 6.49 1.42 8215 6.26 1.68 821
24 02-Mar-16 14:04 15:04 80.44 6.43 1.42 81.96 6.21 1.67 82.0
25 02-Mar-16 15:05 16:05 T8.67 6.42 1.43 80.03 596 1.70 80.0
26 02-Mar-16 1710 18:10 80.55 6.10 1.49 8255 588 1.79 826
27 02-Mar-16 18:11 19:11 80.48 5.94 1.49 82.60 5.81 1.77 82.6
28 02-Mar-16 19:12 2012 7511 6.25 1.47 7713 610 1.75 771
29 02-Mar-16 2013 21:13 21436 6.59 1.44 219.81 583 2.46 219.8
30 02-Mar-16 21:14 2214 87.61 740 325 8273 732 1.72 827
3 02-Mar-16 22:15 2315 45 62 733 122 4933 692 1.51 493
32 02-03/03/2016 2316 016 44 35 T7.25 1.24 48.33 6.98 1.52 48.3
33 03-Mar-16 017 1:17 44.01 T7.23 1.25 48.03 5.94 1.52 48.0
34 03-Mar-16 1:18 2:18 44 58 T7.25 1.25 48 66 5.49 1.50 48.7
35 03-Mar-16 2:19 319 4532 733 1.24 4931 688 1.51 493
36 03-Mar-16 320 4:20 47.08 735 123 50.35 688 1.51 50.4
ar 03-Mar-16 4:21 521 50.62 T7.05 1.28 53.98 6.45 1.57 54.0
38 03-Mar-16 522 622 5555 6.33 1.36 58.49 6.01 1.62 585
39 03-Mar-16 6:23 723 56.15 6.37 1.34 58.93 6.08 1.68 58.9
40 03-Mar-16 724 8:24 5463 5.66 1.39 5719 599 1.60 57.2
41 03-Mar-16 9:30 10:30 55.80 7.06 1.29 50.79 5.93 1.33 50.8
42 03-Mar-16 10:31 11:31 60.55 6.55 1.23 62.53 772 1.68 62.5
43 03-Mar-16 11:32 12:32 51.48 6.70 1.45 61.50 5.90 1.70 61.6
44 03-Mar-16 12:33 13:33 64.48 7.21 1.24 65.80 6.93 1.61 65.9
45 03-Mar-16 13:34 14:34 71.71 5.92 1.38 7282 5.4 1.65 728
46 03-Mar-16 14:35 15:35 74.94 6.51 1.43 7617 6.30 1.68 76.2

Mote:
Emission concentrations expresed at reference conditions 273K, 101.3kPa
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4A2.2.3 Table 4.2.3 -Standardised monitoring Data — Sulphur Dioxide, High Range

Test No Date St;f_srtime Eane_l?itme CEMS Standardised | SRM Standardised Unfggm
hr:min (SO2 mg/m3) (SO2 mg/m3) (mg/m3)
1 01-Mar-18 13.00 14:00 231.3 235.4 12.0
2 01-Mar-18 1401 15.01 228.0 236.5 12.0
3 01-Mar-18 15:02 16:02 232 6 236 5 120
4 01-Mar-16 16:03 1703 2325 235 4 120
5 01-Mar-16 18:00 19:00 224 8 2297 120
6 01-Mar-16 19:01 20:01 211.1 212.9 1.0
7 01-Mar-16 20:02 21:02 202.8 200.1 10.0
8 01-Mar-16 21:03 22:03 196.0 1933 10.0
9 01-Mar-16 22:04 23:04 1933 1913 9.9
10 01-02/03/2016 23:05 0:05 1927 187 .1 97
11 02-Mar-16 0:06 1:06 1975 2171 11.0
12 02-Mar-18 1.07 2.07 1998 200.6 10.0
13 02-Mar-18 2.08 2.08 204.2 202.5 1.0
14 02-Mar-18 3.09 4.09 2151 2125 110
15 02-Mar-16 410 510 227 1 2259 120
16 02-Mar-16 511 611 2301 227 1 120
17 02-Mar-16 612 7:12 232 9 230.0 120
18 02-Mar-16 7:13 8:13 2272 2225 12.0
19 02-Mar-16 8:14 9:14 226.7 2217 12.0
20 02-Mar-16 10:00 11:00 236.6 2357 12.0
21 02-Mar-16 11:01 12:01 239.8 237.5 12.0
22 02-Mar-16 12:02 13:02 206.2 2415 13.0
23 02-Mar-18 13.03 14:03 2426 243.0 13.0
24 02-Mar-18 14.04 15.04 2401 2416 13.0
25 02-Mar-18 15.05 16.05 2346 231.9 12.0
26 02-Mar-18 17:10 18:10 2352 238 2 120
27 02-Mar-16 18:11 19:11 232 5 237 2 120
28 02-Mar-16 19:12 20:12 2215 2258 120
29 02-Mar-16 20:13 21:13 6469 636 8 320
30 02-Mar-16 21:14 22:14 285.5 263.9 14.0
31 02-Mar-16 22:15 23:15 1449 1525 7.9
32 02-03/03/2016 23:16 0:16 140.1 150.1 7.8
33 03-Mar-16 0:17 1:17 138.8 1487 7.7
34 03-Mar-16 1:18 2:18 1408 146.0 7.6
35 03-Mar-18 2:19 2:19 144.0 1510 7.9
36 03-Mar-16 3:20 4:20 1497 1553 8.0
37 03-Mar-16 421 5:21 1576 1616 8.4
38 03-Mar-16 5:22 6:22 164.5 169.9 8.8
39 03-Mar-16 6:23 7:23 166.7 17222 8.9
40 03-Mar-16 7:24 8:24 1657 165.9 8.6
41 03-Mar-16 9:30 10:30 1739 156.8 8.2
42 03-Mar-16 10:21 11:31 1819 205.5 11.0
43 03-Mar-18 11:32 12:32 1566 1778 9.2
44 03-Mar-18 1233 13:33 2031 204.2 1.0
45 03-Mar-18 13:24 14:34 221.4 217.5 1.0
6 03-Mar-16 1435 1535 224 9 2258 120
Nofe:

Emission concentrations expresed at reference conditions 273k, 101.3kPa

6 % Oxygen, dry gas
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4A2.3.3 - Plot 1.3 - Time Series of Standardised CEM versus Standardised SRM data — Sulphur
Dioxide, High Range (Expressed at reference conditions 273K, 101.3kPa, dry gas, 6% oxygen)

Concentration {mg/m3)

12 3 4567 8 9101213141516 171819 202122 2324 2526 27 28 2930 31 32 3334 35 36 37 38 38 40 41 42 43 44 4545

TestNumber
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4A2.4.3 - Elimination of Outliers — Sulphur Dioxide, High Range.

300

450

400

350

300

R*=0.9876
250

200 /,

150 //
100

0 50 100 150 200 250 300 350 400 450 500
CEMs Raw (ppm)

SRM at CEMS Raw (ppm)

Guidance on performing tests for outliers in MID 14181 section 6.3, states the following:

'As a general guide, when plotting the raw SRM and raw CEM data, if the R? value for the
linear regression line is equal or more than 0.9, then it is not ordinarily necessary to perform
an outlier test.

Additionally, any data points are not likely to be outliers unless they are more than three
standard deviations from the regression line’

As the R? value for this determinand was 0.9876, an outlier test has not been undertaken.
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4A2.5.3 Determination of Method A or Method B - Sulphur Dioxide, High Range.

SRM
Test Test SREM
Test No Start Time End Time measured SRM 02 Standardised
value (v}
hr:min (ppm) (%) (mg/m3)
1 13:00 14:00 79.9 5.2 235.4
2 14:01 156:01 77.8 6.6 236.5
3 15:02 16:02 79.6 6.3 236.5
4 16:03 17:03 79.2 6.3 235.4
5 18:00 19:00 75.9 6.5 2297
G 19:01 20:01 718 5.2 2129
7 20:02 21:02 68 .4 6.1 2001
8 21:03 22-03 655 6.1 193.3
9 22:04 23:04 65 2 6.1 191.3
10 23:05 0:05 648 £.9 1871
11 0:06 1:06 66.2 7.7 2171
12 1:07 2:07 68.0 5.2 200.56
13 2:08 3:08 69 4 6.0 202.5
14 3:09 4:09 717 5.2 212.5
15 4:10 5:10 75.5 6.4 2259
16 5:11 G:11 76.5 6.3 2271
17 G:12 712 779 5.2 230.0
18 713 8:13 75.0 6.3 222 5
19 a8:14 9:14 731 6.6 2217
20 10:00 11:00 78.5 6.5 2357
21 11:01 12:01 79.8 6.4 237.5
22 12:02 13:02 81.1 6.4 2415
23 13:03 14:03 821 6.3 2430
24 14:04 15:04 82.0 5.2 2416
25 15:05 16:05 a80.0 6.0 231.9
26 17:10 18:10 82 6 5.9 238.2
27 18:11 19:11 82 6 5.8 237.2
28 19:12 20:12 771 6.1 2258
29 20:13 21:13 219.8 5.8 636.8
an 21:14 22:14 827 7.3 263.9
Eh 22:15 23:15 49 3 6.9 162 5
32 23:16 0:16 453 7.0 1501
33 0:17 117 45.0 5.9 1487
34 1:158 218 487 6.5 146.0
35 2:19 3:19 493 5.9 161.9
36 3:20 4:20 50.4 6.9 1653
a7 4:21 £:21 54 0 6.5 161.6
38 5:22 6:22 58.6 6.0 169.9
39 6:23 723 £58.9 6.1 172.2
40 724 8:24 57.2 6.0 165.9
41 9:30 10:30 505 5.9 156.8
42 10:31 11:31 B2 5 7.7 2055
43 11:32 12:32 61.5 5.9 1776
44 12:33 13:33 65.9 5.9 2042
45 13:34 14:34 72.8 6.4 217.5
46 14:356 16:35 76.2 6.3 2258
Sum 3322 42
Emission Limit Value (ELV) = 440 mg/Nm* h— 636.79
Maximum Permissable uncertainty = 20 % ™ min 145.95
Maximum Permissable uncertainty (at a8 mg/Nm?®
15% of the ELV = 66 mg/Nm?®
Is Ymax - Ymin = MPLU at ELV? Yes ™ s - ¥min 490.84
Is ¥'min = 15% of ELV? Yes
Derivation of Calibration Function Method A
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4A2.6.3 Table 4.3.3 - Data used to derive calibration function - Sulphur Dioxide, High Range.

Test Test SRM CEMS . " A
Test No : measured | measured Yi Xi Xi*Yi Xi? b
Start Time End Time
value (y) signal (x)
hr:min (ppm) (ppm) 1 2 3 4
1 Reference 23/02/2016 0.0 1.2 -10.69 67.62 4779.76 4571.94
2 13:00 14:00 79.9 78.3 9.25 9.48 87.74 89.96
3 14:01 15:01 778 758 714 7.02 50.10 49.1
4 15:02 16:02 79.6 7T 8.90 8.87 78.92 78.69
5 16:03 17:03 79.2 772 8.56 8.46 72.42 71.60
6 18:00 19:00 75.9 748 5.23 6.05 .64 36.57
7 19:01 20 71.8 70.6 1.13 1.81 2.05 329
8 20:02 21:02 68.4 67.6 2.32 1.22 2.83 1.49
9 21:03 22:03 65.8 65.4 -4.86 -3.39 16.50 11.50
10 22:04 23:04 652 B4 4 -5.46 4.35 23.78 18.96
1 23:05 0:05 64.8 63.4 -5.94 -5.37 31.86 28.82
12 0:06 1:06 66.2 64.9 -4.52 -3.84 17.36 14.77
13 1:07 207 68.0 66.4 -2.74 239 6.56 5.73
14 2:.08 3.08 £60.4 688.0 1.32 297 1.02 0.60
15 3.09 4.09 i 71.0 1.05 2.26 2.38 5.09
16 410 510 75.5 7541 4.79 6.28 30.11 39.44
17 511 611 76.5 75.8 5.81 7.02 40.82 49.30
18 6:12 712 779 775 .23 8.70 62.96 75.76
19 713 8:13 75.0 4.7 4.27 5.88 25.10 34.62
20 8:14 9:14 7341 73.6 244 4.83 11.79 23.33
21 10:00 11:00 78.5 776 7.81 8.85 69.15 78.3
22 11:01 12:01 79.8 78.6 9.08 9.81 89.09 96.22
23 12:02 13:02 8141 68.3 10.44 0.52 5.45 0.271
24 13:03 14:03 82.1 80.9 11.46 12.16 139.32 147.84
25 14:04 15.04 820 80 4 11.27 11.65 131.24 135.71
26 15:05 16:05 80.0 787 9.4 9.88 92.30 97.63
27 17:10 18:10 826 80.6 11.86 11.77 139.55 138.44
28 18:11 19:11 826 80.5 11.91 11.70 139.26 136.82
29 19:12 2012 71 751 6.44 6.33 40.77 40.05
30 20:13 21:13 219.8 214.4 149.12 145.57 21708.50 21191.60
Ell 21:14 22:14 82.7 87.6 12.04 18.82 226.59 354.16
32 22:15 2315 493 456 -21.36 -23.16 494.88 536.57
33 2316 0:16 48.3 443 -22.36 24.4 546.54 597.30
34 0:17 1:17 48.0 44.0 -22.66 -24.78 561.44 613.81
35 1:18 2:18 48.7 446 -22.03 -24.21 533.39 586.12
36 2:19 3:19 493 453 -21.38 -23.47 501.85 550.75
37 3:20 4:20 50.4 471 -20.34 -21.71 411.40 471.15
38 4:21 521 54.0 50.6 -16.71 1817 303.67 330.11
39 5:22 6:22 58.5 55.5 -12.20 -13.24 161.58 175.29
40 623 7:23 589 56.1 -11.76 -12.64 148.56 159.70
41 7:24 8:24 57.2 546 -13.50 -14.15 191.09 200.28
42 9:30 10:30 508 558 -19.90 -12.99 258.50 168.73
43 10:31 11:31 B62.5 B80.5 $.16 £.24 67.23 67.87
44 11:32 12:32 B1.5 51.5 9.19 A7 159.05 299.55
45 12:33 13:33 65.9 B64.5 4.79 4.3 20.63 18.57
46 13:34 14:34 72.8 7.7 213 2.93 6.24 8.57
47 14:35 15:35 762 749 5.48 6.16 33.77 379
Sum 3322.42 3232.95 0.00 0.00 32575.82 32450.02 1.00
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4A2.7.3 Determination of Calibration Function - Sulphur Dioxide, High Range.

Method A
If Ymax-Ymin =15% of the ELV, the following formulae are used:

N N N N
b=% (xi-x)(y where Xx=1/NYxi y=1/N}yi X= 68.79

i=1 i=1 i=1 i=1 y= 70.69

b= 1.004
a=y-bx a=7069-6879*1.003 a= 1637
The calibration is function y;=a + bxi or yi= 1.637 +1.004 " xi
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A2.8.3 Table A.4.4.3 - Calculation of calibrated CEMS values - Sulphur Dioxide, High Range.

Test No Test Test CEMS Raw |CEMS Calibrated | CEMS Dry CEMS Standacldeis’\/z Value CEMS Calibrated SRM
Start Time End Time Value (x) signal Oxygen Moisture (dry) Standardised Value| Standardised
hr:min (ppm) (ppm) (%) (%) (mg/Nm®) (mg/Nm®) (mg/m3)
1 Reference 23/02/2016 12 28 0.0 1.2 8.0 0.0
2 13:00 14:00 78.3 80.2 6.3 16 2313 2371 2354
3 14:01 15:01 75.8 777 6.5 16 228.0 233.8 236.5
4 15:02 16:02 7.7 79.6 6.5 16 2326 238.4 236.5
5 16:03 17:03 772 79.2 6.5 16 2325 238.3 2354
6 18:00 19:00 74.8 76.8 6.5 16 2248 230.6 229.7
7 19:01 20:01 70.6 725 6.4 16 2111 216.8 2129
8 20:02 21:02 67.6 69.5 6.5 15 202.8 208.5 200.1
9 21:03 22:03 65.4 67.3 6.5 14 196.0 201.6 193.3
10 22:04 23:.04 64.4 66.3 6.5 15 193.3 198.9 191.3
1" 23:05 00:05 63.4 65.3 6.7 16 192.7 198.4 187.1
12 00:06 01:06 64.9 66.8 6.7 15 197.5 203.2 2171
13 01:07 02:07 66.4 68.3 6.5 15 199.8 205.5 200.6
14 02:08 03:08 68.0 69.9 6.5 15 204.2 209.9 2025
15 03:09 04:09 71.0 73.0 6.6 15 215.1 220.9 2125
16 04:10 05:10 751 77.0 6.6 15 2271 233.0 2259
17 05:11 06:11 75.8 777 6.7 15 230.1 235.9 2271
18 06:12 07:12 775 794 6.5 1.3 2329 238.7 230.0
19 07:13 08:13 747 76.6 6.7 1.3 227.2 233.1 2225
20 08:14 09:14 736 75.5 6.9 13 226.7 232.6 221.7
21 10:00 11:00 776 79.6 6.8 13 236.6 2425 235.7
22 11:01 12:01 786 80.5 6.8 1.2 239.8 2457 2375
23 12:02 13:02 68.3 70.2 6.6 1.2 206.2 212.0 2415
24 13:03 14:03 80.9 82.9 6.5 14 2426 248.4 243.0
25 14:04 15:04 80.4 82.4 6.4 14 2401 245.9 2416
26 15:05 16:05 78.7 80.6 6.4 1.4 234.6 240.4 231.9
27 17:10 18:10 80.6 825 6.1 15 235.2 240.9 238.2
28 18:11 19:11 80.5 824 59 15 2325 238.2 237.2
29 19:12 20:12 751 77.0 6.2 15 2215 2271 225.8
30 20:13 21:13 214.4 216.8 6.6 14 646.9 654.3 636.8
31 21:14 22:14 87.6 89.6 74 33 285.5 291.9 263.9
32 22:15 23:15 456 474 73 1.2 144.9 150.6 152.5
33 23:16 00:16 443 46.2 73 1.2 140.1 145.8 150.1
34 00:17 01:17 440 45.8 72 1.2 138.8 1445 148.7
35 01:18 02:18 446 46.4 7.3 1.2 140.8 146.5 146.0
36 02:19 03:19 453 471 7.3 1.2 144.0 149.8 151.9
37 03:20 04:20 471 48.9 7.3 1.2 149.7 155.5 155.3
38 04:21 05:21 50.6 52.5 71 1.3 157.6 163.3 161.6
39 05:22 06:22 556.5 57.4 6.3 14 164.5 170.0 169.9
40 06:23 07:23 56.1 58.0 6.4 13 166.7 172.2 172.2
41 07:24 08:24 54.6 56.5 6.7 1.4 165.7 171.3 165.9
42 09:30 10:30 55.8 57.6 71 13 173.9 179.7 156.8
43 10:31 11:31 60.5 62.4 6.6 1.2 181.9 187.5 205.5
44 11:32 12:32 515 53.3 6.7 14 156.6 162.2 177.6
45 12:33 13:33 64.5 66.4 72 1.2 2031 209.0 204.2
46 13:34 14:34 M7 73.6 6.9 14 2214 227.4 2175
47 14:35 15:35 74.9 76.9 6.5 14 2249 230.6 2258
Sum 9802.67
Emission Limit Value (ELV) = 440 mg/Nm®
Reference Oxygen 6 %
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4A2.9.3 Plot 2.3 CEM versus SRM Parallel Test Data at CEM measurement conditions —Sulphur
dioxide, wet gas.
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4A2.10.3 Table 4.5.3 — Data used for the Variability Test — Sulphur Dioxide, High Range.

CEMS Calibrated SRM . . Squared
Test No TesF Tes.t Standardised Standardised Difference Difference Difference
Start Time End Time D1 D1-D
value value D1-D
hr:min mg/m3 mg/m3
2 13:00 14:00 237.1 235.4 -1.72 1.67 2.79
3 14:01 15:01 233.8 236.5 2.65 6.04 36.43
4 15:02 16:02 238.4 236.5 -1.89 1.50 2.24
5 16:03 17:03 238.3 2354 -2.92 0.47 0.22
6 18:00 19:00 230.6 229.7 -0.91 2.48 6.14
7 19:01 20:01 216.8 212.9 -3.85 -0.46 0.22
8 20:02 21:02 208.5 200.1 -8.41 -5.02 25.18
9 21:03 22:03 201.6 193.3 -8.32 -4.93 24.29
10 22:04 23:04 198.9 191.3 -7.64 -4.25 18.07
11 23:05 00:05 198.4 187.1 -11.34 -7.95 63.23
12 00:06 01:06 203.2 2171 13.89 17.27 298.37
13 01:07 02:07 205.5 200.6 -4.86 -1.47 2.15
14 02:08 03:08 209.9 202.5 -7.34 -3.95 15.63
15 03:09 04:09 220.9 212.5 -8.35 -4.96 24.64
16 04:10 05:10 233.0 225.9 -7.05 -3.67 13.44
17 05:11 06:11 235.9 2271 -8.77 -5.39 29.02
18 06:12 07:12 238.7 230.0 -8.70 -5.32 28.25
19 07:13 08:13 233.1 222.5 -10.57 -7.18 51.59
20 08:14 09:14 232.6 221.7 -10.94 -7.55 57.04
21 10:00 11:00 242.5 235.7 -6.78 -3.39 11.52
22 11:01 12:01 245.7 237.5 -8.21 -4.82 23.26
23 12:02 13:02 212.0 241.5 29.51 32.90 1082.28
24 13:03 14:03 248.4 243.0 -5.47 -2.08 4.35
25 14:04 15:04 245.9 241.6 -4.37 -0.98 0.96
26 15:05 16:05 240.4 231.9 -8.44 -5.06 25.58
27 17:10 18:10 240.9 238.2 -2.69 0.70 0.49
28 18:11 19:11 238.2 237.2 -0.97 2.42 5.85
29 19:12 20:12 227 1 225.8 -1.33 2.06 4.25
30 20:13 21:13 654.3 636.8 -17.55 -14.16 200.48
31 21:14 22:14 291.9 263.9 -27.99 -24.60 605.20
32 22:15 23:15 150.6 152.5 1.84 5.22 27.29
33 23:16 00:16 145.8 150.1 4.34 7.73 59.78
34 00:17 01:17 144.5 148.7 4.21 7.60 57.75
35 01:18 02:18 146.5 146.0 -0.59 2.80 7.84
36 02:19 03:19 149.8 151.9 2.19 5.58 31.09
37 03:20 04:20 155.5 155.3 -0.23 3.15 9.94
38 04:21 05:21 163.3 161.6 -1.73 1.66 2.75
39 05:22 06:22 170.0 169.9 -0.06 3.33 11.09
40 06:23 07:23 172.2 172.2 -0.07 3.32 11.02
41 07:24 08:24 171.3 165.9 -5.38 -2.00 3.98
42 09:30 10:30 179.7 156.8 -22.83 -19.45 378.12
43 10:31 11:31 187.5 205.5 17.97 21.36 456.36
44 11:32 12:32 162.2 177.6 15.33 18.72 350.38
45 12:33 13:33 209.0 204.2 -4.82 -1.43 2.05
46 13:34 14:34 227.4 217.5 -9.87 -6.49 42.06
47 14:35 15:35 230.6 225.8 -4.81 -1.42 2.02
46 Tests Mean -3.39
Sum 4116.65
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4A2.11.3 - Variability Test Calculation — Sulphur Dioxide, High Range.

SD= Root(1-Number).Integral(D1-D)? 9.56 mg/m3(s,d),6%02
The uncertainty laid down by the authorities is 20% ELV as a 95%
confidence interval. O, is therefore calculated as:-

Oy= 0.2*440 mg/m3 (s,d,6%02)/1.96 44.90 mg/m3(s,d),6%02
For 46 tests, kv = 0.9885
Therefore variability= 9.56 <=44.9 * 0.9885

or 9.56 <= 44.38

Which is TRUE therefore the CEMS passes the test

4A2.12.3 Plot 3.3 —Standardised CEM data versus standardised SRM - Sulphur dioxide, High
Range — Reference conditions 273K, 101.3kPa., 6% oxygen, dry gas.
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Section 4A3: Data & calculations — QAL2 — Unit 9, Procal 2
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Section 4A3 — Data and calculations — QAL2 Procal 2

4A3.1.1 Table 4.1.1 — Raw monitoring Data — Oxides of Nitrogen

SRM

TestNo Date Sta-ll—';3 ?time Enze'ls'itme CE\'\/AaSlUZaW C():xEy"(\;:n Nclolizs'\t/lusre \ZEI‘L\:Ve Osxljgin Mc?i:’t'l\fre CESSS’\_A;;W

(Wet) (dry) (dry) (Dry) conditions

hr:min NO (ppm) (%) (%) _INOx (ppm (%) (%) NOXx (ppm)
1 01-Mar-16 13:00 14:00 246.56 6.27 1.57 231.17 6.15 1.95 226.7
2 01-Mar-16 14:01 15:01 235.25 6.52 1.57 198.67 6.61 1.93 194.8
3 01-Mar-16 15:02 16:02 195.58 6.46 1.57 207.83 6.29 1.94 203.8
4 01-Mar-16 16:03 17:03 238.85 6.53 1.60 210.67 6.28 1.97 206.5
5 01-Mar-16 18:00 19:00 235.29 6.50 1.61 216.17 6.53 2.10 211.6
6 01-Mar-16 19:01 20:01 238.55 6.43 1.59 218.17 6.24 2.04 213.7
7 01-Mar-16 20:02 21:02 238.85 6.50 1.49 223.33 6.07 1.93 219.0
8 01-Mar-16 21:03 22:03 242.34 6.50 1.36 223.83 6.14 1.76 219.9
9 01-Mar-16 22:04 23:04 242.54 6.49 1.51 227.67 6.10 1.94 2232
10 01-02/03/2016 23:05 0:05 233.54 6.67 1.56 233.83 5.86 1.99 229.2
11 02-Mar-16 0:06 1:06 232.95 6.68 1.51 188.50 7.67 1.93 184.9
12 02-Mar-16 1:07 2:07 240.02 6.54 1.50 222.33 6.19 1.96 218.0
13 02-Mar-16 2:08 3:08 234.98 6.50 1.52 228.33 6.03 1.96 223.8
14 02-Mar-16 3:09 4:09 203.37 6.62 1.50 220.67 6.25 1.93 216.4
15 02-Mar-16 4:10 5:10 233.03 6.61 1.52 214.67 6.38 2.00 2104
16 02-Mar-16 5:11 6:11 229.30 6.65 1.65 216.67 6.29 1.83 212.7
17 02-Mar-16 6:12 7:12 235.21 6.55 1.30 216.17 6.22 1.74 2124
18 02-Mar-16 7:13 8:13 230.35 6.73 1.29 217.67 6.31 1.71 213.9
19 02-Mar-16 8:14 9:14 223.47 6.90 1.29 205.67 6.61 1.72 2021
20 02-Mar-16 10:00 11:00 229.63 6.75 1.25 220.67 6.47 1.72 216.9
21 02-Mar-16 11:01 12:01 227.01 6.77 1.23 211.83 6.36 1.69 208.3
22 02-Mar-16 12:02 13:02 231.36 6.63 1.21 210.33 6.35 1.69 206.8
23 02-Mar-16 13:03 14:03 240.65 6.49 1.42 217.67 6.26 1.68 214.0
24 02-Mar-16 14:04 15:04 241.03 6.43 1.42 214.83 6.21 1.67 211.2
25 02-Mar-16 15:05 16:05 200.33 6.42 1.43 223.00 5.96 1.70 219.2
26 02-Mar-16 17:10 18:10 244.86 6.10 1.49 245.17 5.88 1.79 240.8
27 02-Mar-16 18:11 19:11 247.24 5.94 1.49 219.50 5.81 1.77 215.6
28 02-Mar-16 19:12 20:12 236.57 6.25 1.47 213.17 6.10 1.75 209.4
29 02-Mar-16 20:13 21:13 229.12 6.59 1.44 225.33 5.83 2.46 219.8
30 02-Mar-16 21:14 22:14 196.73 7.40 3.25 176.00 7.32 1.72 173.0
31 02-Mar-16 22:15 23:15 206.37 7.33 1.22 187.17 6.92 1.51 184.3
32 02-03/03/2016 23:16 0:16 206.86 7.25 1.24 187.83 6.98 1.52 185.0
33 03-Mar-16 0:17 1:17 209.00 7.23 1.25 190.00 6.94 1.52 187.1
34 03-Mar-16 1:18 2:18 212.25 7.25 1.25 201.00 6.49 1.50 198.0
35 03-Mar-16 2:19 3:19 181.37 7.33 1.24 192.50 6.88 1.51 189.6
36 03-Mar-16 3:20 4:20 197.25 7.35 1.23 190.50 6.88 1.51 187.6
37 03-Mar-16 4:21 5:21 209.26 7.05 1.28 203.33 6.45 1.57 200.1
38 03-Mar-16 5:22 6:22 235.89 6.33 1.36 215.83 6.01 1.62 212.3
39 03-Mar-16 6:23 7:23 236.29 6.37 1.34 215.83 6.08 1.68 212.2
40 03-Mar-16 7:24 8:24 223.32 6.66 1.39 210.50 5.99 1.60 2071
4 03-Mar-16 9:30 10:30 209.45 7.06 1.29 196.50 6.93 1.33 193.9
42 03-Mar-16 10:31 11:31 231.85 6.55 1.23 174.67 7.72 1.68 171.7
43 03-Mar-16 11:32 12:32 226.55 6.70 1.45 229.33 5.90 1.70 2254
44 03-Mar-16 12:33 13:33 205.02 7.21 1.24 185.50 6.93 1.61 182.5
45 03-Mar-16 13:34 14:34 206.71 6.92 1.38 203.83 6.41 1.65 200.5
46 03-Mar-16 14:35 15:35 182.20 6.51 1.43 195.33 6.30 1.68 192.0

Note:

Emission concentrations expresed at reference conditions 273K, 101.3kPa
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4A3.2.1 Table 4.2.1 - Standardised monitoring Data — Oxides of Nitrogen

Test No Date St;e_?time Enze%tme CEMS Standardised | SRM Standardised Unfﬂ:inw
hr:min (MOx as NO2 mg/m3) | (NOx as NO2 mg/m3) (mg/m3)
1 01-Mar-16 13:00 14:00 523.8 4797 16.0
2 01-Mar-16 14:01 15:01 508.6 4255 14.0
3 01-Mar-16 15:02 16:02 421.0 4353 15.0
4 01-Mar-16 16:03 17:03 516.7 441.0 15.0
5 01-Mar-16 18:00 19:00 508.1 460.2 15.0
& 01-Mar-16 19:01 20:01 5126 4554 156.0
7 01-Mar-16 20:02 21:02 5152 460.7 15.0
a8 01-Mar-16 21:03 22:03 5219 4641 16.0
9 01-Mar-16 22:04 23:04 5229 470.5 16.0
10 01-02/03/20186 23:05 0:05 510.0 4758 16.0
11 02-Mar-16 0:06 1:08 5091 4359 15.0
12 02-Mar-16 1:07 2:07 5191 462 6 16.0
13 02-Mar-16 2:08 3:08 507.0 469.7 16.0
14 02-Mar-16 3:09 4:09 442 5 4607 15.0
15 02-Mar-16 4:10 510 506.7 452 5 15.0
16 02-Mar-16 5:11 611 500.2 4539 15.0
17 02-Mar-16 6:12 712 5081 4507 15.0
18 02-Mar-16 713 8:13 503.8 456.4 15.0
19 02-Mar-16 8:14 9:14 4946 440.4 15.0
20 02-Mar-16 10:00 11:00 502.9 468.0 16.0
21 02-Mar-16 11:01 12:01 497.8 4456 15.0
22 02-Mar-16 12:02 13:02 502.3 4423 15.0
23 02-Mar-16 13:03 14:03 518.4 454.9 15.0
24 02-Mar-16 14:04 15:04 517.2 4475 15.0
25 02-Mar-16 15:05 16:05 429.4 456.6 15.0
26 02-Mar-16 17:10 18:10 513.9 490 4 17.0
27 02-Mar-16 18:11 19:11 513.4 4451 15.0
28 02-Mar-16 19:12 20012 501.3 440.7 15.0
29 02-Mar-16 20:13 21:13 497.0 4576 15.0
30 02-Mar-16 21:14 22:14 460.8 396.6 13.0
31 02-Mar-16 22:15 23115 471.0 4096 14.0
32 02-03/03/2016 23:16 0:16 469 6 413.0 14.0
33 03-Mar-16 0:17 1:17 4739 416.5 14.0
34 03-Mar-16 1:18 2:18 481.9 4269 14.0
35 03-Mar-16 2:19 3:19 4142 4200 14.0
36 03-Mar-16 3:20 4:20 450.9 4159 14.0
37 03-Mar-16 4:21 5:21 468.3 4306 15.0
38 03-Mar-16 5:22 6:22 502.1 4434 156.0
39 03-Mar-16 623 723 504.3 4458 15.0
40 03-Mar-16 724 8:24 486.8 431.9 15.0
41 03-Mar-16 9:30 10:30 4691 430.3 15.0
42 03-Mar-16 10:31 11:31 500.68 4056 14.0
43 03-Mar-16 11:32 12:32 495 5 467 8 16.0
44 03-Mar-16 12:33 13:33 464 1 4064 14.0
45 03-Mar-16 13:34 14:34 458 8 4303 15.0
46 03-Mar-16 14:35 15:35 3829 4092 14.0
Nofe:
Emission concentrations expresed at reference conditions 273K, 101.3kPa 6 % Oxygen, dry gas
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4A3.3.1 — Plot 1.1 - Time Series of Standardised CEM versus Standardised SRM data — Oxides
of Nitrogen, (Expressed at reference conditions 273K, 101.3kPa, dry gas, 6% oxygen)
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4A3.4.1 - Elimination of Outliers — Oxides of Nitrogen,
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SRM Value at Is Result an
Test Mo Test Test CEMS Raw Value| CEMS Raw Difference Di |PTereNce Di-l o pier _ DI
Start Time End Time Di —
conditions Di= 25D
hr:min (ppm} (ppm}
1 13:00 14:00 246.6 226.7 -19.90 -2.36 Mo
2 14:01 15:01 235.2 194.8 -40.41 -22.88 MNo
3 15:02 16:02 195.6 203.8 8.22 25.75 Mo
4 16:03 17:03 238.9 206.5 -32.33 -14.80 Mo
5 18:00 19:00 235.3 2116 -23.65 612 Mo
5] 19:01 20:01 2385 213.7 -24.84 -7.30 Mo
T 20:02 21:02 238.9 219.0 -19.82 -2.29 MNo
8 21:03 22:03 242.3 219.9 -22.45 -4.92 Mo
9 22:04 23:04 242.5 223.2 -19.29 -1.76 Mo
10 23:05 00:05 233.5 229.2 -4.36 13.17 MNo
11 00:06 01:06 233.0 184.9 -48.09 -30.56 Yes
12 01:07 02:07 240.0 218.0 -22.03 -4.50 MNo
13 02:08 03:08 235.0 223.8 -11.13 6.40 Mo
14 03:09 04:09 203.4 216.4 13.05 30.58 Yes
15 04:10 05:10 233.0 210.4 -22 65 -5.11 Mo
16 05:11 06:11 229.3 212.7 -16.61 0.92 Mo
17 06:12 07:12 2352 212.4 -22 80 -527 MNo
18 0v:13 08:13 230.3 213.9 -16.41 1.12 Mo
19 08:14 09:14 223.5 202.1 -21.33 -3.80 Mo
20 10:00 11:00 229.6 216.9 -12.75 4.78 MNo
21 11:01 12:01 227.0 208.3 -18.76 -1.22 MNo
22 12:02 13:02 231.4 206.8 -24.58 -7.05 MNo
23 13:03 14:03 240.7 214.0 -26.65 -9.12 MNo
24 14:04 15:04 241.0 211.2 -28.79 -12.25 Mo
25 15:05 16:05 200.3 219.2 18.88 36.41 Yes
26 17:10 18:10 244 9 240.8 -4.09 13.44 Mo
27 18:11 19:11 247.2 2156 -31.62 -14.09 Mo
28 19:12 20:12 236.6 209.4 -27.13 -9.59 MNo
29 20:13 21:13 229.1 219.8 -9.34 8.19 Mo
30 21:14 22:14 196.7 173.0 -23.76 -6.23 Mo
31 22:15 23:15 206.4 184.3 -22.02 -4.49 MNo
32 23:16 00:16 206.9 185.0 -21.88 -4.34 MNo
33 00:17 01:17 209.0 187.1 -21.89 -4.36 MNo
34 01:18 02:18 212.3 198.0 -14.26 3.27 MNo
35 02:19 03:19 181.4 189.6 8.23 25.76 Mo
36 03:20 04:20 187.3 187.6 -9.62 7.91 Mo
37 04:21 05:21 209.3 200.1 -9.13 8.40 Mo
38 05:22 06:22 2359 212.3 -23.55 -6.02 MNo
39 06:23 0723 236.3 212.2 -24.07 -6.54 Mo
40 0v-24 08:24 223.3 2071 -16.20 1.34 Mo
41 09:30 10:30 209.5 193.9 -15.86 1.97 MNo
42 10:31 11:31 231.9 171.7 -60.12 -42.59 Yes
43 11:32 12:32 226.5 225.4 -1.11 16.42 MNo
44 12:33 13:33 205.0 182.5 -22.51 -4.98 MNo
45 13:34 14:34 206.7 200.5 -6.24 11.30 Mo
46 14:35 15:35 182 2 192.0 9.85 27.38 o
Average Di -17.53
Standard Deviation 14 80
Standard Deviation x2 29.60
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4A3.5.1 Determination of Method A or Method B - Oxides of Nitrogen

SRM
Test Test SREM
Test No Start Time End Time measured SRM 02 Standardised
value ()
hr:min (ppm) (%) img/m3)
13:00 14-00 2312 5.2 A79.7
14:01 15:01 198.7 6.6 425 5
15:02 16:02 207 8 6.3 4353
16:03 17:03 2107 6.3 4410
18:00 19:00 216.2 6.5 4602
19:01 20:01 2182 5.2 455 4
20:02 21:02 2233 6.1 4607
21:03 22:03 2238 6.1 464 1
22:04 23:04 2277 6.1 4705
23:05 0:05 2338 59 475 8
1:07 207 222 3 5.2 462 6
2:08 3:08 2283 6.0 4697
410 510 2147 6.4 452 5
511 G:11 216.7 6.3 4539
6:12 712 2162 6.2 4507
713 8:13 7T 6.3 455 4
8:14 9-14 20657 6.6 440 4
10:00 11:00 2207 6.5 468.0
11:01 12:01 2118 6.4 445 6
12:02 13:02 2103 6.4 442 3
13:03 14:03 7T 6.3 454 5
14:-04 15:04 214 8 5.2 447 5
17:10 18:10 245 2 5.9 499 4
18:11 19:11 2195 5.8 445 1
19:12 2012 213.2 6.1 4407
2013 21:13 2263 5.8 45T B
21:14 2214 176.0 7.3 396 6
2215 23:15 187.2 6.9 409 6
23:16 0:16 187.8 7.0 413.0
0:17 1:17 190.0 6.9 4165
1:18 218 2010 6.5 4269
219 3:19 192 5 5.9 4200
3:20 4:20 1905 6.9 4155
4:21 5:21 2033 6.5 4306
522 G:22 2158 6.0 443 4
6:23 723 2158 6.1 445 6
724 8:24 2105 6.0 4315
9:30 10:30 1965 6.9 4303
11:32 12:32 2293 5.9 ART 8
12:33 13:33 1855 6.9 406 4
13:34 14:34 2038 6.4 4303
14:35 16:35 1953 6.3 409 2
Sum 8872 33
Emission Limit Value (ELV) = 1080 mg.-’NmE' ke 4589 35
Maximum Permissable uncertainty = 20 %a ™ min 396.61
Maximum Permissable uncertainty (a 216 mg/Nm*
15% of the ELV = 162 mg.-’Nm3
Is Ymax - Ymin = MPU at ELV? Mo Y s - min 102.78
Is ¥'min = 16% of ELV? Yes
Derivation of Calibration Function Method B
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4A3.6.1 Table 4.3.1 - Data used to derive calibration function - Oxides of Nitrogen,

Test Test SRM CEMS . " A
Test No ) measured | measured Yi Xi Xi*Yi Xi* b
Start Time End Time
value (y) signal (x)
hr:min (ppm) (ppm) 1 2 3 4
1 Reference 26/02/2016 0.0 1.7 -202.69 -218.01 44186.68 47526.83
2 13:00 14:00 226.7 246.6 23.98 26.85 643.82 721.02
3 14:01 15:01 194.8 2352 7.85 15.54 121.97 201.45
4 15:02 16:02 203.8 1956 1.1 24.13 -26.84 582.21
5 16:03 17:03 206.5 238.9 3.84 19.14 73.44 366.49
6 18:00 19:00 211.6 2353 8.95 15.58 139.48 242.78
7 19:01 20:01 2137 238.5 11.03 18.84 207.73 354.97
8 20:02 21:02 219.0 238.9 16.34 19.15 312.91 366.54
9 21:03 22:03 219.9 2423 17.20 22.63 389.33 512.27
10 22:04 23:04 2232 242.5 20.56 22.83 469.54 521.35
11 23:05 0:05 2292 2335 26.49 13.84 366.58 191.43
13 1:07 207 218.0 240.0 15.30 201 310.75 412.52
14 2:08 3.08 2238 235.0 21.16 15.27 323.19 2331
16 4:10 5:10 210.4 233.0 7.70 13.32 102.51 177.44
17 511 6:11 2127 220.3 10.01 9.60 96.04 92.12
18 6:12 712 212.4 235.2 9.72 15.50 150.73 240.33
19 713 8:13 2139 230.3 11.25 10.64 119.75 113.23
20 814 9:14 2021 223.5 0.55 3.76 -2.06 14.15
21 10:00 11:00 216.9 229.6 14.19 9.92 140.74 98.38
22 11:01 12:01 208.3 227.0 5.57 7.30 40.69 53.36
23 12:02 13:02 206.8 231.4 4.09 11.65 47.68 135.78
24 13:03 14:03 214.0 240.7 11.32 20.95 237.04 438.73
25 14:04 15:04 211.2 241.0 8.56 21.32 182.50 454.66
27 17:10 18:10 240.8 244.9 38.09 25.16 958.10 632.86
28 18:11 19:11 2156 2472 12.94 271.53 356.21 758.11
29 19:12 20:12 209.4 236.6 6.75 16.86 113.89 284.28
30 20:13 21:13 219.8 2291 17.09 9.42 160.98 88.68
31 21:14 22:14 173.0 196.7 -29.72 -22.98 682.86 527.97
32 22:15 23:15 184.3 206.4 -18.34 13.34 244.56 177.90
33 2318 0:16 186.0 206.9 7.1 -12.85 227.53 165.13
34 0:17 1:17 187.1 209.0 -15.57 -10.70 166.69 114.58
35 1:18 2:18 198.0 212.3 4.69 7.45 34.97 55.54
36 219 319 1896 181.4 -13.08 -38.33 501.58 1469.53
37 320 4:20 187.6 197.3 -15.06 -22.46 33847 504.28
38 4:21 5:21 2001 209.3 -2.55 -10.44 26.63 109.05
39 5:22 622 2123 2359 9.65 16.18 156.15 261.83
40 6:23 7:23 212.2 236.3 9.53 16.58 158.06 274.97
41 7:24 8:24 2071 223.3 4.4 3.62 16.06 13.08
42 9:30 10:30 193.9 209.5 -8.80 -10.26 90.23 105.19
44 11:32 12:32 2254 226.5 22.75 6.84 155.61 46.77
45 12:33 13:33 182.5 205.0 -20.18 -14.69 296.45 215.83
46 13:34 14:34 200.5 206.7 2.1 -13.00 28.72 168.89
47 14:35 15:35 192.0 182.2 -10.64 -37.51 398.91 1406.72
Sum 8715.46 9447.38 0.00 0.00 53502.59 61472.45 0.87
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4A3.7.1 Determination of Calibration Function - Oxides of Nitrogen

Method B

Formulae:- Number of tests conducted = N 43

If Ymax-Ymin <15% of the ELV, the following formulae are used:

b=(y/(x-Z}) x=(1/No. AMS Tests) * Total AMS

x=(1/ 43)°9447.3 or- X= 219.71

a=(-p.Z) y=(1/No. SRM Tests) * Total SRM

y=(1/ 43)*8715. or - y= 202.69

The Slope is calculated by :
B=yl(x-Z) 202.6/( 219.71.7) B= 0.930

The offset is calculated by:

a=-B.2 -0.92*1.7 a= -1.58
The calibration is function y;, = o + Bym OF yi= -1.58+092" Xi
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4A3.8.1 Table 4.4.1 - Calculation of calibrated CEMS values - Oxides of Nitrogen

Test No Test Test CEMS Raw |CEMS Calibrated | CEMS Dry CEMS Standa(r:dEiz/Si Value CEMS Calibrated SRM
Start Time End Time Value (x) signal Oxygen Moisture (dry) Standardised Value | Standardised
hr:min (ppm) (ppm) (%) (%) (mg/Nm®) (mg/Nm®) (mg/m3)
1 Reference 25/02/2016 17 0.0 0.0 17 0.0 0.0
2 13:00 14:00 246.6 2276 6.3 1.6 523.8 483.6 479.7
3 14:01 15:01 235.2 2171 6.5 1.6 508.6 469.5 425.5
4 15:02 16:02 195.6 180.3 6.5 1.6 421.0 388.0 435.3
5 16:03 17:03 238.9 220.5 6.5 1.6 516.7 477.0 441.0
6 18:00 19:00 235.3 217.2 6.5 1.6 508.1 469.0 460.2
7 19:01 20:01 238.5 220.2 6.4 1.6 512.6 473.2 455.4
8 20:02 21:02 2389 2205 6.5 15 515.2 475.6 460.7
9 21:08 22:03 2423 2237 6.5 14 521.9 481.9 464.1
10 22:04 23:04 2425 223.9 6.5 1.5 522.9 482.7 470.5
1 23:05 00:05 233.5 2155 6.7 1.6 510.0 470.7 475.8
13 01:07 02:07 240.0 2216 6.5 15 519.1 479.2 462.6
14 02:08 03:08 235.0 216.9 6.5 1.5 507.0 467.8 469.7
16 04:10 05:10 233.0 2151 6.6 1.5 506.7 467.7 452.5
17 05:11 06:11 2293 2116 6.7 15 500.2 461.3 453.9
18 06:12 07:12 235.2 2171 6.5 15 508.1 470.0 450.7
19 07:13 08:13 230.3 212.6 6.7 1.5 503.8 466.1 456.4
20 08:14 09:14 2235 206.2 6.9 1.3 494.6 456.5 440.4
21 10:00 11:00 229.6 2119 6.8 1.3 502.9 464.3 468.0
22 11:01 12:01 227.0 209.5 6.8 1.3 497.8 459.6 445.6
23 12:02 13:02 2314 2135 6.6 1.3 502.3 463.8 442.3
24 13:03 14:03 240.7 222.2 6.5 1.2 518.4 477.6 454.9
25 14:04 15:04 241.0 2225 6.4 12 517.2 476.4 447.5
27 17:10 18:10 2449 226.1 5.9 1.4 513.9 469.1 499.4
28 18:11 19:11 247.2 228.3 6.2 1.4 513.4 483.5 4451
29 19:12 20:12 236.6 2184 6.6 14 501.3 4736 440.7
30 20:13 21:13 2291 2114 74 15 497.0 486.4 457.6
31 21:14 22:14 196.7 181.3 7.3 1.5 460.8 415.0 396.6
32 22:15 23:15 206.4 190.3 7.3 1.5 471.0 433.0 409.6
33 23:16 00:16 206.9 190.7 7.2 14 469.6 4333 413.0
34 00:17 01:17 209.0 192.7 7.3 3.3 473.9 446.7 416.5
35 01:18 02:18 2123 195.8 7.3 1.2 481.9 447.0 426.9
36 02:19 03:19 181.4 167.0 7.3 12 4142 381.9 420.0
37 03:20 04:20 197.3 181.8 71 12 450.9 406.8 4159
38 04:21 05:21 209.3 193.0 6.3 1.2 468.3 410.3 430.6
39 05:22 06:22 235.9 217.7 6.4 1.2 502.1 464.2 443.4
40 06:23 07:23 236.3 2181 6.7 12 504.3 4746 4456
41 07:24 08:24 2233 206.0 71 1.3 486.8 461.5 431.9
42 09:30 10:30 209.5 193.1 6.6 1.4 469.1 417.5 430.3
44 11:32 12:32 226.5 209.0 6.7 13 495.5 456.7 467.8
45 12:33 13:33 205.0 189.0 72 14 464.1 428.5 406.4
46 13:34 14:34 206.7 190.6 6.9 1.3 458.8 422.6 430.3
47 14:35 15:35 182.2 167.8 6.5 1.2 392.9 361.2 409.2
Sum 20630.36
Emission Limit Value (ELV) = 1080 mg/Nm®
Reference Oxygen 6 %
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4A3.9.1 Plot 2.1 CEM versus SRM Parallel Test Data at CEM measurement conditions —NOx
ppm, wet gas.
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4A3.10.1 Table 4.5.1 — Data used for the Variability Test — Oxides of Nitrogen

CEMS Calibrated SRM . . Squared
Test Test . ) Difference Difference .
Test No ) . Standardised Standardised Difference
Start Time End Time D1 D1-D
value value D1-D
hr:min mg/m3 mg/m3
2 13:00 14:00 483.6 479.7 -3.97 5.68 32.28
3 14:01 15:01 469.5 425.5 -43.98 -34.33 1178.63
4 15:02 16:02 388.0 435.3 47.25 56.90 3237.14
5 16:03 17:03 477.0 441.0 -36.02 -26.38 695.74
6 18:00 19:00 469.0 460.2 -8.72 0.93 0.86
7 19:01 20:01 473.2 455.4 -17.74 -8.10 65.55
8 20:02 21:02 475.6 460.7 -14.91 -5.27 27.73
9 21:03 22:03 481.9 464.1 -17.74 -8.09 65.44
10 22:04 23:04 482.7 470.5 -12.19 -2.54 6.46
11 23:05 00:05 470.7 475.8 5.14 14.79 218.73
13 01:07 02:07 479.2 462.6 -16.66 -7.02 49.25
14 02:08 03:08 467.8 469.7 1.86 11.51 132.43
16 04:10 05:10 467.7 452.5 -15.15 -5.51 30.33
17 05:11 06:11 461.3 453.9 -7.44 2.21 4.87
18 06:12 07:12 470.0 450.7 -19.38 -9.73 94.66
19 07:13 08:13 466.1 456.4 -9.70 -0.05 0.00
20 08:14 09:14 456.5 440.4 -16.03 -6.38 40.74
21 10:00 11:00 464.3 468.0 3.72 13.37 178.73
22 11:01 12:01 459.6 445.6 -13.97 -4.33 18.71
23 12:02 13:02 463.8 442.3 -21.45 -11.80 139.31
24 13:03 14:03 477.6 454.9 -22.71 -13.07 170.73
25 14:.04 15:04 476.4 447.5 -28.91 -19.27 371.25
27 17:10 18:10 469.1 4994 30.26 39.91 1592.50
28 18:11 19:11 483.5 4451 -38.43 -28.78 828.39
29 19:12 20:12 473.6 440.7 -32.84 -23.20 538.01
30 20:13 21:13 486.4 457.6 -28.76 -19.11 365.35
31 21:14 22:14 415.0 396.6 -18.37 -8.72 76.09
32 22:15 23:15 433.0 409.6 -23.44 -13.79 190.28
33 23:16 00:16 433.3 413.0 -20.26 -10.61 112.58
34 00:17 01:17 446.7 416.5 -30.18 -20.53 421.60
35 01:18 02:18 447.0 426.9 -20.13 -10.48 109.80
36 02:19 03:19 381.9 420.0 38.12 47.76 2281.39
37 03:20 04:20 406.8 415.9 9.11 18.76 351.75
38 04:21 05:21 410.3 430.6 20.36 30.01 900.33
39 05:22 06:22 464.2 443.4 -20.87 -11.22 125.87
40 06:23 07:23 474.6 445.6 -29.00 -19.36 374.67
41 07:24 08:24 461.5 431.9 -29.57 -19.92 397.00
42 09:30 10:30 417.5 430.3 12.75 22.40 501.59
44 11:32 12:32 456.7 467.8 11.11 20.76 430.81
45 12:33 13:33 428.5 406.4 -22.09 -12.44 154.81
46 13:34 14:34 422.6 430.3 7.73 17.37 301.88
47 14:35 15:35 361.2 409.2 48.04 57.69 3327.83
42 Tests Mean -9.65
Sum 20142.09
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4A3.11.1 - Variability Test Calculation — Oxides of Nitrogen

SD= Root(1-Number).Integral(D1-D)? 22.16 mg/m3(s,d),6%02
The uncertainty laid down by the authorities is 20% ELV as a 95%
confidence interval. O, is therefore calculated as:-

Og= 0.2*1080 mg/m3 (s,d,6%02)/1.96 110.20 mg/m3(s,d),6%02
For 42 tests, kv = 0.9885
Therefore variability= 22.16 <= 110.2 * 0.9885

or 22.16 <= 108.94

Which is TRUE therefore the CEMS passes the test

4A3.12.1 Plot 3.1 —Standardised CEM data versus standardised SRM - Oxides of Nitrogen (as
NO,) — Reference conditions 273K, 101.3kPa, dry gas, 6% oxygen
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4A3.1.2 Table 4.1.2 — Raw monitoring Data — Sulphur Dioxide, Low Range

Start Time | End Time | Value (wet) (wet) Moisture \;i:te) (dry) Moisture conditions

hr:min {ppm) (%0} (90} {ppm) (o) (%0} {ppm)
1 01-Mar-16 13:00 14:00 81.69 6.27 1.57 79.94 6.15 1.95 79.9
2 01-Mar-16 14:01 15:01 78.65 6.52 1.57 7783 6.61 1.93 778
3 01-Mar-16 15:02 16:02 68.80 6.46 1.57 79.59 6.29 1.94 79.6
4 01-Mar-16 16:03 17:03 81.76 6.53 1.60 7925 6.28 1.97 79.2
5 01-Mar-16 18:00 19:00 79.73 6.50 1.61 7592 6.53 210 75.9
5] 01-Mar-16 19:01 20:01 7478 6.43 1.59 71.82 6.24 2.04 71.8
T 01-Mar-16 20:02 21:02 7012 6.50 1.49 68.37 6.07 1.93 68.4
8 01-Mar-16 21:03 22:03 68.58 6.50 1.36 65.83 6.14 1.76 65.8
9 01-Mar-16 22:04 23:04 58.49 5.49 1.51 65.23 6.10 1.94 65.2
10 01-02/03/2016 23:05 0:05 66.78 6.67 1.56 64.75 5.86 1.99 64.8
11 02-Mar-16 0:06 1:06 68.05 6.68 1.51 66.17 767 1.93 662
12 02-Mar-16 1:07 2:07 69.45 6.54 1.50 67.95 6.19 1.96 68.0
13 02-Mar-16 2:08 3:08 T0.27 6.50 1.52 69.37 6.03 1.96 69.4
14 02-Mar-16 3:09 4:09 65.48 6.62 1.50 T1.74 6.25 1.93 7.7
15 02-Mar-16 410 510 7710 6.61 1.52 75.48 6.38 2.00 755
16 02-Mar-16 511 6:11 7829 6.65 1.55 76.50 6.29 1.83 765
17 02-Mar-16 6:12 712 80.28 6.55 1.30 7792 6.22 1.74 779
18 02-Mar-16 713 8:13 T7.49 6.73 1.29 74.96 6.31 1.71 75.0
19 02-Mar-16 8:14 9:14 75.42 6.90 1.29 7313 6.61 1.72 731
20 02-Mar-16 10:00 11:00 79.49 6.75 1.25 78.50 6.47 1.72 78.5
21 02-Mar-16 11:01 12:01 80.12 8.77 1.23 7977 6.36 1.69 798
22 02-Mar-16 12:02 13:02 81.98 6.63 1.21 81.13 6.35 1.69 81.1
23 02-Mar-16 13:03 14:03 84.41 6.49 1.42 8215 6.26 1.68 821
24 02-Mar-16 14:04 15:04 83.29 6.43 1.42 81.96 6.21 1.67 82.0
25 02-Mar-16 15:05 16:05 T70.08 6.42 1.43 80.03 5.96 1.70 80.0
26 02-Mar-16 17:10 18:10 87.02 6.10 1.49 8255 588 1.79 826
27 02-Mar-16 18:11 19:11 87.29 5.94 1.49 82.60 5.81 1.77 82.6
28 02-Mar-16 19:12 20:12 81.47 6.25 1.47 7713 6.10 1.75 771
29 02-Mar-16 20:13 21:13 81.33 6.59 1.44 219.81 5.83 2.46 219.8
30 02-Mar-16 21:14 22:14 73.36 740 3.25 8273 732 1.72 827
31 02-Mar-16 22:15 2315 50.96 733 1.22 4933 6.92 1.51 493
32 02-03/03/2016 2316 0:16 50.09 T7.25 1.24 48.33 6.98 1.52 48.3
33 03-Mar-16 017 1:17 48.64 T7.23 1.25 48.03 5.94 1.52 48.0
34 03-Mar-16 1:18 2:18 49.19 T7.25 1.25 48.66 6.49 1.50 487
35 03-Mar-16 2:19 319 42 71 733 1.24 49 31 6.88 1.51 493
36 03-Mar-16 320 420 50.98 735 1.23 50.35 6.88 1.51 50.4
37 03-Mar-16 4:21 521 55.49 T7.05 1.28 53.98 6.45 1.57 54.0
38 03-Mar-16 522 6:22 59.89 6.33 1.36 58.49 6.01 162 585
39 03-Mar-16 6:23 723 59.51 6.37 1.34 58.93 6.08 1.68 58.9
40 03-Mar-16 724 8:24 59.74 5.66 1.39 5719 599 1.60 57.2
41 03-Mar-16 9:30 10:30 60.55 7.06 1.29 50.79 6.93 1.33 50.8
42 03-Mar-16 10:31 11:31 64.33 6.55 1.23 62.53 772 1.68 625
43 03-Mar-16 11:32 12:32 64.81 6.70 1.45 61.50 590 1.70 615
44 03-Mar-16 12:33 13:33 69.97 7.21 1.24 65.890 6.93 1.61 659
45 03-Mar-16 13:34 14:34 78.00 5.92 1.38 7282 6.41 1.65 72.8
46 03-Mar-16 14:35 15:35 67.87 6.51 1.43 7617 6.30 1.68 76.2

Mote:
Emission concentrations expresed at reference conditions 273K, 101.3kPa
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4A3.2.2 Table 4.2.2 -Standardised monitoring Data — Sulphur Dioxide, Low Range

Test No Date st et | CEMS Standardised | SRM Standardised Unfﬁ:mw
hr:-min (S02 mg/m3) (SO2 mg/m3) (magima3)
1 01-Mar-16 13:00 14:00 2415 2354 12.0
2 01-Mar-16 14:01 15:01 236.6 236.5 12.0
3 01-Mar-16 15:02 16:02 206.0 2365 12.0
4 01-Mar-16 16:03 17:03 2461 2354 12.0
5 01-Mar-16 18:00 19:00 23985 2297 12.0
5] 01-Mar-16 19:01 20:01 2236 212.9 11.0
7 01-Mar-16 20:02 21:02 210.4 2001 10.0
8 01-Mar-16 21:03 22:03 205.5 193.3 10.0
9 01-Mar-16 22:04 23:04 205.4 191.3 9.9
10 01-02/03/2016 23:05 0:05 202.9 187.1 9.7
11 02-Mar-16 0:06 1:06 206.9 2171 11.0
12 02-Mar-16 1:07 2:07 209.0 200.6 10,0
13 02-Mar-16 2:08 3:08 2109 202.5 11.0
14 02-Mar-16 3:09 4:09 1982 2125 11.0
15 02-Mar-16 4:10 510 2333 2259 12.0
16 02-Mar-16 5211 G211 2376 2271 12.0
17 02-Mar-16 612 712 2413 230.0 12.0
18 02-Mar-16 7:13 8:13 23568 2225 12.0
19 02-Mar-16 8:14 9:14 2323 2217 12.0
20 02-Mar-16 10:00 11:00 2422 2357 12.0
21 02-Mar-16 11:01 12:01 244 .4 2375 12.0
22 02-Mar-16 12:02 13:02 2476 2415 13.0
23 02-Mar-16 13:03 14:03 253.0 2430 13.0
24 02-Mar-16 14:04 15:04 2486 2416 13.0
25 02-Mar-16 15:05 16:05 209.0 2319 12.0
26 02-Mar-16 1710 18:10 2541 2382 12.0
27 02-Mar-16 18:11 19:11 2522 2372 12.0
28 02-Mar-16 19:12 2012 2402 2258 12.0
29 02-Mar-16 20:13 21:13 2454 636.8 330
30 02-Mar-16 21:14 22:14 2391 263.9 14.0
31 02-Mar-16 22:15 23:15 161.8 152.5 7.9
32 02-03/03/2016 23:16 0:16 158.2 1501 7.8
33 03-Mar-16 0:17 1:17 153.4 148.7 7.7
34 03-Mar-16 1:18 2:18 155.4 146.0 7.6
35 03-Mar-16 2:19 319 13567 151.9 7.9
36 03-Mar-16 3:20 4:20 162.1 155.3 8.0
37 03-Mar-16 4:21 5221 1728 161.6 8.4
38 03-Mar-16 5:22 6:22 177.3 169.9 8.8
39 03-Mar-16 6:23 7:23 176.7 172.2 8.9
40 03-Mar-16 7:24 8:24 181.2 165.9 8.6
41 03-Mar-16 9:30 10:30 188.7 156.8 8.2
42 03-Mar-16 10:31 11:31 193.2 2055 11.0
43 03-Mar-16 11:32 12:32 197.2 177.6 9.2
44 03-Mar-16 12:33 13:33 2204 204.2 11.0
45 03-Mar-16 13:34 14:34 2409 217.5 11.0
46 03-Mar-16 14:35 15:35 2036 2258 12.0
Note:-
Emission concentrations expresed at reference conditions 273K, 101.3kPa 6 % Oxygen, dry gas
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4A3.3.2 - Plot 1.2 - Time Series of Standardised CEM versus Standardised SRM data — Sulphur
Dioxide, Low Range (Expressed at reference conditions 273K, 101.3kPa, dry gas, 6% oxygen)

Concentration {mg/m3)

12 3 4567 8 9101213141516 171819 202122 2324 2526 27 28 2930 31 32 3334 35 36 37 38 38 40 41 42 43 44 4545

TestNumber
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4A1.4.2 - Elimination of Outliers — Sulphur Dioxide, Low Range.

500
450
400
g 350
= 300
&
2L 250
[IT)
= *
= 200
o R= = 0.3015
150
100
50 4
]
0 50 100 150 200 250 300 350 400 450 500
CEMs Raw (ppm)
SRM Value at Is Result an
Test No TESt. Tes.t CEMS Raw Value CEMS Raw Difference Di leferelnc.:e Di- Outlier - Di-
Start Time: End Time - Di —.
conditions Di= 235D
hr:min (pprm) (ppm}
1 13:00 14:00 81.7 79.9 -1.75 -3.90 No
2 14:01 15:01 78.7 778 -0.82 -2 96 No
3 15:02 16:02 68.8 79.6 10.79 8.65 No
4 16:03 17:03 81.8 79.2 -2.52 -4.66 Nao
] 18:00 19:00 79.7 75.9 -3.81 -5.95 No
5] 19:01 20:01 74.8 71.8 -2.97 -5.11 No
T 20:02 21:02 70.1 68.4 -1.75 -3.89 No
2] 21:03 22:03 68.6 65.8 -2.76 -4.90 No
9 22:04 23:04 68.5 652 -3.26 -5.40 No
10 2305 00:05 66.8 54.8 -2.02 -4.17 No
11 00:06 01:06 68.0 66.2 -1.87 -4.02 No
12 01:07 02:07 69.4 68.0 -1.49 -3.64 No
13 02:08 03:08 70.3 59.4 -0.90 -3.04 No
14 03:09 04:09 65.5 71.7 6.26 4.12 No
15 04:10 05:10 771 75.5 -1.62 -3.76 No
16 05:11 06:11 78.3 T6.5 -1.79 -3.93 No
17 06:12 0712 80.3 7.9 -2.358 -4.50 No
18 07:13 08:13 s 75.0 -2.53 -4 67 No
19 08:14 09:14 75.4 731 -2.29 -4.43 No
20 10:00 11:00 79.5 78.5 -0.99 -3.13 Nao
21 11:01 12:01 80.1 79.8 -0.35 -2.49 No
22 12:02 13:02 82.0 81.1 -0.85 -2.99 No
23 13:03 14:03 84 .4 821 -2.26 -4.40 No
24 14:04 15:04 83.3 82.0 -1.33 -3.48 No
25 15:05 16:05 70.1 80.0 995 7.80 No
26 17:10 18:10 87.0 826 -4.47 -6.62 No
27 18:11 19:11 87.3 826 -4.70 -6.84 No
28 19:12 20:12 81.5 771 -4.33 -6.48 No
29 20:13 21:13 81.3 219.8 138.48 136.34 Yes
30 21:14 22:14 73.4 82.7 9.37 7.23 No
31 22:15 23158 51.0 49.3 -1.64 -3.78 No
32 23:16 00:16 50.1 483 -1.76 -3.91 No
33 00:17 01:17 48.6 48.0 -0.61 -2.76 No
34 01:18 02:18 49.2 48.7 -0.53 -2 68 No
35 02:19 03:19 42.7 49.3 6.60 4.45 No
36 03:20 04:20 51.0 50.4 -0.62 277 No
a7 04:21 0521 55.5 54.0 -1.51 -3.66 No
38 0522 06:22 59.9 58.5 -1.41 -3.55 No
39 06:23 0723 59.5 589 -0.58 272 No
40 07:24 08:24 59.7 57.2 -2.55 -4.70 No
41 09:30 10:30 60.5 50.8 -9.76 -11.90 No
42 10:31 11:31 54.3 62.5 -1.80 -3.95 No
43 11:32 12:32 64.8 61.5 -3.31 -5.45 No
44 12:33 13:33 70.0 65.9 -4.07 -6.22 No
45 13:34 14:34 78.0 72.8 -5.18 -7.33 Nao
46 14:35 15:35 67.9 76.2 8.30 6.16 No
Average Di 2.14
Standard Deviation 20.95
Standard Deviation x2 41.90
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4A3.5.2 Determination of Method A or Method B - Sulphur Dioxide, Low Range.

SRM
Test Test SRM
Test No Start Time End Time measurad SRM 02 Standardised
value ()
hr:min (ppm) (%) (mgfm3)
13:00 14:00 79.9 6.2 2364
2 14:01 16:01 77 8 6.6 2365
3 15:02 16:02 79.6 6.3 2365
4 16:03 17:03 79.2 6.3 23564
) 18:00 19:00 759 6.5 2297
B 19:01 20:01 71.8 6.2 2129
7 20:02 21:02 68 4 6.1 2001
8 21:03 22:03 658 6.1 1933
9 22:04 23:04 G5 2 6.1 191.3
10 23:05 0:05 64 8 59 187 1
11 0:06 1:06 662 7T 2171
12 1:07 2:07 680 6.2 2006
13 2:08 3:08 69 4 6.0 2025
14 3:09 4:09 1.7 G2 2125
15 4:10 510 755 6.4 2259
16 511 6:11 76.5 6.3 227 1
17 612 712 779 6.2 230.0
15 713 8:13 750 6.3 2225
19 8:14 9:14 73 6.6 2217
20 10:00 11:00 78.5 6.5 2357
21 11:01 12:01 79.8 6.4 2375
22 12:02 13:02 81.1 6.4 2415
23 13:03 14:03 82.1 6.3 2430
24 14:04 15:04 820 G2 2416
25 15:05 16:05 80.0 6.0 2319
26 17:10 18:10 826 59 2382
27 18:11 19:11 82 6 5.8 237 2
28 19:12 20:12 771 6.1 2258
30 21:14 2214 827 7.3 2639
31 22:15 2315 493 6.9 152 5
32 23:16 0:16 483 7.0 1501
33 017 1:17 480 6.9 148.7
34 1:18 2:18 487 6.5 146.0
35 2:19 319 493 6.9 1519
36 3:20 4:20 504 6.9 155 3
a7 4-21 .21 540 6.5 161.6
38 5:22 b:22 58.5 6.0 169.9
39 G623 723 58.9 6.1 172 2
40 724 824 AT 2 6.0 1659
41 9:30 10:30 508 6.9 1566
42 10:31 11:31 62 5 77 2054
43 11:32 12:32 61.5 59 177.6
44 12:33 13:33 659 6.9 2042
45 13:34 14:34 728 6.4 2174
46 14:35 15:35 76.2 6.3 2258
Sum 3102 60
Emission Limit Value (ELV) = 440 mg/MNm* Y e 26393
Maximum Permissable uncertainty = 20 % ™ in 145 95
Maximum Permissable uncertainty (at ga mg/MNm*
15% of the ELV = GG mg/MNm®
Is ¥ max - Ymin > MPLU at ELWV? Yes ™ masx - Yrmin 117.98
s ¥min = 15% of ELV? Yes
Derivation of Calibration Function Method A
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4A3.6.2 Table 4.3.2 - Data used to derive calibration function - Sulphur Dioxide, Low Range.

Test Test SRM CEMS . : A
Test No . ) measured | measured Yi Xi Xi*Yi Xi? b
Start Time End Time -
value (y) signal (x)
hr:min (ppm) (ppm) 1 2 3 4
1 Reference 0.0 0.0 67.45 -68.31 4607.62 A666.77
2 13:.00 14:00 799 817 12.49 13.38 167.11 178.94
3 14:01 15:01 778 78.7 10.38 10.34 107.32 106.84
4 15:02 16:02 796 68.8 12.14 0.48 5.85 0.23
5 16:03 17:03 792 818 11.80 13.45 158.70 180.88
6 18:00 19:00 759 79.7 8.47 11.41 96.70 130.26
7 19:01 20:01 718 748 4.37 6.47 28.27 41.86
8 20:02 21:02 68.4 7041 0.92 1.80 1.66 3.25
9 21:03 22:03 65.8 68.6 -1.62 0.27 0.44 0.07
10 22:04 23.04 652 68.5 2.2 0.17 0.38 0.03
11 23:05 0:05 64.8 66.8 -2.69 1.54 4.14 2.36
12 0:06 1:06 66.2 68.0 1.27 0.27 0.34 0.07
13 1:07 2:07 68.0 69.4 0.50 113 0.57 1.28
14 2:08 3:08 69.4 703 1.93 1.96 3.77 3.84
15 3:09 4:09 7 65.5 4.29 2.84 12.18 8.04
16 4:10 510 755 A 8.04 8.79 70.61 71.22
17 511 611 765 783 9.06 9.98 90.36 99.58
18 6:12 712 779 80.3 10.48 11.96 125.31 143.11
19 7:13 8:13 75.0 775 7.51 947 68.87 84.12
20 8:14 9:14 734 754 5.68 7.10 40.36 50.46
21 10:00 11:00 78.5 79.5 11.06 11.18 123.57 124.93
22 11:01 12:01 79.8 80.1 12.32 11.81 145.53 139.44
23 12:02 13:02 81.1 82.0 13.68 13.67 187.03 186.80
24 13.03 14:03 821 844 14.70 16.09 236.57 258.99
25 14:04 15:04 82.0 83.3 14.51 14.97 M17.22 224.19
26 15:05 16:05 80.0 701 12.58 1.77 22.25 3.13
27 17:10 18:10 826 87.0 15.10 18.71 282.54 349.99
28 18:11 19:11 82.6 87.3 15.15 18.98 287.44 360.12
29 19:12 20112 771 81.5 9.68 13.15 127.38 173.00
31 21:14 22:14 82.7 734 15.28 5.04 77.09 25.45
32 22:15 2315 49.3 51.0 -18.12 -17.35 314.48 301.13
33 2318 0:16 483 501 -19.12 -18.22 348.47 332.14
34 0:17 1:17 48.0 48.6 -19.42 -19.67 382.00 386.95
35 1:18 2:18 48.7 49.2 -18.79 -19.12 359.31 365.67
36 2:19 3:19 493 427 -18.14 -25.60 464.53 655.58
37 3:20 4:20 50.4 51.0 -17.09 -17.34 296.33 300.53
38 4:21 521 54.0 55.5 13.47 -12.83 172.79 164.50
39 5:22 6:22 58.5 59.9 -8.96 3.42 75.49 70.94
40 623 723 589 595 8.51 8.80 74.92 77.44
41 7:24 8:24 57.2 59.7 -10.26 -8.98 §8.00 73.55
42 9:30 10:30 50.8 60.5 -16.66 1.77 129.41 60.35
43 10:31 11:31 62.5 64.3 4.92 -3.98 19.58 15.85
44 11:32 12:32 61.5 64.8 5.95 -3.51 20.86 12.31
45 12:33 13:33 65.9 70.0 -1.55 1.66 2.57 215
46 13:34 14:34 728 78.0 5.37 9.69 52.05 93.88
47 14:35 15:35 762 679 8.73 0.44 -3.84 0.19
Sum 3102.60 3142.43 0.00 0.00 10063.04 10539.01 0.95
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4A3.7.2 Determination of Calibration Function - Sulphur Dioxide, Low Range.

Method A
If Ymax-Ymin =15% of the ELV, the following formulae are used:

N N N N
b=% (xi-x)(y where Xx=1/NYxi y=1/N}yi X= 68.31

i=1 i=1 i=1 i=1 y= 67.45

b= 0.955
a=y-bx a=6745-6823270954 a= 2219
The calibration is function y;=a + bxi or yi= 2219 +0.955 " xi
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4A3.8.2 Table A.4.4.2 - Calculation of calibrated CEMS values - Sulphur Dioxide, Low Range

Test No Test Test CEMS Raw |CEMS Calibrated | CEMS Dry CEMS Standa(r:zljziisd Value CEMS Calibrated SRM
Start Time End Time Value (x) signal Oxygen Moisture @) Standardised Value | Standardised
hr:min (ppm) (ppm) (%) (%) (mg/Nm®) (mg/Nm®) (mg/m3)
1 Reference 0.0 22 0.0 0.0 6.3 0.0
2 13:00 14:00 81.7 80.2 6.3 1.6 2415 2371 235.4
3 14:01 15:01 78.7 77.3 6.5 1.6 236.6 232.6 236.5
4 15:02 16:02 68.8 67.9 6.5 16 206.0 203.4 236.5
5 16:03 17:03 81.8 80.3 6.5 1.6 246.1 241.7 235.4
6 18:00 19:00 79.7 78.3 6.5 1.6 239.5 2354 229.7
7 19:01 20:01 74.8 736 6.4 1.6 2236 220.1 212.9
8 20:02 21:02 70.1 69.2 6.5 1.5 2104 207.6 200.1
9 21:03 22:03 68.6 67.7 6.5 14 205.5 202.9 193.3
10 22:04 23:04 68.5 67.6 6.5 1.5 205.4 202.8 191.3
11 23:05 00:05 66.8 66.0 6.7 1.6 202.9 200.5 187.1
12 00:06 01:06 68.0 67.2 6.7 1.5 206.9 204.3 2171
13 01:07 02:07 69.4 68.5 6.5 15 209.0 206.2 200.6
14 02:08 03:08 70.3 69.3 6.5 1.5 210.9 208.1 202.5
15 03:09 04:09 65.5 64.7 6.6 1.5 198.2 196.0 2125
16 04:10 05:10 771 75.8 6.6 1.5 2333 2295 225.9
17 05:11 06:11 78.3 77.0 6.7 1.5 237.6 233.6 2271
18 06:12 07:12 80.3 78.9 6.5 1.3 241.3 2371 230.0
19 07:13 08:13 775 76.2 6.7 1.3 235.8 231.9 2225
20 08:14 09:14 75.4 742 6.9 1.3 2323 228.6 221.7
21 10:00 11:00 79.5 781 6.8 1.3 242.2 238.1 235.7
22 11:01 12:01 80.1 78.7 6.8 1.2 244 4 240.2 237.5
23 12:02 13:02 82.0 80.5 6.6 1.2 2476 2432 2415
24 13:03 14:03 844 82.8 6.5 14 253.0 248.2 243.0
25 14:04 15:04 83.3 81.7 6.4 14 248.6 244.0 2416
26 15:05 16:05 70.1 69.1 6.4 14 209.0 206.2 231.9
27 17:10 18:10 87.0 85.3 6.1 1.5 2541 2491 238.2
28 18:11 19:11 87.3 85.6 5.9 15 252.2 247.2 237.2
29 19:12 20:12 815 80.0 6.2 15 240.2 235.9 2258
31 21:14 22:14 734 723 6.6 14 239.1 2181 263.9
32 22:15 23:15 51.0 50.9 74 3.3 161.8 165.8 152.5
33 23:16 00:16 50.1 50.0 7.3 1.2 158.2 158.9 150.1
34 00:17 01:17 48.6 48.7 7.3 1.2 153.4 153.7 148.7
35 01:18 02:18 49.2 49.2 7.2 1.2 155.4 155.2 146.0
36 02:19 03:19 427 43.0 73 1.2 135.7 135.8 151.9
37 03:20 04:20 51.0 50.9 7.3 1.2 162.1 161.7 155.3
38 04:21 05:21 55.5 55.2 7.3 1.2 172.8 175.6 161.6
39 05:22 06:22 59.9 59.4 71 1.3 177.3 185.0 169.9
40 06:23 07:23 59.5 59.0 6.3 14 176.7 174.8 172.2
41 07:24 08:24 59.7 59.3 6.4 1.3 181.2 176.0 165.9
42 09:30 10:30 60.5 60.0 6.7 14 188.7 182.0 156.8
43 10:31 11:31 64.3 63.6 71 1.3 193.2 198.3 205.5
44 11:32 12:32 64.8 64.1 6.6 1.2 197.2 192.5 177.6
45 12:33 13:33 70.0 69.0 6.7 14 2204 2101 204.2
46 13:34 14:34 78.0 76.7 7.2 1.2 240.9 2416 2175
47 14:35 15:35 67.9 67.0 6.9 14 203.6 207.0 225.8
Sum 9531.91
Emission Limit Value (ELV) = 440 mg/Nm®
Reference Oxygen 6 %
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4A3.9.2 Plot 2.2 CEM versus SRM Parallel Test Data at CEM measurement conditions —Sulphur
dioxide, wet gas
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4A3.10.2 Table 4.5.2 — Data used for the Variability Test — Sulphur Dioxide, Low Range.

CEMS Calibrated SRM . . Squared
Test No Test. Tes.t Standardised Standardised Difference Difference Difference
Start Time End Time D1 D1-D
value value D1-D
hr:min mg/m3 mg/m3
2 13:00 14:00 2371 2354 -1.74 1.09 1.18
3 14:01 15:01 232.6 236.5 3.90 6.73 45.24
4 15:02 16:02 203.4 236.5 33.11 35.94 1291.79
5 16:03 17:03 241.7 2354 -6.24 -3.41 11.64
6 18:00 19:00 235.4 229.7 -5.67 -2.84 8.07
7 19:01 20:01 220.1 212.9 -7.18 -4.35 18.93
8 20:02 21:02 207.6 200.1 -7.52 -4.69 21.97
9 21:03 22:03 202.9 193.3 -9.57 -6.74 45.49
10 22:04 23:04 202.8 191.3 -11.52 -8.69 75.51
11 23:05 00:05 200.5 187.1 -13.41 -10.58 111.91
12 00:06 01:06 204.3 2171 12.79 15.62 243.93
13 01:07 02:07 206.2 200.6 -5.59 -2.75 7.59
14 02:08 03:08 208.1 202.5 -5.56 -2.73 7.44
15 03:09 04:09 196.0 212.5 16.52 19.35 374.32
16 04:10 05:10 229.5 225.9 -3.56 -0.73 0.53
17 05:11 06:11 233.6 2271 -6.46 -3.63 13.18
18 06:12 07:12 2371 230.0 -7.03 -4.20 17.62
19 07:13 08:13 231.9 222.5 -9.38 -6.55 42.91
20 08:14 09:14 228.6 221.7 -6.91 -4.08 16.65
21 10:00 11:00 238.1 235.7 -2.35 0.48 0.23
22 11:01 12:01 240.2 237.5 -2.68 0.15 0.02
23 12:02 13:02 243.2 241.5 -1.70 1.13 1.27
24 13:03 14:03 248.2 243.0 -5.23 -2.40 5.75
25 14:04 15:04 244.0 241.6 -2.46 0.37 0.14
26 15:05 16:05 206.2 231.9 25.77 28.60 817.94
27 17:10 18:10 249.1 238.2 -10.89 -8.06 64.99
28 18:11 19:11 247.2 237.2 -10.03 -7.20 51.81
29 19:12 20:12 235.9 225.8 -10.07 -7.24 52.35
31 21:14 22:14 218.1 263.9 45.85 48.68 2369.89
32 22:15 23:15 165.8 152.5 -13.33 -10.50 110.31
33 23:16 00:16 158.9 150.1 -8.78 -5.95 35.43
34 00:17 01:17 153.7 148.7 -4.98 -2.14 4.60
35 01:18 02:18 155.2 146.0 -9.21 -6.38 40.71
36 02:19 03:19 135.8 151.9 16.11 18.94 358.67
37 03:20 04:20 161.7 155.3 -6.44 -3.61 13.06
38 04:21 05:21 175.6 161.6 -13.97 -11.14 124.19
39 05:22 06:22 185.0 169.9 -15.05 -12.22 149.33
40 06:23 07:23 174.8 172.2 -2.67 0.16 0.03
41 07:24 08:24 176.0 165.9 -10.07 -7.24 52.41
42 09:30 10:30 182.0 156.8 -25.22 -22.39 501.45
43 10:31 11:31 198.3 205.5 7.13 9.96 99.19
44 11:32 12:32 192.5 177.6 -14.98 -12.15 147.57
45 12:33 13:33 210.1 204.2 -5.86 -3.03 9.20
46 13:34 14:34 241.6 217.5 -24.08 -21.25 451.60
47 14:35 15:35 207.0 225.8 18.87 21.70 470.72
45 Tests Mean -2.83
Sum 8288.75
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4A3.11.2 - Variability Test Calculation — Sulphur Dioxide, Low Range.

SD= Root(1-Number).Integral(D1-D)? 13.73
The uncertainty laid down by the authorities is 20% ELV as a 95%

confidence interval. O, is therefore calculated as:-

Op= 0.2*440 mg/m3 (s,d,6%02)/1.96 44.90
For 45 tests, kv = 0.9885
Therefore variability= 13.73 <= 44.9 * 0.9885

or 13.73 <= 44.38

Which is TRUE therefore the CEMS passes the test

mg/m3(s,d),6%02

mg/m3(s,d),6%02

4A3.12.2 Plot 3.2 —Standardised CEM data versus standardised SRM - Sulphur dioxide, Low

Range — Reference conditions 273K, 101.3kPa 6% oxygen, dry gas.
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4A3.1.3 Table 4.1.3— Raw monitoring Data — Sulphur Dioxide, High Range

Start Time | End Time | Value (wet) (wet) Moisture \ES‘:L;; (dry) Moisture conditions

hr:min {ppm) (%) (90} {ppm) (o) (o) {ppm)
1 01-Mar-16 13:00 14:00 85.23 6.27 1.57 79.94 6.15 1.95 79.9
2 01-Mar-16 14:01 15:01 82 06 652 1.57 7783 6.61 1.93 778
3 01-Mar-16 15:02 16:02 71.68 6.46 1.57 79.59 629 1.94 79.6
4 01-Mar-16 16:03 17:03 85.20 6.53 1.60 79.25 6.28 1.97 79.2
5 01-Mar-16 18:00 18:00 83.15 6.50 1.61 7592 6.53 210 759
6 01-Mar-16 19:01 20:01 78.20 6.43 1.59 71.82 6.24 2.04 71.8
T 01-Mar-16 20:02 21:02 73.56 6.50 1.49 6837 6.07 1.93 68.4
8 01-Mar-16 21:03 22:03 72.00 6.50 1.36 65.83 6.14 1.76 65.8
9 01-Mar-16 22:04 23:04 71.92 5.49 1.51 65.23 6.10 1.94 65.2
10 01-02/03/2016 23:05 0:05 70.18 6.67 1.56 64.75 5.86 1.99 64.8
11 02-Mar-16 0:06 1:06 71.43 6.68 1.51 8617 767 1.93 662
12 02-Mar-16 1:07 2:07 72.86 6.54 1.50 67.95 619 1.96 68.0
13 02-Mar-16 2:08 3:08 73.64 6.50 1.52 69.37 6.03 1.96 69.4
14 02-Mar-16 3:09 4:09 58.52 6.62 1.50 71.74 6.25 1.93 7.7
15 02-Mar-16 4:10 510 80.47 6.61 1.52 75.48 6.38 2.00 T5.5
16 02-Mar-16 511 6:11 81.64 6.65 1.55 7650 629 1.83 765
17 02-Mar-16 6:12 712 83.69 6.55 1.30 7792 622 1.74 779
18 02-Mar-16 713 8:13 80.84 6.73 1.29 74.96 6.31 1.71 75.0
19 02-Mar-16 8:14 9:14 78.67 6.90 1.29 7313 6.61 1.72 731
20 02-Mar-16 10:00 11:00 82.89 6.75 1.25 78.50 6.47 1.72 78.5
21 02-Mar-16 11:01 12:01 83.46 677 1.23 T9.77 6.36 1.69 798
22 02-Mar-16 12:02 13:02 85.38 6.63 1.21 81.13 6.35 1.69 a1.1
23 02-Mar-16 13:03 14:03 87.88 6.49 1.42 82.15 6.26 1.68 821
24 02-Mar-16 14:04 15:04 86.80 6.43 1.42 81.96 6.21 1.67 82.0
25 02-Mar-16 15:05 16:05 7321 6.42 1.43 80.03 596 1.70 80.0
26 02-Mar-16 17:10 18:10 90.61 610 1.49 8255 588 1.79 826
27 02-Mar-16 18:11 18:11 90.87 5.94 1.49 82.60 581 1.77 82.6
28 02-Mar-16 19:12 2012 84.92 6.25 1.47 7713 6.10 1.75 771
29 02-Mar-16 20:13 21:13 211.49 6.59 1.44 219.81 583 2.46 219.8
30 02-Mar-16 21:14 2214 96.72 740 325 8273 732 1.72 827
3 02-Mar-16 22:15 2315 53.01 7.33 1.22 49.33 6592 1.51 49.3
32 02-03/03/2016 2316 0:16 53.00 T7.25 1.24 48.33 5.98 1.52 48.3
33 03-Mar-16 0:17 1:17 51.59 723 1.25 48.03 5.94 1.52 48.0
34 03-Mar-16 1:18 2:18 5217 T7.25 1.25 48.66 5.49 1.50 487
35 03-Mar-16 2:19 319 4531 733 1.24 49 31 688 1.51 493
36 03-Mar-16 320 420 5382 735 1.23 50.35 688 1.51 50.4
ar 03-Mar-16 4:21 521 58.50 T7.05 1.28 53.98 6.45 1.57 54.0
38 03-Mar-16 522 6:22 63.25 633 1.36 58.49 6.01 1.62 585
39 03-Mar-16 6:23 723 62.86 6.37 1.34 58.93 6.08 1.68 58.9
40 03-Mar-16 724 8:24 52.90 5.66 1.39 5719 599 1.60 87.2
41 03-Mar-16 9:30 10:30 63.59 7.06 1.29 50.79 6.93 1.33 50.8
42 03-Mar-16 10:31 11:31 6766 6.55 1.23 62.53 772 1.68 625
43 03-Mar-16 11:32 12:32 68.09 6.70 1.45 61.50 590 1.70 615
44 03-Mar-16 12:33 13:33 73.Mm 721 1.24 65.90 6.93 1.61 659
45 03-Mar-16 13:34 14:34 81.11 5.92 1.38 7282 6.41 1.65 728
46 03-Mar-16 14:35 15:35 70.67 6.51 1.43 T6.17 6.30 1.68 T76.2

Mote:
Emission concentrations expresed at reference conditions 273K, 101.3kPa
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4A3.2.3 Table 4.2.3 -Standardised monitoring Data — Sulphur Dioxide, High Range

Test No Date s et | cems standardised | SRM Standardised Umsgginw
hr:min (SO2 mg/m3) (SO2 mg/m3) (mag/m3)
1 01-Mar-16 13:00 14:00 2519 2354 12.0
2 01-Mar-16 14:01 15:01 2469 236.5 12.0
3 01-Mar-16 15:02 16:02 2147 236.5 12.0
4 01-Mar-16 16:03 17:03 256.5 2354 12.0
5 01-Mar-16 18:00 19:00 2498 2297 12.0
G 01-Mar-16 19:01 20:01 233.8 212.9 11.0
7 01-Mar-16 20:02 21:02 2208 200.1 10.0
8 01-Mar-16 21:03 22:03 2158 193.3 10.0
9 01-Mar-16 22:04 23:04 2157 191.3 9.9
10 01-02/03/2016 23:05 0:05 213.2 187.1 9.7
11 02-Mar-16 0:06 1:06 217.2 2171 11.0
12 02-Mar-16 1:07 2:07 219.2 200.6 10.0
13 02-Mar-16 2:08 3:08 221.0 202.5 11.0
14 02-Mar-16 3:09 4:09 207 4 2125 11.0
15 02-Mar-16 410 510 2435 22509 12.0
16 02-Mar-16 511 6:11 247 8 2271 12.0
17 02-Mar-16 6:12 712 2515 230.0 12.0
18 02-Mar-16 713 8:13 246.0 2225 12.0
19 02-Mar-16 8:14 9:14 2423 221.7 12.0
20 02-Mar-16 10:00 11:00 2526 2357 12.0
21 02-Mar-16 11:01 12:01 2546 237.5 12.0
22 02-Mar-16 12:02 13:02 257.9 241.5 13.0
23 02-Mar-16 13:03 14:03 263.4 243.0 13.0
24 02-Mar-16 14:04 15:04 2591 2418 13.0
25 02-Mar-16 15:05 16:05 218.3 2319 12.0
26 02-Mar-16 1710 18:10 2646 2382 12.0
27 02-Mar-16 18:11 19:11 2625 2372 12.0
28 02-Mar-16 19:12 20:12 250.4 2258 12.0
29 02-Mar-16 20:13 21:13 638.2 636.8 33.0
30 02-Mar-16 21:14 22:14 3152 263.9 14.0
31 02-Mar-16 22:15 23:15 171.2 152.5 7.9
32 02-03/03/2016 23:16 0:16 167.4 150.1 7.8
33 03-Mar-16 0:17 1:17 162.7 148.7 7.7
34 03-Mar-16 1:18 2:18 164.8 146.0 7.6
35 03-Mar-16 2:19 3:19 144.0 151.9 7.9
36 03-Mar-16 3:20 4:20 171.2 155.3 8.0
37 03-Mar-16 4:21 521 1821 161.6 8.4
38 03-Mar-16 5:22 6:22 187.3 169.9 8.8
39 03-Mar-16 6:23 7:23 186.7 172.2 8.9
40 03-Mar-16 7:24 8:24 190.8 165.9 8.6
41 03-Mar-16 9:30 10:30 198.2 156.8 8.2
42 03-Mar-16 10:31 11:31 203.2 205.5 11.0
43 03-Mar-168 11:32 12:32 207.2 177.6 9.2
44 03-Mar-168 12:33 1333 2299 204.2 11.0
45 03-Mar-168 13:34 14:34 250.4 217.5 11.0
46 03-Mar-16 14:35 1535 212.0 2258 12.0
Note:
Emission concentrations expresed at reference conditions 273K, 101.3kPa 6 % Osoygen, dry gas
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4A3.3.3 - Plot 1.3 - Time Series of Standardised CEM versus Standardised SRM data — Sulphur
Dioxide, High Range (Expressed at reference conditions 273K, 101.3kPa, dry gas, 6% oxygen)

Concentration {mg/m3)

12 3 4567 8 9101213141516 171819 202122 2324 2526 27 28 2930 31 32 3334 35 36 37 38 38 40 41 42 43 44 4545

TestNumber
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4A3.4.3 - Elimination of Outliers — Sulphur Dioxide, High Range.

300

450
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350

300

R? = 0.9678
250

200
150 /
100 /

0 50 100 150 200 250 300 350 400 450 500
CEMs Raw (ppm)

Ne

SRM at CEMS Raw (ppm)

Guidance on performing tests for outliers in MID 14181 section 6.3, states the following:

'As a general guide, when plotting the raw SRM and raw CEM data, if the R? value for the
linear regression line is equal or more than 0.9, then it is not ordinarily necessary to perform
an outlier test.

Additionally, any data points are not likely to be outliers unless they are more than three
standard deviations from the regression line’

As the R? value for this determinand was 0.9678, an outlier test has not been undertaken.
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4A3.5.3 Determination of Method A or Method B - Sulphur Dioxide, High Range.

SREM
Test Test SREM
Test No Start Time End Time measured SRM 02 Standardised
value (y)
hr:min (ppm) (%) (mg/m3)
1 13:00 14:00 799 b2 2354
2 14:01 15:01 778 6.6 23645
3 16:02 16:02 79.6 6.3 2365
4 16:03 17:03 792 6.3 2354
= 18:00 19:00 7549 b.5 2297
6 19:01 20:01 71.8 6.2 2129
7 20:02 21:02 684 6.1 2001
8 21:03 22:03 G5 8 6.1 1933
9 22:04 23:04 G5 2 6.1 1913
10 23:05 0:05 64 8 519 187 .1
11 0:06 1:06 GG 2 7T 217 1
12 1:07 2:07 680 6.2 2006
13 2:08 3:08 69 4 6.0 2025
14 3:09 4:09 717 6.2 2125
15 4:10 510 755 6.4 2269
16 5:11 611 76.5 6.3 2271
17 G112 712 779 6.2 2300
18 7:13 8:13 750 6.3 2225
19 814 9:14 731 6.6 2217
20 10:00 11:00 785 6.5 2357
21 11:01 12:01 79.8 6.4 237 A
22 12:02 13:02 81.1 6.4 2415
23 13:03 14:03 821 6.3 243.0
24 14:04 15:04 82.0 6.2 2416
25 15:05 16:05 80.0 6.0 2319
26 17:10 15:10 826 5.9 2382
27 18:11 19:11 82 6 58 2372
28 19:12 2012 771 6.1 2258
29 20:13 21:13 2198 58 G368
30 21:14 2214 827 7.3 2639
31 22:15 23:15 493 6.9 1525
32 23:16 0:16 48.3 7.0 150.1
33 0:17 117 48.0 6.9 148.7
34 1:18 2:18 48.7 b.5 146.0
356 2:19 319 493 6.9 151.9
36 3:20 4:20 504 6.9 1553
a7 4:21 ey 540 6.5 161.6
38 522 G222 585 6.0 1699
39 623 723 589 6.1 1722
40 724 824 AT 2 6.0 1659
41 9:30 10:30 508 6.9 156.8
42 10:31 11:31 625 7.7 2065
43 11:32 12:32 615 5.9 177.6
44 12:33 13:33 659 6.9 2042
45 13:34 14:34 728 6.4 217 .5
46 14:356 15:35 762 6.3 2258
Sum 3322 42
Emission Limit Value (ELV) = 440 mg/Nm* K- 636.79
Maximum Permissable uncertainty = 20 %6 ™ min 14595
Maximum Permissable uncertainty (at 85 mg/MNm?
15% of the ELV = 66 mg/MNm?
Is ¥'max - ¥Ymin > MPU at ELWV? Yeas ™ s - Y min 49084
Is ¥Y'min > 15% of ELWV? Yes
Derivation of Calibration Function Method A
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4A3.6.3 Table 4.3.3 - Data used to derive calibration function - Sulphur Dioxide, High Range.

Test Test SRM CEMS . " A
Test No . measured | measured Yi Xi Xi*Yi Xi? b
Start Time End Time -
value (y) signal (x)
hr:min (ppm) (ppm) 1 2 3 4
1 Reference 0.0 0.0 -70.69 74.91 5295.10 5610.95
2 13:.00 14:00 799 852 9.25 10.32 95.46 106.50
3 14:01 15:01 778 821 7.14 7.16 51.11 51.23
4 15:02 16:02 796 7 8.90 3.22 -28.69 10.40
5 16:03 17:03 792 85.2 8.56 10.30 88.13 106.06
6 18:00 19:00 759 83.2 5.23 8.25 43.14 68.02
7 19:01 20:01 718 782 113 3.30 3.72 10.88
8 20:02 21:02 68.4 736 2.32 1.35 3.13 1.82
9 21:03 22:03 65.8 720 4.86 291 14.14 8.44
10 22:04 23:04 652 719 5.46 -2.99 16.32 8.93
11 23:05 0:05 64.8 70.2 5.94 4.73 28.07 22.36
12 0:06 1:06 66.2 714 -4.52 -3.48 15.72 12.11
13 1:07 2:07 68.0 729 -2.74 -2.05 5.60 4.19
14 2:08 3:08 69.4 7386 1.32 1.27 1.67 1.61
15 3:09 4:09 7 68.5 1.05 6.39 6.73 40.84
16 4:10 510 755 80.5 4.79 5.57 26.68 30.97
17 511 6:11 765 816 5.81 6.73 39.14 45.34
18 6:12 712 79 83.7 7.23 8.79 63.55 77.19
19 7:13 8:13 75.0 80.8 4.27 5.93 25.30 35.15
20 8:14 9:14 734 787 2.4 3.76 9.18 14.16
21 10:00 11:00 785 829 7.81 7.98 62.39 63.75
22 11:01 12:01 798 835 9.08 8.55 77.65 73.09
23 12:02 13:02 81.1 854 10.44 10.47 109.36 109.68
24 13.03 14:03 821 879 11.46 12.97 148.67 168.35
25 14:04 15.04 820 86.8 11.27 11.90 134.04 141.55
26 15:05 16:05 80.0 73.2 9.34 1.70 -15.86 2.88
27 17:10 18:10 826 90.6 11.86 15.71 186.30 246.71
28 18:11 19:11 826 909 11.91 15.96 190.02 254.75
29 19:12 20:12 774 84.9 6.44 10.01 64.52 100.28
30 20:13 21:13 219.8 211.5 149.12 136.58 20367.81 18654.89
Ell 21:14 22:14 82.7 96.7 12.04 21.81 262.66 A75.87
32 22:15 2315 493 539 21.36 -21.00 448.64 440.98
33 23:16 0:16 48.3 53.0 -22.36 -21.90 489.80 479.71
34 0:17 1:17 48.0 516 -22.66 233 528.35 543.58
35 1:18 2:18 487 522 -22.03 -22.74 500.95 517.00
36 2:19 319 49.3 45.3 -21.38 -29.59 632.82 875.71
37 3:20 4:20 504 538 20.34 21.09 428.81 444.65
38 4:21 521 54.0 58.5 -16.71 -16.41 274.23 269.22
39 522 6:22 585 632 -12.20 -11.66 142.28 135.92
40 6:23 7:23 589 62.9 -11.76 -12.05 141.62 145.14
4 7:24 8:24 57.2 62.9 -13.50 -12.00 162.05 144.03
42 9:30 10:30 50.8 83.6 -19.90 -11.32 225.29 128.16
43 10:31 11:31 62.5 67.7 8.16 1.25 59.17 52.57
44 11:32 12:32 61.5 68.1 9.19 6.82 62.66 46.49
45 12:33 13:33 65.9 73.0 4.79 -1.90 9.08 3.59
46 13:34 14:34 728 811 213 6.20 13.21 38.47
47 14:35 15:35 762 70.7 5.48 4.24 -23.24 17.96
Sum 3322.42 3520.59 0.00 0.00 31473.02 30842.14 1.02
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4A3.7.3 Determination of Calibration Function - Sulphur Dioxide, High Range.

Method A
If Ymax-Ymin =15% of the ELV, the following formulae are used:

N N N N
b=% (xi-x)(y where Xx=1/NYxi y=1/N}yi X= 7491

i=1 i=1 i=1 i=1 y= 70.69

b= 1.020
a=y-bx a=7069-74917102 a= -5.749
The calibration is function y;=a + bxi or yi= -5.749 +1.02 " xi
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A3.8.3 Table A.4.4.3 - Calculation of calibrated CEMS values - Sulphur Dioxide, High Range.

Test No Test Test [CEMS Raw |CEMS Calibrated | CEMS Dry CEMS Standa(r:;z/z Value CEMS Calibrated SRM
Start Time End Time Value (x) signal Oxygen Moisture (dry) Standardised Value | Standardised
hr:min (ppm) (ppm) (%) (%) (mg/Nm®) (mg/Nm®) (mg/m3)
1 Reference 0.0 -5.7 0.0 0.0 -16.4 0.0
2 13:00 14:00 85.2 81.2 6.3 1.6 251.9 240.1 2354
3 14:01 15:01 82.1 78.0 6.5 1.6 246.9 2346 236.5
4 15:02 16:02 AN 67.4 6.5 1.6 2147 201.9 236.5
5 16:03 17:03 85.2 81.2 6.5 1.6 256.5 2444 2354
6 18:00 19:00 83.2 791 6.5 1.6 249.8 237.7 229.7
7 19:01 20:01 782 741 6.4 1.6 233.8 2214 2129
8 20:02 21:02 73.6 69.3 6.5 1.5 220.8 208.0 200.1
9 21:03 22:03 72.0 67.7 6.5 14 215.8 202.9 193.3
10 22:04 23:04 71.9 67.6 6.5 1.5 215.7 202.9 191.3
1 23:05 00:05 70.2 65.9 6.7 1.6 213.2 200.1 187.1
12 00:06 01:06 714 67.1 6.7 1.5 217.2 204.1 2171
13 01:07 02:07 72.9 68.6 6.5 15 219.2 206.4 200.6
14 02:08 03:08 73.6 69.4 6.5 1.5 221.0 208.3 202.5
15 03:09 04:09 68.5 64.2 6.6 1.5 207.4 194.3 2125
16 04:10 05:10 80.5 76.4 6.6 1.5 2435 2311 2259
17 05:11 06:11 81.6 776 6.7 1.5 247.8 2354 2271
18 06:12 07:12 83.7 797 6.5 1.3 2515 239.4 230.0
19 07:13 08:13 80.8 76.7 6.7 1.3 246.0 233.5 2225
20 08:14 09:14 78.7 745 6.9 1.3 2423 229.5 221.7
21 10:00 11:00 829 78.8 6.8 1.3 252.6 240.2 235.7
22 11:01 12:01 83.5 79.4 6.8 1.2 254.6 2423 237.5
23 12:02 13:02 85.4 81.4 6.6 1.2 257.9 245.8 2415
24 13:03 14:03 87.9 83.9 6.5 14 263.4 2515 243.0
25 14:04 15:04 86.8 828 6.4 14 259.1 2473 2416
26 15:05 16:05 73.2 69.0 6.4 14 218.3 205.6 231.9
27 17:10 18:10 90.6 86.7 6.1 1.5 264.6 253.2 238.2
28 18:11 19:11 90.9 87.0 59 1.5 262.5 251.3 237.2
29 19:12 20:12 84.9 80.9 6.2 1.5 250.4 238.5 225.8
30 20:13 21:13 2115 210.1 6.6 14 638.2 633.9 636.8
31 21:14 22:14 96.7 93.0 74 3.3 315.2 302.9 263.9
32 22:15 23:15 53.9 493 7.3 1.2 171.2 156.4 152.5
33 23:16 00:16 53.0 48.3 7.3 1.2 167.4 162.7 150.1
34 00:17 01:17 51.6 46.9 72 12 162.7 147.9 148.7
35 01:18 02:18 52.2 475 7.3 1.2 164.8 150.0 146.0
36 02:19 03:19 453 40.5 7.3 1.2 144.0 128.7 151.9
37 03:20 04:20 53.8 492 73 12 171.2 156.4 155.3
38 04:21 05:21 58.5 53.9 71 1.3 182.1 168.0 161.6
39 05:22 06:22 63.2 58.8 6.3 14 187.3 174.1 169.9
40 06:23 07:23 62.9 58.4 6.4 13 186.7 173.4 172.2
41 07:24 08:24 62.9 58.4 6.7 14 190.8 177.2 165.9
42 09:30 10:30 63.6 59.1 71 1.3 198.2 184.3 156.8
43 10:31 11:31 67.7 63.3 6.6 1.2 203.2 190.1 205.5
44 11:32 12:32 68.1 63.7 6.7 14 207.2 193.9 177.6
45 12:33 13:33 73.0 68.8 7.2 1.2 229.9 216.5 204.2
46 13:34 14:34 81.1 77.0 6.9 14 250.4 237.8 2175
47 14:35 15:35 70.7 66.4 6.5 14 212.0 199.1 225.8
Sum 10680.81
Emission Limit Value (ELV) = 440 mg/Nm®
Reference Oxygen 6 %
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4A3.9.3 Plot 2.3 CEM versus SRM Parallel Test Data at CEM measurement conditions —Sulphur
dioxide, wet gas.
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4A3.10.3 Table 4.5.3 — Data used for the Variability Test — Sulphur Dioxide, High Range.

CEMS Calibrated SRM . . Squared
Test No TesF Tes.t Standardised Standardised Difference Difference Difference
Start Time End Time D1 D1-D
value value D1-D
hr:min mg/m3 mg/m3
2 13:00 14:00 240.1 2354 -4.70 -0.73 0.53
3 14:01 15:01 234.6 236.5 1.86 5.83 33.99
4 15:02 16:02 201.9 236.5 34.64 38.60 1490.33
5 16:03 17:03 244.4 2354 -8.98 -5.01 25.09
6 18:00 19:00 237.7 229.7 -7.95 -3.98 15.88
7 19:01 20:01 221.4 212.9 -8.47 -4.50 20.23
8 20:02 21:02 208.0 200.1 -7.95 -3.98 15.83
9 21:03 22:03 202.9 193.3 -9.63 -5.66 32.07
10 22:04 23:04 202.9 191.3 -11.60 -7.63 58.29
11 23:05 00:05 200.1 187.1 -13.05 -9.08 82.48
12 00:06 01:06 204.1 2171 12.96 16.93 286.46
13 01:07 02:07 206.4 200.6 -5.80 -1.83 3.37
14 02:08 03:08 208.3 202.5 -5.79 -1.82 3.31
15 03:09 04:09 194.3 212.5 18.25 22.22 493.62
16 04:10 05:10 231.1 225.9 -5.16 -1.19 1.42
17 05:11 06:11 235.4 2271 -8.24 -4.27 18.20
18 06:12 07:12 239.4 230.0 -9.39 -5.42 29.34
19 07:13 08:13 233.5 222.5 -11.01 -7.04 49.54
20 08:14 09:14 229.5 221.7 -7.83 -3.86 14.91
21 10:00 11:00 240.2 235.7 -4.54 -0.57 0.32
22 11:01 12:01 242.3 237.5 -4.78 -0.82 0.66
23 12:02 13:02 245.8 241.5 -4.36 -0.39 0.15
24 13:03 14:03 251.5 243.0 -8.57 -4.60 21.18
25 14:04 15:04 247.3 241.6 -5.70 -1.73 3.00
26 15:05 16:05 205.6 231.9 26.30 30.27 916.50
27 17:10 18:10 253.2 238.2 -15.00 -11.03 121.68
28 18:11 19:11 251.3 237.2 -14.10 -10.13 102.65
29 19:12 20:12 238.5 225.8 -12.72 -8.75 76.63
30 20:13 21:13 633.9 636.8 2.86 6.83 46.60
31 21:14 22:14 302.9 263.9 -38.97 -35.00 1224.69
32 22:15 23:15 156.4 152.5 -3.96 0.01 0.00
33 23:16 00:16 152.7 150.1 -2.55 1.42 2.00
34 00:17 01:17 147.9 148.7 0.81 478 22.82
35 01:18 02:18 150.0 146.0 -4.07 -0.10 0.01
36 02:19 03:19 128.7 151.9 23.28 27.25 742.70
37 03:20 04:20 156.4 155.3 -1.10 2.87 8.24
38 04:21 05:21 168.0 161.6 -6.39 -2.42 5.84
39 05:22 06:22 1741 169.9 -4.18 -0.21 0.05
40 06:23 07:23 173.4 172.2 -1.23 2.74 7.48
41 07:24 08:24 177.2 165.9 -11.33 -7.36 54.12
42 09:30 10:30 184.3 156.8 -27.47 -23.50 552.17
43 10:31 11:31 190.1 205.5 15.36 19.33 373.52
44 11:32 12:32 193.9 177.6 -16.37 -12.40 153.69
45 12:33 13:33 216.5 204.2 -12.35 -8.38 70.21
46 13:34 14:34 237.8 217.5 -20.34 -16.37 267.95
47 14:35 15:35 199.1 225.8 26.71 30.68 941.43
46 Tests Mean -3.97
Sum 8391.16
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4A3.11.3 - Variability Test Calculation — Sulphur Dioxide, High Range.

SD= Root(1-Number).Integral(D1-D)? 13.66 mg/m3(s,d),6%02
The uncertainty laid down by the authorities is 20% ELV as a 95%

confidence interval. O, is therefore calculated as:-

Oy= 0.2*440 mg/m3 (s,d,6%02)/1.96 44.90 mg/m3(s,d),6%02
For 46 tests, kv = 0.9885
Therefore variability= 13.66 <= 44.9 * 0.9885

or 13.66 <= 44.38

Which is TRUE therefore the CEMS passes the test

4A3.12.3 Plot 3.3 —Standardised CEM data versus standardised SRM - Sulphur dioxide, High
Range — Reference conditions 273K, 101.3kPa., 6% oxygen, dry gas.
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Section 4A4: Data & calculations — QAL2 - Unit 9, SICK Dusthunter
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Section 4A4 — Data and calculations — QAL2 SICK Dusthunter

4A4.1.1 Table 4.1.1 — Raw monitoring Data — Total Particulate Matter

Test Test |CEMS Raw | CEMS | CEMS CEM CEM | SRM Raw SRM SRM SRM SRM SRM at
Test No Date Start End Value Oxygen | Moisture | Stack Stack value Moisture | Oxygen Stack Stack |CEMs Raw
Time Time | (Extinction) | (dry) (Wet) Temp Press (wet) (Wet FT) (Dry) Temp Press | conditions
hr:min % (%) (%) C kpa (mg/m3) (%) (%) C kpa (mg/m3)
1 01-Mar-16 10:45 11:45 47 6.1 18 60.5 100.4 92 20 6.0 60.0 100.2 74
2 01-Mar-16 11:53 12:53 45 6.1 12 60.9 100.4 19 20 6.0 60.6 100.2 156
3 01-Mar-16 13:03 14:03 47 6.3 1.6 61.2 100.3 11.1 20 6.1 61.0 100.2 9.0
4 01-Mar-16 14:11 18:11 43 6.5 1.6 61.0 100.2 83 20 6.3 60.0 100.2 8.7
5 01-Mar-16 15:20 16:20 45 6.5 1.6 60.9 100.2 77 20 6.2 60.0 100.2 6.3
B 01-Mar-16 16:28 17:28 45 6.6 1.6 61.3 100.2 8.0 20 6.2 61.0 100.2 6.5
7 02-Mar-16 9:56 10:56 5.1 6.8 1.3 59.7 99.3 9.9 20 6.4 60.0 99.5 8.0
8 02-Mar-16 11:03 12:03 48 6.8 12 57.8 99.5 8.9 20 6.4 56.8 99.5 7.2
9 02-Mar-16 1211 13:11 47 66 13 575 996 117 20 6.2 579 995 95
10 02-Mar-16 13:20 14:20 46 65 1.4 57.7 986 12.5 20 6.1 579 99.5 10.2
11 02-Mar-16 14:27 16:27 44 6.4 1.4 58.1 987 10.8 20 6.0 579 99.5 88
12 02-Mar-16 15:35 16:35 4.0 6.5 1.4 58.2 98.7 71 20 6.1 57.9 99.5 57
13 03-Mar-16 9:35 10:36 6.1 71 1.3 56.3 100.4 59 20 6.7 56.0 99.8 48
14 03-Mar-16 10:42 11:42 43 6.3 1.3 574 100.4 6.9 20 6.0 56.8 99.8 87
15 03-Mar-16 11:51 12:61 42 7.0 1.6 57.1 100.3 83 20 6.6 56.1 99.8 6.8
16 03-Mar-16 12:59 13:59 4.0 72 1.3 57.3 100.2 6.0 20 6.8 56.3 99.8 49
17 03-Mar-16 14:06 15:06 46 6.8 1.4 58.1 100.1 6.9 20 6.1 517 99.8 56
18 03-Mar-16 15:13 16:13 46 65 1.4 59.1 999 46 20 6.2 579 99.8 3T
Note:

Emission concentrations expresed at reference conditions 273K, 101.3kPa.
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4A4.2.1 Table 4.2.1 - Standardised monitoring Data — Total Particulate Matter

Test No Date TesF Tes.t CEMS Standardised | SRM Standardised SRM.
Start Time End Time Value Value Uncertainty
hr:min (mag/m3) mag/ma3) (mag/m3)
1 01-Mar-16 10:45 11:45 59 9.2 0.37
2 01-Mar-16 11:563 12:53 57 19 0.08
3 01-Mar-16 13:03 14:03 6.0 1.2 0.45
4 01-Mar-16 14:11 15:11 56 8.4 0.34
5 01-Mar-16 15:20 16:20 58 7.8 0.3
i 01-Mar-16 16:28 17:28 59 8.1 0.32
7 02-Mar-16 9:56 10:56 6.8 10.2 0.4
8 02-Mar-16 11:03 12:03 6.4 91 0.36
9 02-Mar-16 12:11 13:11 6.2 11.9 0.48
10 02-Mar-16 13:20 14:20 6.0 12.6 0.51
11 02-Mar-16 14:27 15:27 56 10.9 0.44
12 02-Mar-16 15:35 16:35 52 71 0.29
13 03-Mar-16 8:35 10:36 8.1 6.2 0.25
14 03-Mar-16 10:42 11:42 55 6.9 0.28
15 03-Mar-16 11:51 12:51 55 8.7 0.35
16 03-Mar-16 12:59 13:59 53 6.4 0.26
17 03-Mar-16 14:06 15:06 6.1 7.0 0.28
18 03-Mar-16 16:13 16:13 59 47 0.19
Note:
Emission concentrations expresed at reference conditions 273K, 101.3kPe 6 % Oxygen, dry gas
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4A4.3.1 — Plot 1.1 - Time Series of Standardised CEM versus Standardised SRM data — Total
Particulate Matter, (Expressed at reference conditions 273K, 101.3kPa, dry gas, 6% oxygen)

Concentration (mg/m3)

1 2 3 4 5 6 7 8 9 10 M1 12 13 14 15 16 17 18

Test Number

4A4.4.1 — Elimination of Outliers — Total Particulate Matter,
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Test Test SRM Value at . . |Difference Di - s R?Sl’”t a.n
Test No ) : CEMS Raw Value| CEMS Raw Difference Di = Qutlier - Di-
Start Time End Time " Di .
conditions Di= 25D
hr:min (mg/m3) (mg/m3)

1 10:45 11:45 4.7 74 276 078 Mo
2 11:53 12:53 4.5 1.5 -2.99 -4.97 Yes
3 13:03 14:03 47 9.0 4.27 2.29 No
4 14:11 15:11 4.3 67 2.38 040 No
5 156:20 16:20 45 6.3 1.79 -0.20 No
6 16:28 17:28 45 6.5 1.96 -0.02 No
7 09:56 10:56 51 8.0 2.9 0.92 No
8 11:03 12:03 48 72 2.38 0.40 No
9 12:11 13:11 47 95 473 274 No
10 13:20 14:20 46 10.2 551 3.53 No
11 14:27 15:27 4.4 88 4.44 245 No
12 15:35 16:35 4.0 57 1.69 -0.29 No
13 09:35 10:36 6.1 48 -1.28 -3.27 No
14 10:42 11:42 4.3 57 1.34 -0.64 No
15 11:51 12:51 4.2 6.8 2.67 0.69 No
16 12:59 13:59 4.0 49 096 -1.02 No
17 14:06 15:06 46 56 1.01 -0.98 No
18 15.13 16:13 4.6 3.7 -0.82 -2.81 No

Average Di 1.98

Standard Deviation 2.16

Standard Deviation x2 432
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4A4.5.1 Determination of Method A or Method B - Total Particulate Matter

SRM
Test Test SRM SRM
Test No Start Time End Time measured Moisture SRM 02 Standardised
value (y)
hr:min (mg/m3) (%) (%) (mg/m3)
10:45 11:45 9.2 1.6 6.0 9.3
13:03 14:03 8.3 1.6 6.1 11.9
14:11 15:11 7.7 1.6 6.3 11.2
15:20 16:20 8.0 1.6 6.2 11.5
16:28 17:28 9.9 1.6 6.2 14.4
9:56 10:56 8.9 1.3 6.4 12.9
9 11:03 12:03 11.7 1.2 6.4 17.0
10 12:11 13:11 12.5 1.2 6.2 18.1
11 13:20 14:20 10.9 1.4 6.1 15.7
12 14:27 15:27 7.1 1.4 6.0 10.1
13 15:35 16:35 5.9 1.4 6.1 8.4
14 9:35 10:36 6.9 1.3 6.7 10.4
15 10:42 11:42 8.3 1.2 6.0 11.8
16 11:51 12:51 6.0 1.4 6.6 9.0
17 12:59 13:59 6.9 1.2 6.8 10.4
18 14:06 15:06 4.6 1.4 6.1 6.6
Sum 132.94
Emission Limit Value (ELV) = 35 mg/Nm® Y max 18.09 18.09
Maximum Permissable uncertainty = 20 % Y min 6.56 6.56
Maximum Permissable uncertainty (at 7 mg/Nm? 11.52
15% of the ELV = 5.25 mg/Nm°®
Is Ymax - Ymin > MPU at ELV? Yes Y max - Ymin 11.52
Is Ymin > 15% of ELV? Yes
Derivation of Calibration Function Method A
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4A4.6.1 Table 4.3.1 - Data used to derive calibration function - Total Particulate Matter,

Test Test SRM CEMS . . o
Test No ) ) measured | measured Yi Xi Xi*Yi Xi? b
Start Time End Time
value (y) signal (x)
hr:min (mg/m3) (mg/m3) 1 2 3 4
1 Reference 0.0 0.0 6.40 4.34 21.81 18.87
2 10:45 11:45 7.3 47 0.92 0.33 0.31 0.11
4 13:03 14:03 89 47 2.45 0.38 0.93 0.14
5 14:11 15:1 6.6 4.3 0.20 0.02 0.00 0.00
6 15:20 16:20 6.2 45 0.24 0.13 0.03 0.02
7 16:28 17:28 6.4 45 -0.04 0.16 0.01 0.03
8 9:56 10:56 7.9 5.1 1.50 0.75 1.13 0.56
9 11:03 12:03 7.1 4.8 0.72 0.48 0.35 0.23
10 12:11 13:11 9.4 47 2.96 0.40 1.20 0.16
11 13:20 14:20 10.0 46 3.60 0.30 1.07 0.09
12 14:27 15:27 8.7 4.4 2.3 0.06 0.13 0.00
13 15:35 16:35 57 4.0 £0.74 0.30 0.22 0.09
14 9:35 10:36 47 6.1 -1.65 1.75 -2.89 3.06
15 10:42 11:42 5.6 43 0.82 0.03 0.03 0.00
16 11:51 12:51 6.7 42 0.32 0.19 0.06 0.04
17 12:59 13:59 4.9 4.0 -1.53 0.38 0.58 0.14
18 1408 15:06 56 46 0.83 0.30 0.25 0.09
19 15:13 1613 37 4.6 -2.72 0.22 -0.59 0.05
Sum 11524 78.18 0.00 0.00 29.90 23.68 1.26

4A4.7.1 Determination of Calibration Function - Total Particulate Matter

Method A
If Ymax-Ymin =15% of the ELV, the following formulae are used:
N N N N
b=} (xi-x)(y where X=1/N¥xi y=1/NYyi X= 434
i=1 i=1 i=1 i=1 y= 6.40
b= 1.262
a=y-bx a=641-43571262 a= 0.919
The calibration is function y;=a + bxi or yi= 0.919+1.262"x
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4A4.8.1 Table 4.4.1 - Calculation of calibrated CEMS values - Total Particulate Matter

TestNo St;ﬁ“me Edee?.tme C\E/:‘EER@;"’ GEMSSEi';'atEd CEMS Moisture | CEMS Temp [CEMS Pressure Cg:fg?ﬁ“’ Standa?(dj%?‘] Value S‘iﬂﬂzgzgﬁie Stamsd'::glse .
hrmin (mg/m3) (mg/m3) (%) (°C) (kPa) (%) (mg/Nm®) (mg/Nm?) (mg/m3)
1 Reference 0.0 09 0.0 0.0 0.0 0.7 0.0
2 10:45 11:45 47 6.8 1.8 60.5 100.4 6.1 59 87 9.2
4 13:03 14:03 47 6.9 16 61.2 100.3 6.3 6.0 838 1.2
5 1411 1511 43 64 16 610 100.2 65 56 83 84
[ 1520 16:20 45 66 16 609 100.2 65 58 85 78
7 1628 17:28 45 66 16 613 100.2 66 59 86 81
8 09:56 10:56 51 73 13 59.7 99.3 6.8 6.8 97 10.2
9 11:03 12:03 48 7.0 12 57.8 99.5 6.8 8.4 92 9.1
10 1211 1311 47 69 13 575 996 66 82 90 119
1" 13:20 14:20 46 68 14 577 996 65 60 88 126
12 14:27 15:27 44 65 14 581 997 64 56 83 109
13 15:35 16:35 40 6.0 14 58.2 99.7 6.5 52 78 71
14 09:35 10:36 8.1 86 1.3 56.3 100.4 71 8.1 115 6.2
15 10:42 11:42 43 64 13 574 100.4 6.3 55 81 69
16 1151 12:51 42 62 15 571 100.3 70 55 82 87
17 12:59 13:59 40 59 13 573 100.2 72 53 80 6.4
18 14:06 15:06 46 68 14 58.1 100.1 68 61 89 70
19 15:13 16:13 46 6.7 14 59.1 99.9 6.5 59 86 47
Sum 101.87
Emission Limit Value (ELV) = 35 mg/Nm*
Reference Oxygen 6%

4A4.9.1 Plot 2.1 CEM versus SRM Parallel Test Data at CEM measurement conditions —NOx
ppm, wet gas.
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4A4.10.1 Table 4.5.1 — Data used for the Variability Test — Total Particulate Matter

CEMS Calibrated SRM . . Squared
Test No Test. Tes.t Standardised Standardised Difference | Difference Difference
Start Time End Time D1 D1-D
value value D1-D
hr:min mg/m3 mg/m3
2 10:45 11:45 8.7 9.2 0.55 0.46 0.21
4 13:03 14:03 8.8 11.2 2.39 2.30 5.28
5 14:11 15:11 8.3 8.4 0.13 0.04 0.00
6 15:20 16:20 8.5 7.8 -0.72 -0.81 0.66
7 16:28 17:28 8.6 8.1 -0.51 -0.61 0.37
8 09:56 10:56 9.7 10.2 0.46 0.36 0.13
9 11:03 12:03 9.2 9.1 -0.14 -0.24 0.06
10 12:11 13:11 9.0 11.9 2.90 2.81 7.88
11 13:20 14:20 8.8 12.6 3.88 3.78 14.32
12 14:27 15:27 8.3 10.9 2.59 2.50 6.26
13 15:35 16:35 7.8 7.1 -0.65 -0.74 0.55
14 09:35 10:36 115 6.2 -5.26 -5.36 28.71
15 10:42 11:42 8.1 6.9 -1.13 -1.22 1.50
16 11:51 12:51 8.2 8.7 0.55 0.46 0.21
17 12:59 13:59 8.0 6.4 -1.61 -1.71 2.91
18 14:06 15:06 8.9 7.0 -1.92 -2.02 4.07
16 Tests Mean 0.09
Sum 73.11

4A4.11.1 - Variability Test Calculation — Total Particulate Matter

SD= Root(1—Number).lntegraI(D1-D)2 2.21 mg/m3(s,d),6%02

The uncertainty laid down by the authorities is 30% ELV as a 95%

confidence interval. O, is therefore calculated as:-

Op= 0.3*35 mg/m3 (s,d,6%02)/1.96 5.36 mg/m3(s,d),6%02

For 16 tests, t0.95(N-1) = 0.9777

Therefore variability= 2.21<=5.36*0.9777

or 2.21 <= 5.24
Which is TRUE therefore the CEMS passes the test
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4A4.12.1 Plot 3.1 —Standardised CEM data versus standardised SRM - Total Particulate Matter
— Reference conditions 273K, 101.3kPa, dry gas, 6% oxygen
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Section 5 — Results of Functional tests

Table 5.1 - Audit of functional tests

Operator RWE Generation UK plc.

Site Aberthaw Power Plant

Stack Unit 9

Process Sector LCPD

Analyser A - Make Model Procal 1 - Pulsi 2000, In Situ IR
MCERTSs Certificate Number MC990006/07

Analyser B - Make Model Procal 2 - Pulsi 2000, In Situ IR
MCERTSs Certificate Number MC990006/07

Analyser C - Make Model Erwin SICK OMD41, Cross Duct Forward Scatter
MCERTSs Certificate Number MC040042/01

Analyser D - Make Model SICK Maihak GmbH GM32 — In-situ
MCERTSs Certificate Number MC100163/01

Parameters Tested Daily ELV Certified range

NO & NO, PROCAL: NO = 0 — 1000 ppm

GM 32: Measuring path length 1.25m:

1210 mg/m3 NO 0 to 70 mg/m3 & 0 to 700 mg/m3

(NOx as NO) GM 32: Measuring path length 1.00m

NO 0 to 87.5 mg/m3 & 0 to 875 mg/m3

Total Particulate Matter 55 mg/m® Erwin SICK: TPM = 0 — 200 mg/m3

SO, 440 mg/m® PROCAL = SO2 low = 0 — 250 ppm
S0O2 high =0 - 1000 ppm

GM 32: Measuring path length 1.25m:
S02 0 to 75mg/m3 & 0 to 1000mg/m3

GM 32: Measuring path length 1.00m
S02 0 to 93.8 mg/m3 and 0 to 1250
mg/m3

Reference No.: FTBS29312 Report Issue No.: 3 - Page 126 of 186
Visit No.: Unit 9 QAL2 (2016) October 2016




RWE Generation UK plc., Aberthaw Power Station RPS Consultants

Permit No.:RP3133LD

BS EN 14181 QAL2 Report Version 1

Analysers A & B

Organisation carrying out tests - Parker/Procal
Status of organisation - CEMS
manufacturer/operator/service CEMS OEM
contractor

Test engineer M Findley

Date of tests

16" to 25" February 2016

Analyser C & D

Organisation carrying out tests - SICK
Status of organisation - CEMS
manufacturer/operator/service CEMS OEM

contractor

Test engineer

P. Burgess & Rhodri Jones

Date of tests

16" to 25" February 2016
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Functional Test compliance with EN 14181

Requirement

Compliance
Y/N

Notes

1 — Alignment and cleanliness
All checks specified in MID 14181
carried out ?

— Sampling System

A visual inspection of the sampling
system shall be performed, noting the
condition of the following components,
when fitted:

- sampling probe;

- gas conditioning systems;

- pumps;

- all connections;

- sample lines;

- power lines;

- filters.

The sampling system shall be in good
condition and free of any visible faults,
which may decrease the quality of the
testing.

Yes

Procal — Yes

SICK (OMD) — Yes — Optics
cleaned

SICK (GM32) — Yes

Yes

2 - Leak Test

Leak testing shall be performed
according to the AMS manuals. The
test shall cover the entire sampling
system.

N/A

Procal — N/A although differential
pressure noted as OK
SICK (OMD & GM32) — N/A

Results of leak check compliant with
requirements of relevant standards

N/A

3 - Zero and Span Check Analyser

Reference zero and span materials
shall be used to verify the
corresponding readings of the AMS.

Yes

Procal — Yes

SICK (OMD 41) — Yes — although
based on the use of filters

SICK (GM32) — Yes, although
based on the use of filters

Results compliant with requirements of
relevant standards

Parameter:

NO Yes (Procal)
SO Yes (Procal)
TPM Yes

SICK (GM32) — Span value of
filters not stated, though analyser
response recorded

SICK (OMD41) - Span values
recorded as mA signals

Reference No.: FTBS29312
Visit No.: Unit 9 QAL2 (2016)

Report Issue No.: 3 - Page 128 of 186
October 2016




RWE Generation UK plc., Aberthaw Power Station

Permit No.:RP3133LD

RPS Consultants
BS EN 14181 QAL2 Report Version 1

Requirement Compliance | Notes
Y/N
4 - Zero and Span Check Full System | N/A Procal, & SICK GM 32 analysers
are in situ type and therefore there
Reference zero and span materials is as such, no ‘full system’.
shall be used to verify the
corresponding readings of the AMS.
5 — NOx converter efficiency check N/A
6 - Linearity Yes — Procal, | Procal — Yes
SICK OMD SICK (OMD) — Yes — although
The linearity of the analysers shall be 41 based on the use of filters
checked using five different reference No — SICK
materials, including zero concentration. | GM32
The reference material with zero Yes Procal — Yes
concentration, as well as the reference SICK - Yes — although based on
materials with four different the use of filters
concentrations, shall have a verifiable SICK (GM32) - N/A
quantity and quality.
The reference material concentrations | See note Procal — Yes
shall be selected such that the SICK — Used 8 points using filters
measured values are approximately SICK (GM32) - N/A
20%, 40%, 60% and 80% of two times
the emission limit.
The dry test reference material shall be | N/A N/A

applied to the inlet of the AMS.

Reference materials can be introduced
directly into the analyser as long as the
integrity of the sample system has
been proved
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Requirement

Compliance
Y/N

Notes

6 — Linearity (continued)

After each change in concentration, the
first instrument readings shall be taken
after a time period equal to at least
three times the response time of the
AMS. At each reference material
concentration, at least three readings
shall be made. The time period
between the start of each of the three
readings shall be separated by at least
four times the response time.

A risk based approach may be adopted
in order to reduce the time for the
linearity tests

No

N/A

Procal — No times stated in report

SICK (OMD & GM32) — No times
stated in report

Linearity Test Pass
Parameter

NO, SO, & TPM

Yes

Procal — Yes
SICK (OMD) - Yes

6 — Interferences (only required in the
event of a failure of the QAL 2/AST)

N/A

7 — Zero and Span Drift (Audit)

Yes

8- Response time

The response of the AMS shall be
checked. This can be performed, if
appropriate, by feeding the reference
material at the end of the sampling
probe. The response time shall not
exceed the measured value as
identified during QAL 1.

See Note

Procal — Yes
SICK (OMD 41) — Yes
SICK (GM 32) — No
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Requirement Compliance Notes
Y/N
9a — Service Report - PROCAL
o Document reference Yes
e Instrument manufacturer Yes Procal
e Instrument Type Yes In-situ
e Instrument model Yes PULSI 200
e Instrument Serial No’s Yes
o Operating principal Yes
e Operating range Yes
o Certification details Yes
e Compliance with MCERTS Yes
e |ocation Yes
e Date and time of work Yes Date only
e Equipment used - Type Yes Gas divider and regulator nos
serial no’s etc
o Gases used — certificate Copy of gas certificates
numbers, expiry dates, No emailed to customer
type
¢ NOx converter efficiency N/A
check
e Calibration and linearity Yes
data
e Logged data for period of
calibration/linearity No
. Name & signature of test Yes
engineer
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Requirement Compliance Notes
Y/N
9c¢ — Service Report — SICK OMD
e Document reference Yes
e Instrument manufacturer Yes
e Instrument Type Yes
e Instrument model Yes
o Instrument Serial No’s Yes
o Operating principal Yes
e Operating range Yes
o Certification details Yes
¢ Compliance with MCERTS Yes
e Location Yes
e Date and time of work Yes Date Only
o Equipment used - Type Yes On Linearity Sheet
serial no’s etc
o (Gases used — certificate Linearity carried out using
numbers, expiry dates, N/A filters. Filter numbers stated (F1
type to F8)
e NOx converter efficiency N/A
check
e Calibration and linearit
data ! Yes
o Logged data for period of Data supplied separately by
calibration/linearity Yes client
o Name & signature of test Yes
engineer
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Requirement Compliance Notes
Y/N
9c — Service Report — SICK GM32
e Document reference Yes
e Instrument manufacturer Yes
e Instrument Type Yes
e [nstrument model Yes
e Instrument Serial No’s Yes
o Operating principal Yes
e Operating range Yes
o Certification details Yes
e Compliance with MCERTS Yes
e Location Yes
e Date and time of work Yes
e Equipment used - Type N
. , (o]
serial no’s etc
e (Gases used — certificate No gases used
. N/A
numbers, expiry dates, type
¢ NOx converter efficiency N/A
check
o Calibration and linearity data Y Calibration data only —
es ; o .
linearities not carried out
¢ Logged data for period of Yes Analyser readout checked
calibration/linearity against DCS values
. Name & signature of test Yes
engineer
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4, Preliminary work
Y N  Remarks
4 1. Mounting of flanges as described in the
Operating Insfruction? B Corectly Installed
4.2 Check for damage [ O Modamage
4.3. Check ambient conditions {ref. ch. 2) | |  Good
44, Check mounting conditions (ref. ch. 2) Good
4.5 Check mounting [ [0 aligned and secure
4 6. Check cables { wires for comect installation  [#]  [J  Good
4 7. Check main power supply voltage [ O
5. Purge Air Unit {integrated or external version)
Y N  Remarks
5.1. Purge air unit type Instrument Air
52. Check the rotation direction O O mHa
5.3. Check hoses for comect installation 4 [ Leak fres
54. Purge air heating installed? (Option) O (] Mo
5.5. Differential pressure monitor installed?
(Option) O &5 m
012008 @ SICK MAIHAK GmbH 2of4
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CERTIFICATE OF CALIBRATION

RWE Generation UK plc., Aberthaw Power Station
Permit No.:RP3133LD

Unit No uo
Application Stack Flue Gas Oxygen Analyser
Probe Serial No | 3k220000139812
WOC No 3-16-513046-00
TESTED AGAINST
Calibration Meter Type Beamex
Serial No 25514526
Calibration Date 05-02-16
2 % Oxygen Certified Input Valve 1.98 %
Cylinder No $1358263
Expiry Date 04/10/2017
Theoretical Output 7.168 mA
8 % Oxygen Certified Input Valve 8.04 %
Cylinder No $1144548
Expiry Date 19/06/2019
Theoretical Output 16.864 mA
Results
Local Display Current Procal ACU Display
1.98 % Oxygen | Before | 2.06% 7.22mA 2.2%
(7.168 mA) After | 1.99% 7.17mA 2.1%
8.04 % Oxygen | Before | 8.19% 17.116mA 8.4%
(16.864 mA) | After | 8.02% 16.85mA 8.2%
Signed — Ian Jauncey
Date — 16/02 /16
RWE Npower

C & I Department
Aberthaw Power Station
West Aberthaw

The Leys

Barry

CF62 4ZW

”
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Table 5.2 - Functional Tests carried out by RPS

Requirement Compliance Notes
10 Documentation of Records
The following documentation shall be
controlled, readily accessible and up to
date:
Yes A plan of the AMS resides in the
- aplan of the CEMS; Electrical Control & Instrumentation
section offices and at the analyser.
Yes

- all manuals (maintenance,
users, etc.);

- log books to document possible | Yes
malfunctions and action taken;

- service reports; Yes All service reports are filed.

- QAL 3 documentation including | Yes There is a well established QAL3
actions taken as a result of out system in place and analyser drift
of control situations is routinely monitored using

shewart charts.
Evidence was provided to RPS.

Management system procedures Yes The Performance dept manage

for maintenance, calibration and and review maintenance and
training; calibration and training carried out

by the EC&l team.

Training records/certificates Yes Evidence was provided to RPS
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Requirement Compliance Notes
Maintenance schedules. Yes Maintenance scheduled by
Performance.
Auditing Plans & Records — Yes Carried out using dedicated

Evidence that the operator
includes procedures for the
management of the CEMS
within the auditing cycle of the
management system.

Technical Team from Swindon
Head Office.

An auditor witnessed the parallel
tests, which suggest a good level of
organisation.

Reference No.: FTBS29312
Visit No.: Unit 9 QAL2 (2016)

Report Issue No.: 3 - Page 173 of 186
October 2016




RWE Generation UK plc., Aberthaw Power Station RPS Consultants
Permit No.:RP3133LD BS EN 14181 QAL2 Report Version 1

APPENDIX 1: SRM Calibration Data
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Table A1.1—- SRM On-Site Calibrations

Sample Equipment = Equipment = Span Gas D Span Gas Pre-Sampling Result Post-Sampling Result
Date Name ID Number Type Number | Concentration
Zero Span Zero Span
NO
(17025) 83649 911 ppm 0 ppm 900 ppm 3 ppm 900 ppm
Horiba PG
250 FYS 403 0,
01/03/16 (17025 216463 14.63 % 0.10 % 14.60 % 0.09 % 14.42 %
validated)
Gasmet SO,
DX4000 01610 (17025 - 178 ppm 0.0ppm | 176ppm | 0.78 ppm | 175.4 ppm
validated)
NO
(17025) 83649 911 ppm 4 ppm 900 ppm | 3 ppm 906 ppm
Horiba PG
02/03/16 (17025 216463 14.63 % 0.08 % 14.55 % 0.07 % 14.60 %
validated)
Gasmet SO,
DX4000 01610 (17025 - 178 ppm 0.39 ppm 174.3 ppm | -0.12 ppm 175.3 ppm
validated)
NO
(17025) 83649 911 ppm 3 ppm 911 ppm 3 ppm 908 ppm
Horiba PG
250 FYS 403 0,
03/03/16 (17025 216463 14.63 % 0.07 % 14.55 % 0.04 % 14.55 %
validated)
Gasmet SO,
DX4000 01610 (17025 - 178ppm | -0.14ppm | 176.5ppm | -0.01 ppm | 175.4 ppm
validated)
Notes

e *- Calibration values are those for the entire sample system.
e -Zerogas 99.999% N,
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APPENDIX 2 — Accreditation Schedule
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