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Meas. Task Meas.
Point Component
1 Fire Optimization CO-0,
2 Fire Monitoring CO-NO-CO2-
02
3 DENOX Efficienty NO
NO - NO2 - NH3
4 E- Filter Monitoring CO-0,
5 Milk of Lime Dosing SO,
6 Flue-gas-desulphurisation SO,-0,
Efficienty
7 Emission monitoring | CO-NO-SO,-0O,
8 Coal bin monitoring CO
9 Turbo generator monitoring H,

) OIS DURAG GROUP ABB
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Cross Stack

Extractive

CONTELTECHNOLOGIES
* for Stidet Manufacturing
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CONTELTECHNOLOGIES

for Smart Manufacturing

PN TP\ e TN 1

QAL 1 - Where to Find Certificates?

www.gall.de/en/index.htm

www.Siraenvironmental.com/UserDocs/mcerts/

H = nvironmen
sira @)= % [ J
CERTS

PRODUCT CONFORMITY CERTIFICATE
This is to certify that the

EL3000 Series Multigas Analysers
with SCC-K NO/NO: converter
manufactured by:
ABB Automation Products GmbH
Stierstaditer Strasse 5
Frankfurt-am-main

D-60488
Gemany

has been sssessed by Sra Cerification Servies
‘and for the conditions stated on thi cartfieate complis With:
MCERTS Performance Standards for Continuous Emission
Monitoring Systems, Version 3.3 dated January 2011,
EN15267-1:2009, EN15267-2:2009, EN15267-3:2007,
& QAL 1as defined in EN 14181: 2004

Certification Ranges

CO  Dto150mym’ fo 0to4000 mgm®
NO  Oto100mgm’ to 0to5000 maim*
NOx Oto150mgm’ to 0te 7500 mgim®
S0: 0to300mgm’ to 0to 8000 mam
NO Dto 100mym’ fo 0to&700 mgim®
€O:  0to20%vol

O: Oto10%wl  to Oto25%vol

Project No: a7an2en
Gerthcate Ne: Sira W 06012205
It Ceriteaten: 14 January 2008
This Corffcate lssued 30 May 2012
Rencwal Date 13.January 2012
Tachnical Dirsetor
Sira Certif ion Service
12 Acom industril Park, Craytord Road, Crayford
UKDAI 4AL

Tel: 244 (0)1322 620600 Fax: +44 (0)1222 520601

s

Page 1o 13

FEMS.

4 CEPTUOUKAT @ CERTIFICADO & CERTIFICAT

4 CERTIFICATE ¢

ZERTIFIKAT

DURAG GROUP

Umwelt @ ]
Bundes

@
ante PP—— il

ZERTIFIKAT

Uber Produktkonformitét (QAL 1)
Zertifikatsnummer: 1669640-ts

Messeinrichtung EasyLine EL3000 Serle for CO. NO, $0;. N;0, €Oy,
und 0,
Gerateharstotier AB8 Automation GmbH
‘Sterstacer Stralie 5
60488 Frankturt
Deutschland
Profinstitut TOV SUD Industrie Service GmbH

DIN EN 15267-1: 2009, DIN EN 15267-2: 2009, DIN EN 15267-3: 2008 und DIN EN 141
orfait.

Zorsfikat Nr 1650640-ts

vom 02032012 01.032017
Umweltbundesamt TOV SOD Industrie Service GmbH
Dessau, den 20.03.201 Proflsboratorium Emissionsmessung Kakbrenung
[ Maichen, den 18.03. 2012
“ (
LA Dr. Hans~Joachim Hummel Or. Michael Wasber
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[ABB et | | Dated | o |

Measuring Point Data Sheet

Preliminary notes

The aim of this Measuring Point Data Sheet is and clarify the task. The Point
Data Sheet is a pre-requisite for an order to be processed fully.
A separate Measuring Point Data Sheet must be prepared for each cint. Suppl

y
on specalized measuring methad (e. . FTIR, gee chromatography) ahould b recoried on & separate Data
Sheat. A sketch should be attached where appropriate. The Measuring Paint Data Shect is to be attached 10 the
quotation

General Details

Inquiry / erder frem:
Company, depariment, contact name,
addrass, tel. no., fax no.

f—— Mo Dated

Project / System

Method / Process (methed of firing)

Measuring task / Sampling peint

Mame / numbsr of ing point

Details of installation location  Sampling point Line routing Installation site
for analyzer

Ambisnt temperature range 1 L

Corrosive substances in the local atmosphere |

Aroa subjoct to oxplosions |
(zone, lemperature clss)

|

Air humnidity | | |
| |
| |

Eloctricity supply

Distance from sampling point to analyzer

|
Supply of compressed air, Ng, Hz, Hz0, . |
L
|

Height above sea level

ABB

Details of the measurement medium
of the

medium  Ce
(st 8ll measuring and associsted compenents)  Minimum  typical  maximum
(X =100 %)

Measuring ranges/ Unit

L

|
L
L
|
|
|
|
|
|
|

|
L
L
L
|
|
[E—
[E—
L
|
Tamperature on sampling
[ E—
[E—

Dew point (water, acid) \—
iling point Melting point [
Dust / solids Pressure on sampling |
Explosive during nermal operation  yes Inflam- =] yas Cormosive ) yas
O no ™ e =

Special notes
E.g. details for response time (Tao), cycle time, spec

requirements, experience with the meas. task concerned

|
L
L
|

Preparation / revision date

|
Prepared by (name) |
[
|

Department

Company

ABE Automation Products GmbH Subjoct 0 tnchrical
Printod n the Fed Peg, of Gerna

Analytical Divisio Fep. ol Gemary

Sherstascher Sirases 5. D:60488 Frankiun am Main
Phone +48 - 69 - 78 30 - 40, -60- 7530 - 45 68
il analy hypresy

, CONTELTECHNOLOGIES

for Sinde: Ménufacturing
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CONTELTECHNOLOGIES
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INSTALLATION IN ISRAEL ELECTRIC CO
15 CEMS SYSTEMS =15 GAS TURBINES «

(Continues Emission monitoring system) -

mwna nMan

RIS
LTRRILKS
29:{9:::,&*'

S, COMETEGtoL00ES DURAG GROUP ADBB
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ACF5000
Complete turnkey system

«|/O Interface

Power Distribution

-Electronic Box

FTIR, O2, FID

-Air Cleaner Box

-© ABB 13.08.2014
ACF5000| 20

, CONTELTECHNOLOGIES DURAG GROUP



Certification according to the EN 15267
MCERTS certified since August 19", 2016

CONTELTECHNOLOGIES
for Sielet B8nufacturing

P
@,

CSA
Group

MCERTS

Y

Environment
LW Agency

PRODUCT CONFORMITY CERTIFICATE

This is to certify that the

ACF5000 measuring system

Manufactured by:

ABB Automation GmbH
Stierstadter Strasse 5
G0488 Frankfurt am Main

Germany

has been assessed by Sira Certification Service
and for the conditions stated on this certificate complies with:

MCERTS Performance Standards for Continuous Emission
Monitoring Systems, Version 3.5 dated June 2016

EN15267-3:2007,

& QAL 1 as defined in EN 14181 2014

Certification Ranges :

co 075 (01— 300, 0 —4000) mgim?
NO 0- 150 {0 — 400, D — 2000) mgim?
MO 0- 80 (0600, 0 — 1000) mgim?®
1%} 0-50 (0 - 1000) mgim*
50, 0- 75 (01— 300, 0 — 5000) mgim®
HCl 0- 15 (0- 00, 0 — 2000} mgim?®
H 0-3{0- 6, 0—300) mg/m?
Prajact Mo. : TODE8936
Cartificate No H Sira MC15030%00
initial Cerification N 19 August 2016
This Cenificate isswed - 19 August 2016
Renewal Date N 13 August 2021

NH,

1O

o0,

HCO

CH,

Total C (FID)
0 {2r0:)

0- 5(0- 15, 0—230) mgim?
01— 40 Vol %

0- 30 Vel %

0- 20 mgi®

0-7.5 (0—200) mgl?

0- 15 {1 - 30, 0 — 300, 0 — 500) mgim?
0- 25 Vel %

<Joa2 Prince MSec, Minst MC
Certfication Manages

Download the certificate from :

» SIRA homepage

http:/www.csagroupuk.org/wp-
content/uploads/2016/08/MCERTSCerti

fiedProductsCEMS.pdf

DURAG GROUP

AL Hk HD
rRpmw



Low cost of operation
Validation Unit for QAL3 checks

= Feature

« Films and gas cells for all FTIR components as

a surrogate to test gases (EN 14181 compliant)

= Allows on-going system validations as required

for QAL3

= Validation runs automatically

= Customer benefit

= No specialist for operating a water vapor generator

« Save cylinder gases

, OIS DURAG GROUP ADD
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for Sihelet M&nufacturing

IN SITU -LaserGas Il Single Path

«Transmitter -DN 50 Flanges «Receiver
-Alignment/ -Purging
-Diode Purging Unit .
sinlet *Span .
LaTr l gas inlet De'Ictor

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

sspan
gas outlet

sInstrument
window

Process
gas

ADDR
DURAG FAD



Dust concentration and opacity monitors

DURAG
D-R 220 D-R 290 D-R 320 D-R 800
]
Filter monitors Combination probe Dust concentration monitors for wet gases

230/231/240 D-RX 250

T s

DURAG DURAG
Ambient air monito Total mercury analyser DURAG Yolume flow monitoring systems
HM-1400 TRX .
F-701-20 7 D-FL 100 D-FL 220

VERE(% | ﬁkﬁ

 OUETgocaes DURAG GROUP ABB




Dust Measuremen*

Gas
= femperature
«(Stack)
-Humidity s -Stack
-Dry Stack -Size
=d > Dew Point
-Wet Stack “(0 < 12.0m)
=5 < Dew Point
Particulate
-Measurement
=Triboflow
=Transmission
-Scattered Light
«Particle «3-Absorption
-Conditions Ambient
.- Concentration «Temperature
= Color (-20 .. +50°C)
.- Shqpe )
- Size «In-Situ
Extractive
CONTEIEgoLoctS DURAG ARR

rRpmw



AMS (Scattered Ilght monitor (scatterlng

-Advantages Handicap

= reliable ,zero* «,blind“ for high

signal - concentrations

- result independant - signal verification

= from stack

_ - single point
diameter

measurement

- simple design - probe inside of stack

-Seite 28 _r.H < 95%!

oS DURAG GROUP ABB




D—-—R820F Wet Stack Dust Concentration Monitor

W”:o.:’ CONTELTECHNOLOGIES DUR AG GROUP AL ER HD
00 20800, 0 o9 or ufacturing " l' l'




D-R 820 F Operating Principle: Sampling

Probe electronic
Purge air
for probe

(Filter optional)

Probe heating

Laser beam

Injector

Ball valve

Solenoid
valve

Medasuring
chamber

Exhaust

(]
Diluting cir Diluting Injector dir fan
heating air fan

 opgromocges DURAG GROUP ABB
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Various regulations require the conversion of the measurd data to stand conditions at 0 °C, 1013 hPa,
dry flue gas and a specific oxygen content. The conversion follows the equitation:

'+273‘15K\< 1013hPa o 100% .(21%‘05
27315K 1013hPa+p 100%-# 21%-o

IS X

where
t is the Celsius temperature;
h is the absolute water vapour content (by volume);

o is the oxygen content in dry gas (by volume);

os is the oxygen standard condition.

P is the difference between the static pressure of the sample gas and the standard pressure;

Important Note: Some measurement techniques, e.g. extractive AMS do not require a full conversion of
the measurement data, because a part of the calculation is already inherent within the measuring
principle. There are three major cases for the conversion to standard conditions. The table below gives
a summary, which conversion is required.

Measurement principle Temperature Pressure Water Vapor Oxygen
Content

Insitu measurement
(e.g. dust measurements)

Hot extractive measurement
(e.g. ABB ACF NT)

Cold extractive measurement
(e.g. ABB URAS with gas cooler)

DURAG GROUP

AL Hk HD
rRpmw



-D - FL 100

Flow By Differential Pressure
Probe

TN “ ll ll
e, S, CONTELTECHNOLOGIES D R A
o 000, e for Sidet @anufacturing " l. l'
'°:::::°::’ X



Overview

Flow rate -
measurement with a P
probe by the : o ©
principle of :

differential pressure

method

Evaluation with the
Microprocessor Unit

D-FL 100-10

(optional)

Adjustable soffwo
parameters N
Load-independent

current for line D-FL100-10

recorder and
indicator instrument

O for S Sy DURAG GROUP




Measuring Principle

_/%§$>

—>

—> —>
> > «Differential Pressure «Microprocessor
} -Measuring Transducer -Evaluation Unit

\Dp”” | 4..20 mA DURAG

—

-Cross Over [CFCwe
-Cock 0 -Absolute -Temperature
-Pressure -Measuring
p «Measuring =Transducer
=Transducer =(optional)

-(optional)

.
KX

%%

500t

%, %, CONTELTECHNOLOGIES U G R U P
o :.:::" for Sidle: Manufacturing I ) R A G 0
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D - FL 220

Ultrasonic Flow Monitor

X . COPT;gfg;NfOEOGIES D U RAG "“ == ==
or ufacturing



D-FL 220 Flow Meter

Ultrasonic measuring system

- Principle of differential propagation
time

- In-situ measuring directly in the flue
gas flow

- Continuous measurement
- No interference with the medium

- Automatic zero-point and reference-
point control

- Programmable via the evaluation
unit’s keys or via PC

- Load-independent current for line
recorder and indicating instrument

i o, CONTELTECHNOLOGIES DUR AG GROUP A Eb HR
O or Menuracturing " l. l'



Applications of D-FL 100 and D-FL 220

st
..:::'. R %, CONTELTECHNOLOGIES
A R for Sl Manufacturing

-D-FL 220 -D-FL 100

=cold stacks
«(below dew point)

=aggressive  shot

-aggressive gases -gases -gases

i -medium

=Sized
-Stacks .stacks

-wet stacks

«medium =high
-velocity =velocity

-very low velocity -high dust

oad

DURAG GROUP
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EN 14181
The three QALs and AST

Confirms the suitability of an AMS for the measuring task Manufacturer
according to EN 15267-3 and EN ISO 14956 Declaration

Calibration procedure of an AMS after commissioning with

Certified Bod
Standard Reference Methods (SRM) ertitied Body

EN ISO 17025

Determination of variability & comparison with required Uc

Ongoing quality assurance during operation. Responfsibility
0]

Regular control of Drift and Precision of the AMS Plant Owners

Annual Surveillance Test Certified Body

Yearly check of an AMS EN ISO 17025

8% %, CONTELTECHNOLOGIES DU R AG “ ll ll
.‘:,. :”,:.0” for Sl MBnufacturing l. l.



QAL3 Ongoing Quality Monitoring
For Plant Owners

AR ACK  ABB  ACFAT - Regular control of Drift and Precision of the AMS

= Drift Systematic deviations

= Precision Random deviations

(e.g. temporary higher ambient temperature)

=
Lrai—o
L )

e 1m

= Control charts permitted for evaluation

- CUSUM

« Determines separately Drift and Precision

I [ = Shewhart

- EWMA

= Determines combined Drift and Precision

« Exponentially Weighted Moving Average

., CONTELTECHNOLOGIES D U R AG
o for Sielet Manufacturing

AL Hk HD
rRpmw



QAL3 Ongoing Quality Monitoring
Frequency of Zero — and Reference Point Checks

NT .. ) e : )
o e e T - Minimum 1 time per certified maintenance interval

- Weekly recommended

by using CUSUM control charts mms) Very expensive

-
==
L )
L]

- For AMS without certification according EN 15267, 1 - 3

- Every 4 weeks
unless there is a reason to extend this period

- Every 4 weeks for multi-component AMS
a QALS3 check shall be conducted for 1 component

8% %, CONTELTECHNOLOGIES D U R AG “ ll ll
:':..: ’.:..” for Stidet Manufacturing " l. l.




QAL3 Ongoing Quality Monitoring
Reference Materials for extractive operating AMS

Suitable Reference Standards

- Analyzer internal facilities
« Gas filled adjustment cells

= Optical filters

= Films

- Flowing mediums
- Ambient air or N,
= Cylinder test gases

= Vaporization

- Water measurements
- Components not available in test gas cylinders

..-::-.031:%:?:’ Co'f\‘TSE’il-";fg;NfOIEQGIES D U RAG G RO U P “ ll ll
R or ufacturing " l. l'




A0O2000 & EL3000
Adjustment concepts without test gases

Adjustment cells are standard for the reference point
- IR Photometer

. UV Photometer

AR
(. |

’

l @ A02020

Zero - point adjustment
With ambient air, clean and dry

Single - point calibration using dry ambient air
Oxygen measurements

- O, -Sensors

ABB

[ |
o
o EL3020

e DURAG GROUP ABB

12 months maintenance interval by using adjustment cells




EN 14181 — QAL3
Ongoing quality assurance during operation

-
% 5
< <
? A H

Accredited

Test laboratory

QAL 2

A A A Carried out by operator

|
<>
AMS - 1 Year
Installation >
Max. 5 years
-

Frequency

= Once in the certified maintenance interval

- More frequent checks are recommended

Reference Materials

- Test gases Always possible

= Surrogate materials Yes, if type approved (EN 14181 compliant)
£, cogmgnacas DURAG ARE

rRpmw



QAL3 Ongoing Quality Monitoring
Required values

Setpoint concentrations at
zero and reference point —> Control Chart
Algorithm Out-of-control situation for

mmmg Drift and Precision of the AMS
Measured concentrations CUSUM
at zero and reference point [
Shewhart
L, Documentation / Charts
i EWMA

1 =

\

CUSUM Control | Charts

ssssssssssssss
aaaaaaaaaaaaaa

 OUEIoses DURAG GROUP ABB



Control charts
Calculation of the Standard deviation S,,,s

S,us Value necessary for evaluation according control charts (Chapter 7.4.2)
Method

- Using the Uncertainties Uc obtained during the suitability test

- Additional performance data of the AMS for each of the influence factors

Uinet Is the uncertainty from stability
Utemp Is the uncertainty relating from variations in ambient temperature
Uyort Is the uncertainty relating from variations in voltage
Upre Is the uncertainty relating from the variation of pressure
Uothers Is any other uncertainty that may influence the reading on zero and reference material =
Calculate
_ 2 2 2 2 2
SAMS _ \/uinst + uterrp + uvoIt + upres + uothers
. COL\ITSEh_L“;I'ﬂEnC;NfOEQGIES DU RAG “ ll ll

rRpmw



Control charts
Calculation of the Alarm Limit A

Suitable to be used for Shewhart & EWMA Control Charts (Chapter 7.4.3)

= Doing a calculation based on the maximum permissible uncertainty

= + 50 % of the max. permissible uncertainty can be used to set the alarm limits

= + 25 % of the max. permissible uncertainty can be used to set the warning limits

Example
= CO measurement
- ELV 100 mg/m?3

- Max. perm. uncertainty 10% ( 95% confidence interval - IED)

Alimit = 100 mg/m® x 10% = 10 mg/m*® x 50 % = 5 mg/m?

S50 %,  CONTELTECHNOLOGIES D U R AG “ ll ll
':.. i:..” for Sidet M8nufacturing " l. l'




Shewhart Control Charts
Example

SAMS

Upper alarm limit

5 mg/m3 2XS / 50% perm. Uncert.
g AMS
2,5 mg/m3
> {
Maintenance interval
25mgim?® ] === === = m e e e e e e e e —— -
5 mg/m?

2 X Sams | 50% perm. Uncert.

Lower alarm limit

- Shewhart == The most popular control chart

%, CONTELTECHNOLOGIES
& for St

Eizsgnoios DURAG GROUP A b b



Evaluation and data logging

Solutions with integrated functionality

Ded(mE)e

Fi

=
b
" |
&
{ma}
s
B
=
=

Analyze'm Explorer

= QAL3 evaluation & reporting

- Continuously recording & logging

- Displays status & measuring values
- Allow complete remote operation

- Graphic and trend chart recorder

- Logbook functionality

Inside the Analyzer

- QALS functionality integrated

R DURAG GROUP ABB



Ongoing Quality Assurance *« QAL3
The AMS runs out of range

AR ACK  ABB  ACFAT A full new calibration (QAL2) shall be
performed within 6 months if any of the
= T
following conditions » occur :

1 | . = If > 5% of the number of measured values
between 2 ASTs are outside the valid
calibration range for more than 5 weeks

' [

T = If > 40% of the number of measured values

are outside the valid calibration range for

more than 1 week

*) According Para. 6.5 of the EN14181

% %, CONTELTECHNOLOGIES DU R AG “ ll ll
:':.. o :.0” for St Manufacturing " l. l.




EN 14181
QAL1...3 over time

Certification test of AMS
ISO 14956:2002

- Calculation of total uncertainty
EN 14181:2014

- Calibration of AMS with a SRM

. EN 14181:2014 EN 14181:2014

- Check of drift and precision - Functional check

Plant staff

QAL3 |

5

E 4 o 2 ke 4 o~

S S S s By c .

e < ] < | | 2 i 2 g <

3 2 Sed 23 83 e O

= ; [ : S [ n [ >

(L4
A A A< 1 Year > A - 1 Year »A A Tlme

Installation of

AMS ant < Maximum of 5 years
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Less in cases of either changes of plant operation or repair of AMS

AST = Annual Surveillance Test
AMS = Automated Measuring System
SRM = Standard Reference Method
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