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e department contain 22

techmuans project managers , salés’ ‘M‘M

and back office N
N\ . £

Main office in Petach Tikva-and
service offices in Haifa & Beer
Sheva that serve 24/7 =
Hold Stock of spare parts for
immediate support for customers




Business Partners- Analytical

AL Hk HD
MmpmD m

- ABB Analytical —gas analyzers MEONONTORS

* Neo Monitors —gas analyzers DURAGGROUP

* Durag — dust and flow Monitors

* Ados GmbH .
« Compur Monitors —Fix gas detectors ":if' CALGAZ" 6 E Dﬂ

- GFG - portable gas detectors cobraon geses ADOS'

* CALGAS& EFFECTECH —calibration
gases

* And many others...

{)CONTEL

BEYOND PERFORMANCE



ABB Analytical Measurement

Global product portfolio and production sites

Germany Canada USA

Gas Chroma-
FTIR/NIR Spectrometers tographsr

[T

Continuous
Gas Analyzers

Advanced . = E | Multiwave
Solutions ; Photometers
i . Oxygen
Cavity Enhanced System Integration
TDL Analyzer S Analyzer
S .
k — -*.-ﬁ. -.-'-
== 4‘
- o Waste & Waste

Water Analyzer
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http://www.lgrinc.com/analyzers/overview.php?prodid=48&type=gas
http://www.lgrinc.com/analyzers/ultraportable-greenhouse-gas-analyzer/

Scope of Work-Control & Cyber

* Monitoring and management of all sub-systems within the
plant

- Emergency Shut Down - Turbine trip functionality in the
event of a fault or abnormal condition- based on
AAdvance

+ Balance of Plant based on Rockwell Automation PlantPAx
process control system

* The system operates in a redundant architecture

- Communication between the central control system and
all sub-systems based on RA industrial communication
solution.

« Complete Cyber Security with all subsystem and auxiliary
systems
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Accurate and reliable measurement solutions
Serving your power plant operation

A Boiler chemistry optimization

- Combustion efficiency

- Calorific value of incoming natural gas

SCR DeNOx ammonia slip measurement

Flue Gas Desulphurization (FGD) ( only coal )

» Continuous emission monitoring systems (CEMS)

ulatory compliance:

EN 14181

BEYOND PERFORMANCE
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Controlling boiler chemistry for maximum steam quality
Offering the solution to your challenging application

The challenge - Monitoring and controlling multiple chemicals for maximum boiler
and turbine protection

The solution - To measure multiple chemical parameters on-line:

- ABB pH analyzers monitor feed water acidity or alkalinity, while conductivity analyzers
measure ionic content

= Monitoring and lowering the silica content in water can leader to longer turbine life and
greater efficiencies.

. = ABB’s Navigator 600 Silica accurately monitors 0 to 5000ppb concentrations and

substantially cuts costs and maintenance from silica monitoring

BEYOND PERFORMANCE
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Deriving combustion efficiency by monitoring flue gas
Offering the solution to your challenging application

{)CONTEL
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The challenge - finding the right air to fuel
ratio for efficient combustion

The easy-to-install insitu solution -
measuring flue gas oxygen with ABB’s
AZ20 combustion gas oxygen analyzers:

« Probe is inserted into a flue and accurately
measures combustion gas oxygen content

« Applications from -4 to 1472°F

The high temperature hot gas solution -
constant samples of flue gas oxygen and

combustibles with ABB’s AZ40 smart analyzer:

= Applications up to 3000°F
= High accuracy and high performance

The fast response laser based solution —
profile complete boiler outlet duct with ABB’s
LS4000 tunable diode laser analyzers:

» Response time usually within 2 seconds

= Applications up to 2732°F

s



Measuring calorific values of fuel gas
Offering the solution to your challenging application

{DCONTEL
e o

The challenge - Calculating the
calorific value of a natural gas sample
requires gas composition information

The solution - ABB’s PGC1000 field
mounted gas chromatograph
analyzes natural gas composition in
combined cycle power plants

» Gas sample data is used to inform
other devices in the combustion
process

= Achieves optimum combustion
conditions

s



INDUSTRIAL / COMMERCIAL
PIPELINE TIE-INS
ENERGY PLANTS

LANDFILL

CITY GATES

HIGH-END SAMPLERS
GAS DISTRIBUTION
INTEGRAL FLOW-ENERGY
C6+

C7+

C9+

0,/N,

H,5%
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SIMPLICITY

COMPLETE UNIT CONSISTS OF ONLY
3 REPLACEABLE MODULES

SELF DIAGNOSTICS THAT
GENERATE LOG FILES

REMOTE OPERATION:
OFFSITE MAITENANCE
BY FACTORY EXPERTS

{)CONTEL
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RECISION

Detector GMS  : Fri Sep 02 09:23:51 2005
Count
12,5008
12,5093
12,5089
12 5084
12,6079
12.5074 {
12 507
12 5085
12.508
12 5056
12 5051
12 5046
12.5042
125037
12.5032
12.5028
12.5023
12,5018
125014
12.5000 neeC3 ics =
12.5004 i
12,4009 L“ . ;——‘—/\r—'—/\ T

12.4005
000 1250 2500 3750 5000 6250 7500 8750 10000 11250 12500 13750 150.00 16250 175.00 187 .50 200.00 212,50

c3

Ce+
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RECISION

Detector T e GMS  :Fri Sep 02 09:23:51 2005
Count
12.6274
125257
125241
125224
12.5208
125191 &M
125175
125158
125142
125125
125109
12,5092
12 5078
125059
125042
12,5026 co2

12.5009 \ /\ i
12.4993 1 |

A0 ANTE
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SCR DeNOx ammonia-slip measurement
Offering the solution to your challenging application

The challenges P EE

- Prevent formation of ammonia salts

- Prevent contamination of fly ash

- Minimize ammonia consumption and s

- Optimize catalyst regeneration

The solutions

- Simultaneous NO and NO, measurement using Limas21/23 UV analyzer

- NHs-slip using in-situ LS4000 tunable diode laser analyzers

- ACF5000 hot/wet extractive FTIR system for multi-component measurements

{) CONTEL Ann
6/15/




Flue Gas Desulphurization (FGD)
Offering the solution to your challenging application

The challenges

- Minimize limestone usage (wet scrubber)

- Reduce active lime and calcium sulphite (DSI)
- Prevent contamination of fly ash

- Safe and economic handling of by-products

The solutions

- Extractive SO, measurement using Uras26 IR or Limas21/23 UV analyzer

- Wet gas at low temperature (~60degC) requires heated probe Type 42

{)CONTEL
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Reducing emissions through continuous monitoring
Offering the solution to your challenging application

The challenge - Reduce pollution from gaseous stack emissions

The solution - ABB CEMS gas analyzers provide continuous emissions
monitoring and full compliance with EPA and state regulations

- Advance Optima series or EasyLine series with NDIR, NDUV and
Paramagnetic analyzers measuring NO, NO,, NOx, SO,, CO, CO, and O,

- ACF5000 hot/wet extractive FTIR system for multi-component monitoring of
up to 15 components simultaneously incl. HCl and NH,4

- StackFlowMaster using differential pressure to measure flue gas flow rates

= Fully integrated CEM-DAS Data Acquisition & Handling System

- EPA compliant Predictive Emission Monitoring System (PEMS) to quantify
emissions using process and historical data

The solution for your application - ABB CEMS gas analyzers are compatible
with both full-extractive or dilution-extractive systems

= Coal fired power plant - CEMS

- Gas fired power plant - CEMS

#
D> CONTEL
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Coal fired power plant
Measuring points for gas analyzers

1 2 3 7 4 5 6
Boilex ®
. o
Coal
bunlzel Stack
'oal
ol S
) CONTEL ARiBiED
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Coal fired power plant

Measuring points for gas analyzers

. . Measurin . Measurin
No. Measuring Point 9 Solution suring
Components Principle
1 Coal bin CO Uras26 NDIR
2 After coal mill 0O, Magnos206 Paramagnetic
AZ20 Zirconia
3  Boiler outlet 0,, CO, AZ40 Zirconia
LS4000 TDL
4  After DeNOx NH, LS4000 TDL
Uras26 NDIR
5 DeSOx SO, Limas21/23 NDUV
NDIR
CO, NOx, SO, NDUV
(HCI, NH5, H,0O) . Paramagnetic
6 Stack CO, or O, diluent See next 2 slides FTIR
Flow Off-Axis ICOS
dP
H, in air
7  Turbogenerator CO, in air Caldos27 TCD
H, in CO,

* NH3 measurement due for release soon for LS4000

{)CONTEL
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Combined cycle power plant
Measuring points for gas analyzers

1 2 | 3
.—l
, Exhaust gas
N == Gas turbine =
‘MNatura s : .
Combusio
chambe
Air

Steam turbine

Condengor

{>CoNTEL ’ Ann
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Combined cycle power plant
Measuring points for gas analyzers

No. Measuring Point
1  Fuel gas analysis
2 After DeNOx
3 Stack
4  Turbogenerator

{)CONTEL
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Measuring . Measuring
Solution o .

Components Principle

BTU PGC1000 GC

Flow FVIFS4000 Vortex/Swirl

NH Limas23 A NO, (NDUV)

8 LS4000 TDL

CcO Uras26 NDIR

NO, Limas21/23 NDUV

0O, Magnos206 Paramagnetic

(Flow) StackFlowMaster dP

(or PEMS) PEMS PEMS
H, in air

CO, in air Caldos27 TCD
H, in CO,

s



Gas fired power plant - CEMS
Full-Extractive

- Typical emission ranges:

- CO 0—-50/250 ppm Uras26 NDIR
= NOx 0-50/250 ppm Limas21/23 NDUV/URAS 26 NDIR
- 02 0 —-25vol% Magnos206 PMD

(D> CONTEL ABB
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CEM-
Basic architecture

Plant line

Q@ status signals

Dust monitor

=z
=
=

Switch

DAHS Servar
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ABB Measurement & Analytics

Advantages and disadvantages of
different types of CEMS
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Cross Stack

In-Situ

Extractive
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MV TN NIV'Y 'y et

IN SITU
JITTAT NTIPIA TR WWA2 2RI 0P 2Twnt 7 avwa (Point In Situ .1
SIW T2 YRR 2RI SW TR T¥2 X¥A1 7wt 7 guwa :Cross Stack .2

EXTRACTIVE
NIYI9NY NWATH, TR NARWI 772°377 17 7vewa :Cold Extractive .1

STHIRD NDIDI AW TAOT

9rHIRY NDI2Y NIV T2INRTN NARWI 717°A77 7 w2 :Hot Extractive .2
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Cold/dry source level extractive — typical schematic
Sample cooled, H,O removed

4 Exhaust
Uras26 .
S :
o— 1
1
02 CO, S02 '
[ !
NO \
1
1
Condensate trap E:A |
1 1
: Ambient :
air NO2-/NO- 1
Converter :|:|
SCC-C SCC-F
---------- e L(,)J
L &)\_-i :_______________.; |
1
1
: Acid filter
1
Probe with Heated Sample Gas Line :
filter unit 1
1 o
1
1
1
X Dosing § Condensate
I fornday Enseo

{ Y/
b -

6/15/



Hot/wet source level extractive — typical schematic
Sample temp. maintained above dewpoint

Sampling Sample Line Sample Conditioning Analyzer
2 356°F 2 356°F 2 356°F 2 356°F
F-I}/< Q_O
Emergency purge “

Test gas &
PR .4? ...... : F?/ --------- < D’OQ Burner Gas

» Gas Outlet

% $ B} commse

< & Test gas

EEEEEEEEEEEEEEEEE

6115/ ]
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DIN EN 15259
Criteria for Selection the Measurement Point

% Ref. . .
- Measurement sections shall allow representative samples

- Homogenous flow conditions

- Homogenous concentration profile

% Ref
‘0)

Duct | BT o - Vertical sections are prefeered
: Port A

Diameter
- Located in a section of the duct with
% Ref. - 5 hydraulic diameters of straight duct upstream
_ - « 2 hydraulic diameters downstream
2 <> .
<2 v » with a constant shape

Duct e portB = Provide

Diameter

= Suitable working platforms (Clearance Areas)
Homogeneity Test

ﬁs CONTEL
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Mounting Locations of Measuring Systems
Within a Measurement Section at a Stack

__________ Reference Method (S1/S2/ S5)

........ Dust (S3/ S3a)

0,25m AMS SO,/NO/O,/HCL/VOC
- (S4/S6)

___________ Volume Flow (S8 / S8a)

I 0,4m
Temperature / Pressure (S9 / S9a)

$1...9 Measurement Ports
at 6 measurement planes

w/eﬂNTEL Top View Front View Ann
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lllustration of Terms
Measurement Plane — Old - New Stacks Challanges

T N 1

Measurement point

2. Measurement line

4. Measurement port

5. Working platform

6. Measurement site

7. Manual sampling train

Top_View

Insitu system - (5X Dia - ID)

=N
21 - o2 Reference I

CRawvaIue X 21 - 02 measured } An

{D)CONTEL

BEYOND PERFORMANCE

CCorrected

— TN




nNN'ATA NoynN 110N

TIDNT DTN 7W NIpPNN NN7¥N] DRIYNN 02NN TNN
.NNATN NDIYN |11DN] "IN D'N'YYN 0'D'70N2 0'A

N> NINN [N XNAITDI V9N 721 NIMWOX NIAY NIRENN QW
,NIN'0L ,)'70N NP2 DIIX? [N ,20 NIRPZNNN 1A N2 WK
STIVI D200 ND'R

pCONTEL DURAG GROUP ABB




Importance of sample gas conditioning
Challenges with gas analysis systems

Process, stack, Sampling SRR Sa_rr_n ple: Off-gas
pipes, tanks (Probe, Filter) LClEps LTI (treatment)
’ P ’ (Pump) (Cooler)

0/0

Sample Handling Sensor Electronics
System Physics

TOXIC
CORROSIVE

EEEEEEEEEEE

Qlida R0
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AAibip



N?2'T1A7 D"MLVNIOS

90N NYTY7 W' N111D1 NDIYN INAY 'O NIv'YA 'Mva
DN ANATA NITIZIA DNVNID

yn? °

3'7NNal n2'a01 'donu °

D"A'TNIP 0NN °

NniN?I paxk NI‘m> - °

TTNIN TAN 7V DNYSWNI DINXR DT °

D' "IMm7yn"? nx'an HCL 7w wiar ANp-T1TNIn 1an nio'on  °

pCONTEL DURAG GROUP A




From sample point to analysis
Full range of sample handling components

Sample

Heated Lines and more...

Conditioning

Probe 11

S

FE2

CGWB13
= Self regulated heater
= Regulated heater

SCC-C
Cooler

SCC-K
NOx-Converter

’ ﬁ . o8
Probe Tube 40 Annular Heater -
!
——— - U‘ CGO-9
) g‘!“;‘_, SCC-F 800°C Tubular furnace
Feed Unit .
Probe Tube 60/R/S PFE2 TBLO1

= Self regulated heater
= Fixed resistor heater
= Typical for MultiFID

sﬁ

Heated Probe Tube 42

ﬁ

scc-u
Utility Unit

SCC-S
Cooler & Feed Unit

Probe Tube 2 with V.Y
protection boc ﬂ o 9—" “ ﬂ
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Measuring Point Data Sheet

Preliminary notes

The aim of this Measuring Point Dala Sheet is to document and darify the measurement task, The Measunng Point
Data Sheet is a pre-requisite for an order to be processed fully,

A soparate Measuring Point Data Sheet must be prepared for each measuring peint. Supplementary information
on specialized measuring methods (e, g. FTIR, gas chromatography) should be recorded on a separate Data
Sheet. A sketch should be attached where appropriate. The Measuring Point Data Sheet is to be attached to the
guotation,

General Details

Company, department, contact name,
address, tel. no.. fax no.

Inguiry Mo. Drated

Project { System

Method / Process (method of firing)

Measuring task / Sampling point

Inguiry / order from: ‘
|
[
|
|
[

Name / number of maasuring poirnt

Installation site
for analyzer

I

Details of installation location Sampling point Line routing

Ambient temperature range I

Air hurnidity |

Corrosive substances in the local atmosphere I

Area subject to explosions |
(zone, temperature class)

I
I
I

Electricity supply

Distance from sampling paint to analyzer

|
Supply of compressed air, Nz, Ha, Hz0, ... I
[
|

Height above sea level

ABB

»CONTEL

BEYOND PERFORMANCE

Details of the measurement medium

Composition of the measurement medium  Concentration
(hst all measuning and associated components)

(L =100 %)

minimum  typlcal raximum

Measuring ranges/ Unit

| |
L 2L
| |
| |
| |
| |

Temperature on sampling

Boiling point

Dust / solids

Explosive during normal operation 7 ves
1 no

Special notes

Dew point (water, acid) I—

Melting point

Pressure on sampling

Inflam-
mable

Corrosive 7 yes

= no

E.q. detalls for rasponse time (Tao), cycle time, spacial requirements, exparance with the meas. task concerned

Preparation / revision date

Prepared by (name)

Dapartment

Campany

ABD

ABB Automation Products GmbH

Analytical Division

Stierstaedter Strasse 5, D-60488 Frankfurt am Main

Phona +48 - 68 - 79 30 - 40, Fax +49 - 68 - 79 30 - 45 66

E-Mall analytical-mkt daapr @ de.abb.com, hitp:/Avww.abb, com/anakytical

Subypct 10 kechnical changss,
Printed in the Fed. Fep. of
B0/23-100 EN 04.01

L 1.
S
.
P~
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ACF5000

Complete turnkey system

Ml —
= S
&
&
I
<]

-

1/0 Interface

Power Distribution

System

Al controller — 7~ S .

T SS===s=s===== ; % : "“«"".‘"'I‘ 3 L . EIeCtronic Box
a— il V-

i

FTIR, O2, FID

Air Cleaner Box

© ABB 13.08.2014 ACF5000|
20

°> cgm:nl;ﬁ.!; DURAG GROUP



Low cost of operation

Validation Unit for QAL3 checks

Feature
® Films and gas cells for all FTIR components as a surrogate to test gases . 4

(EN 14181 compliant) e
* 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

°>CONTEL DURAG GROUP
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IN SlIlU - LaserGas Il singie Path

Transmitter

DN 50 Flanges

LTI (O, WLt

Process
gas

Receiver

DURAG
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Dust concentration and opacity monitors

DURAG
D-R 220 D-R 290
Filter monitors Combination probe
D-FW 230/231/240 D-RX 250
DURAG DURAG
Ambient air monitor Total mercury analyser Volume flow monitoring systems
HM-1400 TRX
F-701-20 D-FL 100 D-FL 220
EJET ‘1
s é Verewa DURAG
{)CONTEL a
BEYOND PERFORMANCE D U RAG G RO U P "



Dust Measurement

{DCONTEL
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Particulate
Measurement

Triboflow
Transmission
Scattered Light

R-Absorption

DURAG GROUP



AMS (Scattered light monitor) scattering forwards

{)CONTEL
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Seite 51

ea: eam
T T T D - T TR LBl s T T T TR

mmmmmmmmm

Advantages Handicap
reliable ,,zero” signal ,blind” for high
- result independant concentrations
from stack diameter - signal verification
- simple design
- probe inside of stack
-r.H < 95%!

- single point measurement

DURAG GROUP
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EN 14181

The three QALs and AST

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

QAL 1

Calibration procedure of an AMS after commissioning with
Standard Reference Methods (SRM)

Determination of variability & comparison with required Uc

Ongoing quality assurance during operation.

Regular control of Drift and Precision of the AMS

Annual Surveillance Test
Yearly check of an AMS

D CONTEL
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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 |

QAL 2

Manufacturerr

laboratories

>
galcr2l

Test
Test
laboratories
AST
Test
laboratories
AST
Test
laboratories

|
A

\J
>
A
\J
>

1 Year 1 Year

-

Time
Installation of

AMS ant < Maximum of 5 years
on plan

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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EN 14181 — QAL1
AMS « Automated Measuring System

| E— o
— |

T Analyzer
| I Uras26

Probe System

PFE2/3 TBLO1-S SCC-C SCC-F SCC-K
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QAL1 procedure
Implementation according Chapter 5.1 & Annex H

General conditions

- &% . The AMS is proven and suitable for the measuring task

e ol -
"i | l = Fulfills the performance criteria according EN 15267-3

| - Linearity, drift, cross-sensitivity, influence effects,
-+ L detection limit, response time, etc. obtained during the
| suitability test

Demonstrate capability of the AMS
Applying the QAL1 procedure accord. to EN ISO 14956

Calculate the expanded uncertainty
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Relative total expanded uncertainty — EN 15267-3
QAL1 application

- The total uncertainty of the AMS determined from the tests
should be at least 25 % below the maximum permissible
uncertainty specified e.g. in applicable regulations (IED, ...)

- A sufficient uncertainty contribution range needs to be
considered for the individual installed AMS to pass the QAL2
and QAL3 successfully

- Reason: Having an expanded range for adaption
during QAL2 by meeting the ELV




Permitted Uncertainties * 95% - Confidence Interval
Based on the IED 2010/75/EC and EN 15367-3

95 % of all single measured results shall meet the 95% confidence interval and

5 % shall not exceed the following percentages of the daily emission limit value (Daily ELV)

Max. Uncertainty

Max. UIrIIEc[;zrtainty Plant type EN 15267-3
(IED - 25%)
Carbon monoxide CO 10 % WIP /LCP 7,5 %
Sulphur dioxide SO, i WIP /LCP i
Nitrogen dioxide NO, i 20 % WIP /LCP i 15 %
Dust i 30 % WIP /LCP i 22,5 %
Volatile organic carbon VOC i 30 % WIP i 225 %
Hydrogen chloride HCI i 40 % WIP i 30 %
Hydrogen fluoride HF i 40 % WIP i 30 %
Mercury Hg i 40 % WIP /LCP i 30 %
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EN 14181 — QAL1 « Extract of TUV — Report — SO,

Example how to use for different ELVs

and comparison with competitors

A_ TUVRheinland®
Precisely Right.

Calculation of overall uncertainty for QAL1 in EN 14181 and EN 15267-3

Calculation of the combined standard uncertainty

Test Value A Xmax ;|
Standard deviation from paired measurements under field conditions * 1,22
Lack of fit -045
Zero drift from field test 0,83
Span drift from field test -1,43
Influence of ambient temperature at span -0,83
Influence of supply voltage 0,08
Cross sensitivity (interference) ** 3:23
Influence of sample pressure 0,00
Influence of sample gas flow 0,56
Uncertainty of reference material at 70% of certification range 1,05

* The bigger value of: "Repeatability standard deviation at span" or "Standard deviatio

u u?
mg/m?* Up 1,22 1,493
mg/m? Ujor -0,26 0,068
mg/m? Uy 0,48 0,227
mg/m? Ugs -0,82 0,677
mg/m? U -0,48 0,227
mg/m? uy, 0,04 0,002
mg/m? U; 1,86 3,467
mg/m? Up 0,00 0,000
mg/m? Up 0,32 0,105
mg/m? U 0,61 0,368

h from paired measurements under field conditions”

** The absolut value of the Sum of positiv cross sensitivity is greater than the Sum of nggativ cross sensitivity

Combined standard uncertainty (uc)
Total expanded uncertainty

Relative total expanded uncertainty
Requirement of 2000/76/EC and 2001/80/EC
Requirement of EN 15267-3
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U = 20 % for SO,
U=20%-25%

Uo =/ 3 (Umac; ] s T

U=u.*k= u.*196 @ mg/m?®

Uin%
Uin%
Uin %

ofthe ELV. 50 mg/m? 10,1 Resuit
ofthe ELV 50 mg/m? 20,0 Requirement
ofthe ELV 50 mg/m? 15,0 Requirement



EN 14181 - QAL1 Manufacturer declaration
Calculation of the Total Expanded Uncertainty U

= Prior to the installation

- Provided by the manufacturer of an AMS

ae

- Complying with the requirements acc. to the regulations

- : - Demonstrating capability of the AMS

- With performance values for

- Linearity, drift, cross-sensitivity, influence effects detection

] limit, response time, etc.
Calculation procedure

as described = Obtained during the suitability test according EN 15267-3

according - Considering the daily ELV at the 95% confidence interval

EN ISO 14956
- Using the ABB QAL1 - calculation tool
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QAL 1 — Where to Find Certificates?
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EN 14181
Calibration versus Adjustment

- European regulations strictly separates calibration

from adjustment of a measuring system

- Calibration
of an AMS by means of parallel measurement with a Standard
Reference Method (SRM) by a test laboratory accredited
according to EN ISO 17025

« Adjustment
of an AMS with reference material is done by the operator

( or automatically by the AMS )




EN 14181
QAL2 « Calibration with a SRM

- Carried out after installation, then 3 to 5 years by a certified
body accredited to EN ISO 17025

- Scope
= Verification of correct installation

= Calibration with a SRM

= atleast 15 measurements on 3 days over 8-10h

'\4«3 } == X . . .y
S=rTSe=== z,c—;;v - Testing of variability
(}_Lg E==: _BM(XG,EJ - Testing of functionality
ESiiE = seTr i _

e “’.‘;WG‘;V_U; a - Reporting

s

—— 40%‘(2@\.\/)
SS=SSS==== FJ = « Must be repeated earlier if
EEs==== L_J E=== = Major changes of plant operation
T;QD -I:Zei‘: +— — Stickstoff| .

= Major repairs or modification of an AMS

= Out of calibration range
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EN 14181
QAL 2 « Calibration Function

&
i

« Comparision of SRM and AMS values

g

at AMS measurement conditions

T
E
3 100 |
50 = At least 15 valid pairs required
9 on 3 daysover8-10h
0 1 2 3 4 5 (4] 7 o ] 3 [ AN 12
AMS [mA]
SRM AMS

Conversion to
AMS conditions

Value Y :>GEHCLI|EﬁGI"I of the <: Value X
B calibration function il
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Regression line
QAL 2 - Range of Calibration Function (para. 6.5)

- The calibration function is valid when the plant operates within the valid calibration range

- The valid calibration range-i;‘, defined during QAL 2 pr‘o-cedurg plus an extension of 10%

180

- Y. +10%
-Ys max = Obtained during QAL2
140
o 5
£ 120 —
o o
€ 100 =
80 -
9
o —
? =560 8
=
40 —
>

20

0 ]
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EN 14181
QAL 2 — Calibration and Variability Check

QAL 2 - Calibration and Variability Check

Comparative measurements with SRM
and Data recording of the AMS

Data evaluation

Calculation of variability

Examination of the variability and the
validity of the calibration function

{DCONTEL
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QAL3 Ongoing Quality Monitoring
For Plant Owners

AR ACK  ABB  ACFAT - Regular control of Drift and Precision of the AMS
= Drift Systematic deviations
e =
= Precision Random deviations

(e.g. temporary higher ambient temperature)

= Control charts permitted for evaluation

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

NT . . . . . .
ASS Bl AMACE - Minimum 1 time per certified maintenance interval

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

- Every 4 weeks for multi-component AMS
a QAL3 check shall be conducted for 1 component

{DCONTEL
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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




AO2000 & EL3000
Adjustment concepts without test gases

Adjustment cells are standard for the reference point
IR Photometer

UV Photometer

Zero - point adjustment
With ambient air, clean and dry

Single - point calibration using dry ambient air
Oxygen measurements

O, - Sensors

12 months maintenance interval by using adjustment cells
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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?

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

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

(D) CONTEL
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Shewhart Control Charts

Example
Sams

Upper alarm limit

2x S,ys / 50% perm. Uncert.

> 1
Maintenance interval

2XxX S,ys / 50% perm. Uncert.
Lower alarm limit

- Shewhart == The most popular control chart
{)CONTEL
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EN 14181 — QAL3
Ongoing quality assurance during operation

» Time

Accredited
=
Test laboratory 2} tll_)
< <
} 2
A A AI Carried out by operator A
<>
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)
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Reference — Israel Electric CO

25 CEMS SYSTEMS - 25 GAS TURBINES
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DURAG GROUP
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DORAD ASHKELON

12 complete CEMS and shelters
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12 complete CEMS and shelters
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