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How To Achieve
ompliance
ID/EN14181 l

ANNEX 2 l
RELEASES INTO AIR

REPORTING OF CONTINUOUS MONITORING DATA

Operator : CBISS Ltd Autherisation llo : E2212R Release Poiy
Location : 11 Ark Royal Way. Parameter : SO2 (high scale) mg/Hm3 Reporting Period : Septembers 4
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Who are CBISS?

« We are an ISO 9001 accredited engineering
company based in the North West of England.

NORTHERN OFFICE

HIRE OFFICE

 We specialise in Emissions monitoring and gas
analysis

 We employ over 50 people and have offices
across the UK

HEAD OFFICE

SOUTHERN OFFICE
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Why do we have CEMS ?

e Environmental - Green and clean !

* Process optimisation !
 INTHE MAJORITY OF CASES ITS DUE TO LEGISLATION
 Waste Incineration Directive (WID)

« Large Combustion Plant Directive (LCPD)

« |IPPC/IPC
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Working under either WID or LCPD your .\/'
permit/licence will ask for MCERTSs or | sz
TUV approval PRODUCT CONFORMITY CERTIFICATE

This is bz cerify that tha

The certified range must be a minimum of e st

1.5 Times the ELV for WID or 2.5 Times for %277 chbration/blowbackmodule

manufacturadby:

L C P D Envirennement SA

LII Bowlevard obeasparre
TS Poizsy Codar
Franze

E.g.: HCL 0 — 15mg/m3 on an daily T e St s

MCERTS Perfarmance Standands for Continuaus Erission

ELV Of 10m g /m 3 Manitring Systems (Nevember 1998)

Carification Rarges -

 — L.
— — -
= 50y 0- 75 mg/m’ ([ to 25 ppm), 0 - 200 mgim” {0 to ) ppm)
Emimm"‘m Environnement s.a o o-78 rc_-rj (f bo B0 ppem), 0 -250 r-n:_-r: (0t 200 ppe)
5.4 WO 0 - 80 mg/m (0o B0 pom), 0 - 335 mgyne? (0 to 250 ppen)
MOl 0 - 15 mgym® (0 to 10 ppm), O - 100 mgym? {0 to &) ppmi)

Carfication iz awarded i resped of the cond fons sialed v &¥s cartibcale

Brjari kin® TALTH Tel

Caatificais Mo Sira WG 0201
nitial Cortificaion 10 Jarasany K2
Thie Cortile-als Eued 21 Fabruary 2005
Fongsal Cato: % Jaruary ST

Chief Bxsouive

 J

—

MIEATS k& cparared on bana!l of ma Envronmant A gane by

Sira Coertification Service
Equth Hil, Chiskshurst, Kanl, BET 5EH, England
Tal: E0S467-2635 Fuoo: 020-B4S8 1241

T canffents moy ool & cssods oo i enlmly aes'siiesd charps
Faza 1 olE
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“ Heated FID — EN12619

 For WID applications the VOC
measurement must utilise a Heated
FID instrument.

e This again must be MCERT/TUV
approved and the relevant
certification range for 1.5 times ELV

 Most permits/licenses will ask for
compliance with EN12619 which
requires the measurement to be
hot/wet

e Currently only heated FID’s have
met this standard

Burners placed in a heated furnace,
to 1|90°C allowing measurement

trations of heavy %
WV

FICERTY
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Duplex Systems
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Duplex Systems

« External O, to offer full redundancy without
the requirement to switch the whole system

e Particulate compliant with EN13284
e« Sample extraction probe/conditioning unit

* Integrated Temperature, Pressure & Flow
 Heated FID for VOC's

 Live data comparison between duty &
standby system on C-DAS

;\ GRAPHITE lee Duty
&
Standby Data
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MIR-FT Example Duplex System

e |

PC |

MIR FT-IR © |

Graphite 52M ‘ y
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Duplex Screen Shot

=181 x]

EHCDAS 2004
File Edt View Users cCreate Window Help

A H el o] = alale] &
x| Digital Indicator 5 =]
Stream 1 Standby MIR-FT Selected Stream 2 Duty MIR-FT Selected
Stream 1 Duty Oxygen Stream 2 Duty Oxygen
Stream 1 Duty Dust Stream 2 Duty Dust

Standby Analyser Selected to Stream One
Standby Analyser Not Selected to Stream Two
Stream One Duty Analyser To Spare

Stream Dne

Fuaolling Ten Faolling Ten Folling Ten
gnrrected Adjusted Data| r\f'Hnuha‘::1 Lofterted Adjusted Data MinutE,-g Eonprier Adjusted Data| Minuteg
ata Data Diata

Average Average Average
MO mog/MNm3 30.21 24.17 30.21 2417 NOx mg/MNm3 29.21 237
502 mioghm3 116.60 93.28 S02 mog/Nm3 116.60 93.28 S02 mog/Nm3 11273 90,14
HC mg/MNm3 5.30 318 HCl mgNm3 530 318 HCI mgNm3 512 3.07
CO mg/Mm3 1060 9.5 10.60 954 CO mg/MNm3 10.25 9.22
Ammonia mg/hNm3 4.24 2.54 4.24 Ammonia mo/Nm3 4.10 2.46
Active 02 5 11.56 11.56 Active D2 % 11.24 11.24
Standhby 02 % 11.38 11.36 Standlby 02 % Standlby 02 % 11.36 11.38
Active Dust rg/MNm3 6.97 4.88 Active Dust rmg/hm3 6.97 4 88 .86 [l [Active Dust mgdNm3 6.74 472
Standhyby Dust mg/hm3 6.62 4.77 Standyby Dust mg/MNm3 Standyby Dust mg/MNm3 £.59 4.61
H20 %% £.84 b4 H20 % £.64 £.84
WOCFID oM 3 2.43 1.74 WOCFID migihm3 241 1.69 .
Flug Gas Flow MNm3/hr 2546.00 2546.00 Flue Gas Flow Nm3/hr Flue Gas Flow Nm3/hr 2546.00 2546.00 2546.00
Flug Gas Temp oC Flue Gas Termp o Flue Gas Termp o
Flue Gas Pressure mBar Flue Gas Pressure mBar Flue Gas Pressure mBar

CDAS Demo Graph
Sih Tl

® Enging 1 HCI mgm3: Curmert Fueed 10 Min Average
® Engine | HCl mgim3: Nest Froad 10 Min Average
® Engene 1 HCI mgim3 Roling 10 Min Average

% Engna 1HCI mpima Curent Fiaed 10 Min Average
® Engne 1HCI mgim3 Nt Frapd 10 Min Avarage
® Engne 1HC mgim3 Roling 10 Min Average

2 . . L L i L l n

a0
Fn 6 Feb 2004

Al

Conected Data Received from West Stack 22 September 2004 14:41:27 ” CRISS Software Enginesr

No==|| (3 © 2] W = |2 B ] | T4
TT————————
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Data Acquisition & Reporting

Report 2004
File Edit Reports Graphs Help

NerMinuie COValies [~ [B[X] .- Fifteen Minute €O Values - [B]x]
1000+ 8004
800+
B00+
600
4004
400+
~no.k 2004
0+ '*J\ s e e e e RS e S T

1 1 T
Wed 8 Wed 15 Wed 22

Hourly CO Values

104
0\III\II\\I\\I|\\II\I

Sep 2004

4 start ~® "6 E (W [ : i [2 - [Erecniner



C-DAS Data Acqulsmon Software

 Corrects values for flow, pressure, temperature

e Reports mass emissions

e Allows for plant run time

e Generates alarms

e 8 years 100+licenses

mbustion, boilers, incineration, chemical, Cement, etc
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Information Grids (configurable)

=2 = 3

Exceeeds
D ailp of Daily
D aily Max 10 Max 30 Average Average

Charrel 1 D alx: T iz R awvr Cunnecled | Swvcnayge: Min Twi i Twa Hi Limnl Hi Ll
o2 = 2350852002 10:10:57 121 NiA 12.0 12.2 122 18.0 1]
CO mg/m3 2350852002 10:10:57 24980 281.03 305.83 41071 41071 400.00 1]
HCI mg/m3 2350852002 10:10:57 F21.9 8121 -‘552”3 E4F 2 647 2 1000 3
TOC mgs/m3 2350852002 10:10:57 203 229 241 291 252 500 1]
MO mg/m3 2350852002 10:10:57 11.10 12.49 13 .33 19.33 19.33 20000 1]
HH32 mg/m3 2350852002 10:10:57 249 28.0 22 4 29.9 22 4 0.0 1]
S502 mg/m3 2350852002 10:10:57 19.8 223 152 2002 2002 1000 1]
HO2 mg/m3 2350852002 10:10:57 47.30 5321 54_94 £9.33 89.33 120.00 1]
HF mg/m32 2350852002 10:10:57 42 0 47 3 51.2 64._1 64.1 120.0 1]
Temperature C 2350852002 10:10:57 607 MFiA 696 Faria FTT 1000 1]
Flow Rate m3/h 227082002 10:10:57 25055 60 M/fA 24264 85 26065 05| 26065 .05 AD0DDOD. OO0 o

3 CDAS 2002

File Edit

View Create Window Help

LATEST : 2.16/052002.16:01:09.201.000,203.000,201.000,198.000,154.100.201.000,2953.000.22.

=1
Last 1 Min|Last 10 Last 30 10 Min 30 Min 60 Min

Incinerator 1 Date Time Haw Comrected | Avg Min Avg Min Avg TwrA TwA TwA

HCI mg/m3 B/0572002 16:00:59 216.0 216.0 215.0 211.3 209.5 211.8 209.9 209.9
5052 mg/m3 5/0572002 16:00:59 196.0 196.0 195.0 203.9 202.7 203.3 202.2 202.2
HO2 mg/m3 BS0572002 16:00:59 206.0 206.0 203.0 198.9 199.4 199.1 199.6 199.6
CO mg/m3 B/0572002 16:00:59 211.0 211.0 209.5 202.3 201.3 203.2 201.8 201.8
Co2 % BS0572002 16:00:59 152.1 H/A 151.0 149.1 148.9 149.5 149.1 149.1
HC mg/m3 B/05/72002 16:00:59 200 200 192 192 198 198 198 198
H20 ppm B/0572002 16:00:59 27940 H/A 28115 28621 2896.8 28563 28911 28911
02{D] % BS0572002 16:00:59 2200 HN/A 22.00 21.85 21.89 21.85 21.90 21.90
Dust mg/m3 B/05/72002 16:00:59 39.3 N/A 56.9 58.5 48.5 58.3 491 491
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n-Line Trends

[=] CDAS 2002 ANNEX 2
File Edt Wiew Create ‘Window Help RELEASES INTO AIR
| LATEST : 2.16/05/2002.16:01:09.201.000.203.000.201.000.198.000.154.100.201.000.2953.000.22. REPORTING OF CONTINUOUS MONITORING DATA
- Autherisation Ho : E2212R Release Point :A1
== ilglﬂ I Parameter : S02 (high scale) mgHm3 Reporting Period : September 2004
Last 1 Min|Last 10 Last 30 10 Hin 30 Min 60 Min
Incinerator 1 Date Time Raw Corrected |Avg MinAvg |[MinAvg |[TWA TWA WA
HCl mg/m3 B/05/2002| 16:00:59)  216.0 216.0 215.0 211.3 209.5 211.8 209.9 209.9 - — — —_—
5052 mg/m3 b/05/2002 196.0 196.0 195.0 203.9 202.7 203.3 2022 202.2 “Hourly 2 Dilly &y =% ELvz
HO2 mg/m3 b/05/2002 16:00:59 206.0 206.0 203.0 198.9 199.4 199.1 199.6 199.6
CO mg/m3 6/05/2002 16:00:59 211.0 211.0 2095 202.3 201.3 203.2 201.8 201.8
cozx 6/05/2002 16:00:59 1521 N/A 151.0 149.1 148.9 149.5 1491 149.1
HC mg/m3 60572002 16:00:59 200 200 198 198 198 198 198 198
H20 ppm b/05/2002 16:00:59 2794.0 N/A 28115 2862.1 2896.8 2856.3 2891.1 2891.1
02(D] % b/05/2002 16:00:59 22.00 N/A 22.00 21.85 21.89 21.85 21.90 21.90
Dust mg/m3 6/05/2002  16:00:59 39.3 N/A 56.9 58.5 48.5 58.3 49.1 49.1

“ZIncinerator 1 - 10 Minute Average Exceedances -3l x|
Incinerator 1 - 10 Minute Average Exceedances

Exceedances (3) Percentage (2.1)

3.0

2.3
2.8 +
2.7
26 +

Pie Chart of Last 10 Min Average Values

25 +

mym3

2.4
23 +

28.925 NH3 mo/m3

22

21

1
16 May 2002 16:01:08

02 theyirm3 46,268

15.368 MO mgfm3

215.0 22.00 —
5 5785 HEImgn3 L
21.80 S0S2mgM3 1)
210.0 =
20?'5 %1 gg NOZ mand )
2] : RE/Es m
£ 2050 2175 & f=mEe
o 025 21.70 0zeE®
£ 21,65
200.0 o
187.5 2155 \
1920 €, 1 L PRI | 21.80 49.87% HF rrgim3

l l l l l
15:35 15:40 15:45 15:50 15:55 16:00
Thu 16 May 2002

Plant 1 Plant 2 Plant 3
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Analogues | nput Sigmals .
Ch 1 i | Scaled Scaling
; anne =] =
Othef.lnputs Inc 1 Dust mg/m3 11.559 a7.za4 Factors
"... Inc 1 Flow k m3fhr F.FOQF 2F7.802 “"
Tee, Inc 1 Temperature deg C 9.807 108.881 ot
e, Inc 1 02 Wet 2% 14.871 16.986 RS
'~.. Inc 2 Du st mgfm3 16.592 FE.FO0 **
*Minc 2 Flow k m3/hr 15.688 87.660| ¢
Inc 2 Temperature deg C 14.249 192.169 | A
Inc 2 02 Wet 22 16.567 19.636
Inc 3 Du st mgdim3 <.439 2.744
Inc 3 Flow k rm3fhr 7.343 25073
Inc 3 Temperature deg G.0O7E 36.925 Analogue
i Inc 3 02 “YWet %< 10.543 10,223 | 9
Alarms inputs outputs
Hide | o

....
....
L 4

Digital Inpat Signals




¢ Supported in the UK & Ireland 30
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Reporting Software

C-DAS Heport

 Off-line Reporting Software

e Uses dally log files

* Produces monthly, quarterly etc. reports

e Easy to use calendar

* Haz waste variation displays

Mon Tue Wed Thu

Channel and Dates [Inclusive] Time Period
onthly
Start Date  [01 March 1995 8 3:;'}22’@
C) Annually
28 March 1995 O User Defined
March 1995

Fri  Sat Sun

e Customised reports available

1 2 3 4 5

13 F 8 9 1o | 11 12

13 |14 |15 |16 | 17 | 18 | 19

20 | A 22 | 23 | 24 | 25 | 26
27 |28 | 29 | 30 | 31

]
Horly Axrerage: lonitoring Data
] —

Dally AuergE
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Daily Software Reports

CBISS DEMO SYSTEM Emission Report
From 15 May 2002 00:00 to 15 May 2002 23:59
Repon printed on 15/05/2002 at 15:33:43

.

. Comexted HOCorrected MO o rected SO4Corected HCI|Corrected CO
Incinerator 1 mgim3 ma'm3 Cry marm3 mgiT3E mgsfm3
kA aximum “alie FA5T 399 z2Ca.s Z15.92
Auerage walue Flzz 3143 1E2.6 2529

. Ho. Alarms a o a S
. Minimum Yalue 1713 170.< 1C2 .3 153 <4
hdaxzimum Hourly Sog F1z= 314 1E2.6 2529
Zorrected AF Corrected
IREiIEcEDs O mgSm3 Faw o2 % | TOC maim=
M 15 M 7
hazimum Walae EAAE 15 23 2908

. S I X I I Swrerage Walue =11 13 26 2121
Ho. Alarms =] =] =]
kdinimurmr “alue 1730 TES 112.9
hdaxzimum Hourly Sog =114 13.66 2121

.

. Comexted HOECoarrected MO orected SO4Corected HCI|Corrected CO
Incinerater 2 mgsmE ma'm= Cry mg/m= ngimrE mgrms
Mazimum Walae EEES FITE 2521 2C1.2 =0-.0
Swrerage Walue 3327 227 2593 15 .8 z29° 3

O Mo Alarms o o o o a
Minimum Yalue Z2T S 12 .- 2509 1EF 2 2823
. I I el I Ial I epor rln Ou Ml aximum Hourly fog 22T 2227 25032 1C5.82 p=i=pic]
Zorrected HF Correxted
Incitarater 2 masm3 Faw 02 % | TOC maim3
COAS 2004 Daily Report for Stream Gre On The 28 September 2004
- kazimum “walie peicl-x=] 15.C1 Z=T.5 Report Printed & 16:43:38 On The 19 Novemhber 2004

o Awerage walue 253 14,63 zz0.9 3 |z
Mo. Alarms gynevs o o o El: % |
b i ni U RS ESANTO AIR F1EZ 14.E5 Zza.0 2|ZelBg 3
(EPURFING UM RNGYS REM TORING DATAS2S = 1463 zz0.9 EHEE

[ — Authosisasion o : EZ212R Retease Poin A1 Base| 17| 23
Loeaion s 11 Ark ol Wag Parameter  SG2 (igh scalef Groneaiz o
G gas
G500 0338
() - . _— —_
. =] = e e
75 n07se
e
13305 1088
1330 1958
bay R A B R e e A e M Y B B B BRI BRI BRI E] 1300 1928
e
coumnreew | o fo{a|o|oa]als|a]alala|a|z|n|e|z|a||=]n]mn|n]a]|z |||
gl
& [ Baawmum [ A [ A [ |10 170 [4e0 oo [ 170 5% |7 | 70 [2a8 s i 7 |7 21 {5 [ 27 [0 [ [ [ [ ocs [ o[ e 0 e
§ | counmnzrw (150150150 150 150 frs 150 150 150 150150 150 150 150 s 50 50 150|150 |1 fs s 150 150 | [ s 150 150 10 a1z
3
P O S e I I I e e e presir
2 [oaitewcrage [ [rua [wa [ wa | 7 [ o7 [ a5 75 | 75 |70 70 | 1 Jres ree e [1a2 [zs2 o1t 252 ar 213 [212 rea 0 [z3a e oo [aoe [ S nsis
5 s [3s e8|z |4 |8 [2 25 |82 o2 [nanift06 14| 0 |0 [s4 [ea 73|28 [aa|aa |71 [ae [77 [ & 220070 2229
d e
Deiation e
B ]
i s s | s |17 43 [ 5 |45 | a2 [ | 0 | a2 | |2 | a1 |0 | 1 |20 |40 | a5 |40 |45 | 0 [0 |43 | [ 02 |0 Wz Ave 0
i resuits i
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Paul Burgess

(Service (Manager)

Service & Support

John Dakers
(Senior Service
Engineer — Scotland)

Adam Dabrowski
(Regional Service
Manager - North)

Engineer
- North)

John
Hall
(Service
Engineer
- North)

Paul Morgan
(Regional Service
Manager - South)

Lee Spencer
(Senior
Service

Engineer -
South)

Paul
Reeve
(Service
Engineer
- South)

Andy
Dowling
(Service
Engineer
- South)

Dee Lound
(Service
Coordinator
& Supervisor)

Marc

Roach Angela
(Bench Evans
Service (Serw_ce
Engineer)  Admin)
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Service & Support

24 hour 7 days per week cover
Direct engineer contact day or night
14 person service team
11 Factory trained dedicated engineers
Remote system diagnostics through modem
Software & IT support for supplied equipment

Commissioning to relevant performance standards
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. Commnssnonmg

Full function check of complete system including
standard zero and span calibration of the analyser.

Verification of compliance to relevant
performance standards.

NOX - 1S010849

CO,C0O2 and O2 - 1SO12039
SO2 - BS6069




; ﬁgn_ftoring & control for your environment

EN 14181 — The QAL's

Quality Assurance of Automated Measuring Systems

“(QAL 1) to demonstrate that the AMS is suitable for the intended purpose
before installation, by meeting required performance standards and the
uncertainty budgets specified in the EU directives;”

“(QAL 2) to calibrate the AMS and determine the variability of the measured
values obtained by it; so as to demonstrate the suitability of the AMS for its

application, following instaliation;”
“(QAL 3) to maintain and demonstrate the required quality of the measurement

ults during the normal operation of the AMS, by checking that the zero and
characteristics are consistent with those determined during QAL 1;”
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EN 14181 - QAL 1

Quality Assurance of Automated Measuring Systems

“(QAL 1) to demonstrate that the AMS is suitable for the intended purpose
before installation, by meeting required performance standards and the
uncertainty budgets specified in the EU directives;”
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EN 14181 - QAL 1

SUMMARY REPORT - Waste Incineration
Expanded Uncerfaintice of ENVIRONNEMENT SA= AMS : MIR 9000, M2 FT and GRAPHITE 52M

Envrennement s
Expanded uncerfainty at35% | Expanded uncerfainty at 95% |Expanded uncertainty at 93%| Mazimum Authorized Expanded AMS
AMS Gas {in mg'm3 dry without 02 {in mg'm3 dry corrected {in % of ELV dry corrected | Uncertainty zccording to Direstive | zcceptable
correction] i 11%02) E11%02) 200077 CE fesiMo|
MIR: 9000 HEZl 3.38 3.40 34.0% 40,0% Yes
BAIE: 9000 SO 6,72 847 13,534 20,08 Yaz
MIF: 9000 MO 742 1048 7% 20,0% Yes
MIF: 9000 MOx 7.80 11.03 3.8% 20,0% Yes
MIR: 9000 co 2,83 337 5.7% 10,07% Yes
MIF 3000 TOC under evaliation under evaluation under evauation 30,00 -
m:il:llﬁlﬁ';ﬂtreu TOC 0,83 0.e1 2.1% 300% T
MR FT HCI 0,74 0.84 24% 40,0% Yes
MR FT 502 2,79 340 G.8% 20,0% Yes
MIR FT N} 1.R7 16,74 F A% 2N Yes
MR FT MOx 244 17,82 5.8% 20,0% Yes
MIR FT co 2,51 317 6.3% 10,07% Yes
MR FT ToOC 0,83 1.00 10,0% 30,0% Yes
ﬂlAerHt:lT;;Z :!}m TOC a4 0.84 24% 30,0% Yes

Noaa :

1) NO & NOx expressed as mg/m3 eg NO2. TOC expressed as mgCim3

2) Data from TUW repores for MIR FT and GRAPHITE £2# are on a dry Sasis

) Dara from MCERT repore MIR 3000 and MIR 3000 02 sensor are on dry basis
A} Nara fr MIR FT 2 sensnr are on aer hasis

Calcu'stions accoding 1o EN 150 14258 Standard - Summary - wE, Decemnber Eth, 2004 - DMIEA
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Expanded Uncertainty of MIR 9000 AMS for use im Waste Incineration in the EU

Gas : HCI

Certification Range [CR) -
Test concentration [TC) -

98,4 mgim3 (MCERT ! €0 ppm|
82,0 mgim3 (MCERT { 50 ppm)

EN 14181 - QAL 1

MIR 9000

Emission limit value (ELV) : 10,0 mgim3 corrected to dry @11%v02 [daily) Emvirnnmement .4
. _ u (HCI) 2
Partial uncertainty Result of MCERT test {mgim3} w* [HCI) Remiarks.
% of mgim3 mgim3
Refer to “Formula™ sheet. Equation n® x CRorTC | referredto | referred to
CRarTC ELV
n*1 - Uncertainty due to Fneanty (lack of fith u,, 0.710% 0,629 0,402 0.1627|MCERT Labaratory Evaluation Report page 18-Table a
n*2 - Uncertainty due fo zero dnift :w,zero drift) - - - Zero drift < Span drift - not considered
173 - Unesrtamty dus o span 8nft  ueqzpan drif) 1.700% 1,904 0,170 0,028 {1_00GE|MCERT Field Evaluation Report - Page 27 (% TG/ week]
n*4 - IUncertanty relating from wariations in ambient presssure P, MLA |, no sensitivity 1o atmospheric pressure variations
expressed as standand deviation tu ., MLA. NA. NA 0.000 0.0000 (compensation)
n*3 - Uncertainty relating from wvariatons in ambient P - MCERT Laboratory Evaluation Report page 30-Table 10a
temperature expressed as stamdard deviation © Uy, 138E% il 1.248 1.B1D5 \interpolation at 20°C +/-5°C)
CEFRT Ei i Tl T
n*f - Uncertanty due fo cross interfarences © W psdint) 1,582 -0.813 0.B343 M"."_? Labaratory .‘"Ialmucn HEFF'_' page 22-Table 7a. Mad
i L interferences +, L nterferences -
07 - Standard deviation of repeatability at zam - Sr.o 0.045% D045 0026 | 0,0007|MCERT Laboratory Evaluation Report page 26-Table £a. S
n°8 - Standard dewviation of repeatability 3t fest concentraton | ooy 0175 D475 | 0.0305|p 27 tab 9a repeatability divided by ¢ student | 2,85)
i |
n*8 - Uncertainly due to span Gas unaccuracy | U, 2.,000% 0,20 0,115 0.0133|=pan gas relative accuracy - 2%
S0 e i _ . A . Measurements are made on 3 dry sample thanks o SEC
10 - Uncertanty relating from somection 1o &y - ey MLA. N.A. M.A NA N.A. sampling dewice (permeation-based)
I 2_B610|5um of u® [HCI), without 02 comrection
'"u” - Uncertanty relatng from nfluence of com=cton bo 02 0.0335|Refer to "02 " uncertainty calculation sheet
- o
2.8945|5um of u* [HTI), with G2 comrecticn
z 5 Cc-'nl:-ined Encertanty U, I_HCI:I 1,681 mgm3 (dry without 02 comection) |—:_:J 2 (HCT)
=m Combined uncertznty u, (HCl 1,701 mg/m3 {dry with 02 correctiony
— Expanded uncertainty U {HCI] at 95% confidence inferval (K=2] : 3.38 mg Im2 {dry without 02 correction]
—a, Expanded uncertainty U {HCI} at 95% confidence inferval (K=2] : 3,40 mg 'm3 (dry at 11%02)
|[Expanded uncertainty U (HCI) at 95% ¢ enice interval (K=2) 0% « / (dry @11%02)

Calculations made according to EN 1510 14858 Standard - MIR HCI data - wd, December Sth, 2004 - DMIEA
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EN 14181 - QAL 2

Quality Assurance of Automated Measuring Systems

“(QAL 2) to calibrate the AMS and determine the variability of the measured
values obtained by it; so as to demonstrate the suitability of the AMS for its
application, following installation;”




Appendix 1 - Raw Data, Calculations & Graphs
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- EN 14181 - QAL 2

Hvdrogen Chloride - x-v Plot of Parallel Measurements

y=1.1002¢ - 0.1106
R*=0.0081

_—

5
, / |
5

 Instrument Compared to Standard
Reference Method (SRM) in a
Parallel Test.

» Results From Two Instruments
Compared and Linear Calibration
Function Generated

e All Data from the AMS is now
Calibrated in Software Against
This Function.

» Range of Data used to Generate
Function Provides Valid
Instrument Range. Emissions
Should Remain Within This Range
or New QAL 2 Performed.
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Traditionally

* End users would usually have existing relationships
with stack testing houses

 The same companies who carry out periodic testing
would be approached for the QAL 2 test

o Site specific experience, existing account info, trusted
engineers & fully inducted etc

 As long as the company has the correct certification of
personnel, equipment and procedure then, this option
IS not always a bad one.
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The Danger Of Separation

It may seen sensible for an operator to Order a AMS systems
from a AMS supplier, and order a Stack test from a Stack
tester.

This can and has caused problems in the past eg
* Results From Stack test compared to wrong data

* Results from stack tests not corrected in the same way as
CEMS , (moisture O2 etc)

» Analyser (s) offline/in fault for part of tests
* Analyser Calibration / zero ref not adjusted

» Test carried out when analyser is due for calibration / service

» Usually results in tests having to be repeated at a cost and
contractual disputes
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“AMS Provider Involved In QAL 2

Due to our previous experience with stack testing we
recommend to our customers that we are involved in all
QAL 2 testing.

The majority of systems we are installing today include the
QAL 2 test as our scope of supply. As an example CBISS
hired an qualified Test House to do this work with our
assistance.

On reviewing the Standard we found that it was essential
that the Stack tester and CBISS understood the standard,
and the AMS equipment.
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Working Relationship

Initial meeting to discuss Standard and equipment
tests

Produce test document specific to equipment and
site

Stack tester is trained to be able to view analyser
error messages make simple analyser checks and
be able to take data from AMS reporting software
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prior to Stack tests

» CBISS engineer & Stack tester visit site for first day
f testing
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* Once the tests have taken
place and the successful
report has been issued, the
data is utilised by the
software package

e The AMS must be calibrated
to the SRM results

 Various software packages
are available with an
additional upgrade specifically

QAL 2 Report

(S M, Sy o oy

1
......
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Example QAL 2 software

§F CDAS 2004 DATA COLLECTION MODULE
File Wiew Edit Help
Demo MIF |
Instrument EN 14181 Calibrated 4
T ag Dezcription Yalue Scale Gradient [ntercept YWalue L=
Gas 1 [HE EE [ | o EE = %
Gias 2 |soz |237 [ | o |23.7 E
Gas3  |ND jo =y [1 o o =
Gasd4  [NDZ E [ fi [ [ 5
Gas5  |CO |6.4 [y [1 [ 6.4 §
Gas B [HF E [ | o o g
Gas 7 [Hz20 |9582 (o [ o |58z —
Gas B |coz E [ [ |0 |0
Gas 9 |oz |22 [ [ |0 |22 |
Gas10  [item 10 [ (e | |o |0
Gas11  [iterm 11 |3000 (e | o {3000
”‘ Gas12  [item 12 | 4000 [ 1 [ |4000
Gas13  [ltem13 [N [t | |0 WA,
“ Haw1d literm 14 T s L I In I =
i
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EN 14181 - QAL 3

Quality Assurance of Automated Measuring Systems

“(QAL 3) to maintain and demonstrate the required quality of the measurement
results during the normal operation of the AMS, by checking that the zero and
span characteristics are consistent with those determined during QAL 1;”

This is the end users responsibility to carry these tests out




 Regular zero and span check to ensure equipment

EN 14181 - QAL 3

continues to meet the uncertainty specification.
* Results of these measurements need to be recorded.

e Analysis of the all recent recorded results must be

performed.

e If necessary actions must be taken if results of analysis

show problems with performance of the monitoring system.




- EN14181 - Analysis of Results

« EN 14181 QAL 3 allows for two methods of analysing
results.

e Shewhart Chart
« CUSUM

e A report will be generated upon completion of the QAL
3 calibration and any problems arising should be
clearly noted on the report.

» Possible to recreate old reports as well as viewing
results of the calibration.
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EN 14181 - QAL 3

Manual QAL 3 procedure would consist of:

» Injecting each calibration gas either to the probe or analyser

» Logging of the data either manually or from the software package
» Comparing of the data against the relevant calibration gas values

» Calculate Shewhart/CUSUM control charts

QAL 3 report
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QAL 3 Calibration checks

Configure EN 141871 QAL 3 Calibration

— Configure Calibration Periods

Period of Calibration IWE ekly j
Select the Day of the Week IMDﬂda_l,l LI

Tirne OF Day IEIB:EIEI LI

IJzer Confirnation v

— Marwal Calibration

Eun Calibration M aw Selecting the buttu:un_l:uelqw will cauze the zoftware
to begin a QAL 3 calibration check an all
instuments. Only Select thiz option if pou are sure
pou wizh to perform this procedure.

1] 4 Cancel |

H8| QAL 3 Calibration Alert

Cancel I
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Example of a CUSUM Report

Keep it simple

Keep the level of input from the
operators to a minimum

The easiest way to control and
comply with EN14181 is through
software

Weekly QAL 3 Report
Gosford Incinerator
CUSUM Chart for CO : Analyser MIR9000
Report Generated 10" January 2005
Report for Data from 2/9/04 to 5/1/05

Action limit for R

Action Timit for X-Xo

T SR pIIPRPLYPP - (PO PRIPRIDY ORI SE I AP P ST CIP T PTIOO PSS ORR |

Summary of Analysis

S.ms = 0.789

ams

Drift

S,>2.850 S, : 2.850 > 2.249 OK
S,>0.501 S, : 0.254 > 0.395 OK

Precision

S,>6.900 S, : 3.900 > 5.444 OK
S,>1.850 S, : 1.150 > 1.460 OK
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EN 14181 - QAL 3

* When a QAL 2 is completed the AMS should be QAL 3 “ready”.

 Analysers need to carry out calibration checks against span gas and zero

readings at regular intervals.
 Results of these measurements need to be recorded.

* Analysis of all recently recorded results must be perfor

QAL3 Report For VOC from 28 February 2005 to 04 May 2005
Report Printed At 09:14:03 On The 04 May 2005

EM14181 QAL 3 Span Drift CUSUM Charl for Stream One FID : VOC
[ Pouitive it [ & ] Magstive Diift

¥
~
04 4
. /'
Ly i /
F <
ot b
-
F -
54 o < ~o
o S~o
o bt i —
Tue ¥ ug 22 Fnis
War 2005
Stream One FID VOC Sams Valus = 0 48
I - Stream COne F

AL 3 REPORTS

Data logging & Control of
- Gas injection

IR analyser
al Gas BOX
FID Analyser



« AST - Annual Survelllance Test used to ensure QAL 2

EN 14181 - AST

calibration function is maintained. Consists of
alignment/cleaning of sampling system, leak test, zero/span,
linearity, response time, interference check plus 5 parallel

measurements spread evenly over one day, checking

documentation and records followed by issuing of a report
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Summary

Find out all of your stack conditions - temp, moisture,
flow, particulate....

Select the best technique for your environment — In-situ,
Extractive....

Compliant with relevant standards — WID, LCPD,
MCERTS...

Select a company who have the backup for all
Integrated products

Select a software package which is flexible

Turnkey contract from design to commissioning
Remote diagnostics if possible

lex systems - Justifiable?



