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FTiR based CEMS




What are CEMS?




What are CEMS?

Continuous Emission Monitoring System

Continuous - Must be in operation whenever the plant is in operation (with a couple of exceptions).
Emission - Gases, Particulates (dust) + temperature, pressure, water content, flow rate

Monitoring - data must be recorded, presented & reported to suit the operator and the regulator.




Why do we need CEMS?

Clean Air Act 1956

The Clean Air Act 1956 was an Act of the Parliament of the United Kingdom

enacted principally in response to London 's Great Smog of 1952.

The act was brought in following the 1952 London Great Smog disaster that
claimed up to 12,000 lives.

Even today UK air pollution is estimated to cause 36,000 deaths each year.

The Clean Air Act is still in force today, alongside tbe Environment Act 2021.




Legislation

Industrial Emissions Directive (IED) 2010/75/EU

CEM systems serve to provide compliance to IED. In particular the Medium & Large Combustion Plant Directives (MCPD, LCPD) and Waste Incineration

Directive (WID). This is implemented through Environmental Permitting (England and Wales) Regulations 2016.

EN 14181

Covers quality assurance of AMS, which includes CEMS. This is the legislation that most plant

personnel will come in to contact with. QAL1, QAL2, QAL3 and AST.

EN 14181 made simple
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Legislation

EN 14181

The responsibilities of operators under EN 14181 are:

« using CEMS certified to the appropriate MCERTS performance standards

» performing the QAL3 procedures

» making sure that the functional tests take place before each QAL2 and AST

» submission to us, when required, of information and reports on QAL2, QAL3 and ASTs
« applying a procedure for QAL3

« retaining reports and other records related to EN 14181 for periods specified by us.

Operators have overall responsibility for complying with EN 14181. Test laboratories must carry out the activities specified in QAL2 and the AST.

However, CEMS suppliers, operators or test laboratories may perform the functional tests specified in QAL2 and the AST.




Legislation

EN 14181 - QAL1 (MCERTS within UK)

Certification showing the equipment complies with IED & MCERTS criteria.
Accurate
Correct measurement technique

Low drift

Little interference from pressure, temperature, voltage, etc

Valid for 5 years - usually renewed without retesting if analyser design hasn't changed.

Certificate applies to all instruments made to that design.

Provided a QAL1 Cert is in place when commissioned, should the certification lapse, the system
remains compliant.
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Legislation

EN 14181 - QAL2

Testing of the installed system against the standard reference method (SRM) for the given measurand
Three day test per stream (one report per system)
If measurements match (with given tolerance) QAL2 Calibration function produced for each measurand

Must be carried out at least every 5 years

EN 14181 - AST

AST - Annual check that QAL2 is still valid. Failure of AST initiates a new QAL2
One day test

QAL2 requirements

Following CEMS failures, all investigations repairs and re-testing must be completed within 6 months.

EN 14181 made simple
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Legislation

EN 14181 - QAL3

Regular check that the system is not drifting out of specification.
Each applicable measurand must be ‘zero’ tested and ‘span’ tested
This is a calibration check, not a calibration

Results are plotted on to a Shewhart Chart to highlight drift

CDAS has selectable pass/fail criteria built in

Measurement result is checked against S,y value

Savs - Standard Deviation of Automated Measuring System)

EN 14181 made simple
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Legislation

Guidance

The Environment Agency (England), Natural Resource Wales, SEPA (Scotland) and NIEA (Northern Ireland) produce Technical Guidance Notes to assist
with the application of the various directives, standards and norms that must be adhered to. These document provide plain English assistance and

examples of how the legislation should be applied.

TGN M1 - Sampling requirements for stack emission monitoring
TGN M2 - Monitoring of stack emissions to air

TGN M20 - Quality assurance of continuous emission monitoring systems

These used to be available as downloadable/printable PDF files. Unfortunately, they now exist as web pages, making it more difficult to keep a copy on

hand for reference.




System Requirements

Compressed Air - Compressed gases (calibration gases) -

Instrumentation quality Certified (EN ISO/IEC 17025%)

VOC (oil) free + Only relevant to single mixture in N2

<-20°C or better dew point « Gas mixtures, if used, should be certified to at least 2% of range at 95%
confidence

Power supply -
Fuel gas (FID Fuel) -

Constant

+ H2/He Mix
Stable




Choosing CEMS

How to select CEMS

The following applies when selecting CEMS:

+ the CEMS must be MCERTS certified for the measurands specified in the permit that require continuous monitoring
+ the CEMS must be MCERTS certified for a range that is suitable for the application

+ site and stack conditions do not reduce the performance of the CEMS to below the required standard

+ theintended CEMS is proven on comparable installations

« all CEMS must have provisions to do zero, span and linearity tests after installation of the CEMS

+ extractive CEMS must have the means for leak and response time checks, such as the provisions for applying test gases at the sampling probe




Choosing CEMS

Location of the CEMS

Operators must follow the provisions for location and access described in EN 15259, Stationary source emissions - Requirements for the measurement

sections and sites and for the measurement objective, plan, and report.

This enables them to determine the most representative location for the CEMS, according to the homogeneity test described in EN 15259. Operators
must locate CEMS at a point where there is safe access and other provisions for the effective and continued operation of the CEMS, and where samples

are representative of the emission.

The laboratory must assess the homogeneity of the stack before they carry out the QAL2. A homogeneity test involves taking grid measurements of the
stack gas at centres of equal area across the sampling plane and comparing the results to a fixed reference point within the sampling plane. Additionally,

locate the SRM and the CEMS (or its sampling location) so that they do not interfere with each other.

EN 15259 describes the requirements for locating sample ports used for the SRMs.




Management system requirements

EN 14181 requires operators to have a systematic approach to managing and maintaining the CEMS, documented through procedures within an existing

management system, such as those meeting the requirements of EN ISO 9001 Quality management systems - Requirements.
Procedures should include specific provisions for CEMS covering:

selection

maintenance and servicing

responsibilities and training of personnel

calibration, quality assurance checks and controls

records and data management

prevention of unauthorised adjustment of the CEMS and its data recording devices

maintaining availability - spares, contingencies, and back-up monitoring




System Description

Analysers

+ Multigas analyzer

* FID monitor

+ Dust monitor

+ Wet oxygen monitor
+ Temperature sensor
* Pressure sensor

e Flow monitor

Peripheral EQquipment
+ Sample probe

+ Sample line

+ Data Acquisition System

+ A/D converters

+ Calibration gases

+ Hydrogen bottles

+ Hydrogen Auto-changeover unit
» Hydrogen alarm

+ Nitrogen bottle

+ Compressed air




FTiR
FID

CEMS Measurement Methods

Measurement Techniques

Extractive Direct
| WET In sitiu
| | g )_h ——
Sample type Dilution Cross stack Point
Flow
Wet/Hot In the probe
Single -
Dry/Cold In the
analyser Double [~




Measured parameters

Analyser Technology Species
FTiR Fourier Transform Infrared | CO
SO2
NOx (NO + NO2)
HCL
NH3
CcO2
H20
Wet O2 (add-on)
+ more
FID Flame lonization Detector VOC (hydrocarbons)
(FID)
Dust Probe Forward Light Scatter Particulates (Dust)
Flow Probe Time of Flight (Ultrasonic) Flow/Velocity
Oxygen Zirconium Dioxide Wet 02




Stack/Duct

System Description

MIR FT System Measurement Path

Heated Line

IVIS Unit
(I/0, calibration)

!

CDAS PC

| HOFi |(filtered sample at 180°C)
BOX MIR FT & CMIRFT PC  |¢—>
(Filter)
GR52M —
SFA00le- —
—
QAL 1871 &

DCS




Graphite 52M - FID




FID - VOC monitor

¢ FID Flame lonisation Detector

¢ Utilising a flame ionisation detector for continuous
measurement of total hydrocarbons at trace levels
within a gas stream, the principle of operation is
based on measuring the ion current generated when
organic compounds are burned in a hydrogen flame
(FID).
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Graphite 52M - FID

Sample press. 27/11/2003 14:26:39 \ +

(180-220mb) 1919 . Oven temp.
el D 191°C

Fuel press. ™.

— 699mb
(650-750mb) Rir’ 498@° | 39%mb

——
—

Flame OK
Catalyser temp. HCT 10.55
(350-450°C) PPN o
Cycle Zero
Air press. (350-
450mb)
To start press Before stop press ZERO for




Measurement Span Configuration Stored data Tests
Instantaneous Factors Date/Time/language Selection FID
Average Selectgas Measurement mode Tabular DAC tests
| I
| | | | |
Synoptic Cycles Signals/Ranges/Units Histogram MUX signals
| | |
Graphic Offset/Conversion Printer output Serial link
Printout Limits and relay Digital INJOUT
| | |
Alarm display Serial link Stand-By
Factory settings

Advanced settings
HC51M V.X.Y.z




Graphite 52M - FID

Manual zero calibration

2771172003 14126239 \

1. Press cycle
191°
Press Z.Ref 19
The analyser will perform a zero-
reference calibration and return the Sw
analyser to sample mode once S= J6imu

complete.

* The Z.Ref can be set to run on the Z.Ref air
inlet or via the sample inlet. The latter
requires N2 to be injected into the system
using CMIRFT.




H,/He Change Over Panel

1. Wait until the manifold automatically changes over. Then

operate Duty Selection valve.

2. Close off the empty cylinder using the cylinder isolation
Purge valve 1 Outlet valve Purge valve 2
valve.
3. Close valve 1 or 2 depending which side is being
changed.
4, Vent off the excess pressure using the appropriate purge
valve.
5. Change the empty cylinder for a full one ensuring the

cylinder connection is tight.
Close purge valve.

7. Open the cylinder isolation valve and purge the line
briefly using the purge valve.

8. Close purge valve.

9. Ensure the cylinder connection is leak free.

10.  OpenValve 1 or 2 as appropriate.

Your new cylinder will automatically take over when the current

Duty selection
Valve 2

As with all gas cylinder regulators, under BCGA best practice, regulators should be replaced (or refurb’d) at least every 5

cylinder falls below 10 - 15 Bar. Pressure reg
Valve 1




Oxygen Cell - Zirconia sensor

Pt Electrodes

P(Oz)Ref

If there is a difference in oxygen concentration between the two sides
of the zirconia disk, a voltage is generated across the platinum
electrodes

The voltage generated between the electrodes is a function of the ratio
of the oxygen partial pressure and its temperature.

Any change in the oxygen concentration of the flue gas produces a
change in the cell output voltage.

Faults will appear on CDAS as common faults. The probe display
should be consulted for further diagnostic information.

For the cell to function, it must be heated to over 700°C
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QAL181 dust monitor




Dust monitor

Particles create scattering in ‘Interaction volume’

LASER LASER BEAM —| SCATTERED LlGHT—| COLLECTING MIRROR |— BEAM DUMP
- — — ,.,.,‘ A 41.,,—_____“ » k —
DIFFUSER INACTIVE —i
DIFFUSER ROD , A,
~1 . 1—7
—
e [ )/
y S 5
QUARTZ ROD _|

‘Cone’ of scattered light

‘Interaction volume’ is positioned in
representative part of stack beyond 150 mm of
wall effects




Air Purge

«It is very important that at any time the sensor is installed that the air
purge (Flow 30 I/min) is connected and running.

*Provided the air purge is working the instrument will operate reliably

*Should the air purge be either not connected or running the optical
surfaces will contaminate and the instrument will require maintenance
(cleaning)

*The instrument’s automatic span and manual Audit Unit provide a
robust check of any contamination




SF400 Velocity Probe

—
=

Flue Gas Flow

Time of flight measured against
stack flow

Time of flight with stack flow

= stack velocity

0 = and ¢ =

L tup — tdown L tup + tdown
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SF400 Velocity Probe

« Ultrasonic
« Time of flight

+ Measures velocity, from which Flow can be calculated

 r incartinn lanath: mav N8 mMmm




HoFi Probe

Extracts Sample
+ Cleans sample - 2 stage filtration

*Maintains gas temperature to prevent gas losses

+Calibration to probe to validate complete system

Environnement s.A.

» :
Check valve

DTP

Zero air

g\g

Sv4/sV5 —] oTP

temperature
sensors
Lﬁ—a
ol

Zero air Manometer
(15 bars) Heated line

1ezhleue o




Mark

HoFi Probe

HoFi Probe - Components

Legend

Heated block

Heated block temperature regulator

Sampling probe temperature regulator

Interface board

Heated line fixation support

SV3 solenoid valve of zero air back flushing when alarm occurs (MIR FT application)

SVv4 DTP

SV5 DTP

Span gas inlet

Zero air pressure regulator

Heated line

SIS |eleN|o|o|s|w v

Check valves




MIR FT




1: Interferometer
2:0ven (Gas cell)
3:Detector
4:Power supply
5:DSP board
6:Power board
7:Heated manifold

12:Vent fan
13:Detector cooling fan
14:Electronics cooling fan




MIR FT

A

Eiecteur
Vent

[}
< Sample

inlet




FTIiR

Measurement Cell - Mirrors

Objective
Mirrors

Field Mirror

Trarsfer
Mirrors

Source




Maximum 0.02

MIR FT - Calcmet

B @ Bl 15 55 205 mm O P Q ? N

Measuring

Time left. 2.E

File Edit

Ch Component Concentration Unit Ch{(A) Ch(M) Cempensation
1 Water vapor H20 -0.00 vol-% wet
2 CO2 Carbon Dioxide [ 0.03 vol-% wet
3 Carbon monoxide CO \ 0.38 ppm wet
4 Methane CH4 209 ppm wet
5 N20 0.39 ppm wet
6 Nitrogen monoxide NO : 0,00 ppm wet
7 Nitrogen dioxide NO2 0.00 ppm wet
g Sulfur dioxide SO2 L 0.30 ppm wet
9 Ammonia NH3 0.04 ppm wet
10 Hydrogen chloride HCI [ 0.02 ppm wet
1 Hydrogen fluoride HF 0.00 ppm wet
12 Propane C3H8 0.00 ppm wet
201 coT 209 wet
202 NOx 0.00 wet
221 Pressure 1124.00 mbar N/A
226 T°C Chambre 180.00 *C N/A
227 T*C Interférométre 38.13 *C N/A
228 T°C Détecteur 37.04 -*C N/A
229 Amplitude IFG 5.02 v N/A
230 Centre IFG 2403.00 pts N/A
236 Function 1 N/A 100
237 Zero gas 0 N/A 100 0.0000
239 Sampleline 0 N/A 100  0.0000
240 Service request 0 N/A i 100 0.0000
241 Concentration alarm 0 N/A i 100 0.0000
242 Samplegas 1 N/A 100 0.0000
260 Measuring State 4 N/A i 100 0.0000

111 I \ [No alarms. -




Residual Alarm

Calcmet Software

Start Measuring

| C

Cal

—

\/ [~ B

2006-05-12 10:58:30

=8| B ERall A 1sss|zss

Sample Flushin...

Ch [Component Concentration |Range [Resid [ELimit]
1 |Water vapor H20 0.00 vol-% 1 0.0005 [0.0001
2 [c02 Carbon Dioxide 0.13 vol-% 20 [0.0044 0.0627
3 [Carbon monoxide CO -1.54 ppm 50 [0.0007 [0.1487
4 [Methane CH4 0.65 ppm [20 |0.0007 [0.0785
5 [N20 0.09 ppm 50 |0.0007 |0.0086)
6 |Nitrogen monoxide NO -0.11 ppm 100 |[l.lllll]ﬁ |ﬂ.l]071
7 |Nitrogen dioxide NO2 -1.37 ppm 20 [0.0007 [0.1254
8 |Sulfur dioxide S02 -0.15 ppm 60 0.0006 |ILUSI!]
9 [Ammonia NH3 2.22 ppm 30 [0.0044 [1.2268
10 |Hydrogen chloride HCI 0.25 ppm 30 |D.III]I]B |ll.ﬂl 78
11 |Hydrogen fluoride HF -0.13 ppm 10 0.0008 [0.0263
12 |Propane C3H8 -0.01 ppm 20 [D.lll]l]T 0.0015|

219|pression 918 mbar 1100 |

223|Relays 1 273 3000 |

231|Sample Cel temp 191 C

232|Interferometer temp 38.48 C

233|Detector temp 37.05C - d 3

234(IFG Peak 4.86V

235(IFG Center 2216 cm-

Time | ALK

;
“~—

Cancel

31 Ti=38 CALCMET v4.49

Stop measuring - Cancel




Background (zero spectrum)
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Background (zero spectrum)

Backround

Sample

|

A

background

sample

absorbance spectrum
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Bad background

C:\USERS{SBLYDOCUMENTSENVSA\GSE3\VILLEJUSTYRRAPPORTS\2015\1 1\VILLEJUST_FT1{BKG___00330.BKG
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Bad background

M calcmet E]@@
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Low background

M Calcmet @EHE
Help

File Edit View Measure Options Toals
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Icing on detector window

i calcmet (=03

File Edit VYiew Measure Settings Tools Help
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C-MIRFT screen - MIRFT Values

C-MIRFT Control Program
File Edit VYiew Help

MIR FT Values | DTP Values | MIR FT Statusl Switch Over Statusl Valve Status] Relay Valuesl

Item I Calcmet Value I Residual I Conv Yalue | &
H20 9% * 0.09 0.0001 0.09

CcO29% * 0.03 0.0002 0.03

CO ppm * -0.09 0.0001 -0.11

Methane ppm * 1.01 0.0001 1.11

N20 ppm * 0.00 0.0001 0.00

NO ppm * 0.18 0.0001 0.24

NOZ2 ppm * -0.02 0.0001 -0.04

SO2 ppm * -0.16 0.0002 -0.46

NH3 ppm * 0.00 0.0002 0.00

HCl ppm * -0.02 0.0001 -0.02

HF ppm * 0.18 0.0003 0.18

Propane ppm * 0.23 0.0001 0.23 —
Pressure mbar 1180.00 0.0000 1180.00

Relays 273.00 0.0000 273.00

Sample Cell Temp C 190.00 0.0000 190.00

Inferometer Temo C 44,30 0.0000 44,30 b
 Communication Status




C-MIRFT screen - DTP Values

C-MIRET Control Program
File Edit View Help

MIR FT Values DTP Values |MIR FT Status | Switch Over Status | Valve Status | Relay Values

Differential Pressure / mbar |U-000524'5
Atmoshperic Pressure / mbar |1015-375

Stack Temperature / C m
Stack Pressure / mbar M
Stack Velocity / m/s Im
Stack Flow / kNm3/hr m

© Communication Status




C-MIRFT screen - MIR FT Status

C-MIRFT Control Program
File Edit View Help

MIR FT Values | DTP Values MIR FT Status lSwitch Over Status | Valve Status | Relay Values |

MIR FT Temperatures MIR FT Status

Probe Temperature ' MIR FT General Alarm

@

Heated Line Temperature MIR FT In Maintanance

@

MIR-FT Heated Manifold Temperature

MIR FT Pressures Calcmet Status

Nitrogen Low Pressure Calcmet Error

General Air Alarm Calcmet Residual Alarm

9 9 9|9

X|| 9

O Communication Status




C-MIRFT - Control Panel

_ L-MIKr Control Panet

Measure Backflush ’ Zero ‘ Span

Backflush mode (stand-by mode, system fault)

C-MIRFT Control Panel

Measure ‘ Backflush Zero ‘ Span

Zero mode (background, zero check)

C-MIRFT Control Panel

Measure ‘ Backflush ‘ Zero ‘ Span

Calibrate and zero

C-MIRFT Control Panel

Calibrate to Analyser ‘ Calibrate to Probe




Pressures and Flow

& Continuous Meas. 850 - 950mbar

& Daily Background (N2)1050-1060mbar ~2.5-3.5|/min
& Span gas 1040 - 1050mbar ~ 3.5I/min

& Backflush(dry air) 1050 - 1100mbar >3.5|/min

&

Interferometer Purge (dry air) ~ 0.2-0.3|/min (just above ambient)




Common faults and alarms

® The HOFI box will alarm when either the temperature for the heated oven filter or the heated sample probe
drops or rises above its set point by +/- 5 degrees C. There is one common alarm for both faults so you will
have check inside the HOFI box to determine what the actual fault is.

® The MIR-FT and G52m FID analysers will automatically switch into Back flush mode if any alarms are
activated, this is to protect the system from severe damage.

& Alarm for MIR-FT in control room, in the CEMS shelter the calcmet screen seems OK, but no measurement
countdown timer visible. Press the 1 second single measurement button to update hardware settings. This
will show if the thermal fuse (or any other internal analyser component) has failed as the MIR-FT cell
temperature will update and be below 180 degrees C.

o If the temperature readings are erratic its possible that there is a faulty temperature controller or SSR within
the system. Low temperature usually means a fuse has failed.




Residual Alarm

» Residual alarms on MIR-FT analysers, caused by a bad zero background calibration (or water calibration
needed). Check N2 supply, check background shape on calcmet, start a new N2 Background calibration and
re-start continuous measurement cycle.

In case of ‘Residual Alarm’ the following action should be taken:

® Check Nitrogen inlet pressure on the gas regulator. If it's zero connect a new bottle. (set outlet pressure to
2 bar). You can expect problems with Residual Alarm usually after unsuccessful zero calibration - Empty N2
bottle, bottle turned off or faulty solenoid valve.

® Perform zero calibration (Background) - Stop measurement (Click Cancel, then Yes), Click Measure, then
Background.

@ The system will then inject nitrogen to produce a ‘zero’ reference graph.

® Remember to place CEMS system back into sample mode and start continuous measurement on Calcmet

software.




N o v s

Plant maintenance

Check compressed air supply to MDS driers.

Check hydrogen H,He supply and connect new cylinders
when low.

Check nitrogen pressure (min 15 bar) and connect new
cylinders, set outlet pressure to 2 bar.

Clean air conditioner filters.
Clean analysers inlet filters.
Keep room free of dust.

Carry out QAL3 procedures




Questions?

End of part one




CDAS Software




What is CDAS?

CDAS is a data collection package aimed at the
needs of the waste incineration and power
industries.

Collect data from instruments

Process data to reportable conditions as per

permit
- Store data for future reporting
Produce reports to Agency/Site requirements

- Allow site to monitor their current emissions to

enable compliance with permit limits.




CDAS Legislative Compliance

Main data collection program

. CDAS Advanced
-EN14181 - QAL 2
. CDAS Elite

-EN14181 - QAL 3

Separate Report Package

- CDAS Report

-EN14181 support as per main program

772CERTS

Sira MC090153/00




CDAS Main Program

Three Programs

Data Collection

Control Centre
Collects data from instruments, 1/O, DCS, etc

- Used to configure QAL2 factors, QAL3 Settings, comms settings, function blocks, etc

Data Data
”Stlg“me”t Collection Instrument 1 \/jsyalisatio
) ) . ata Data
Data Visualisation Module d n

Displays data in useable format - Raw, Calibrated, Corrected, Adjusted, Various
averages, Graphical data, Tabular data, Gauges
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CDAS Redundancy

&P CDAS Elite : Dual Redundant Master : E.ON Workington

File Edit View Users Create Window Help
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Data Collection
& Processing

Data Collectors

* Talk to Instruments
« Communicate with Remote 1/0

+ Apply QAL 2 Functions

Data Processors

Data Switches

Relay Logic

Maths

Standard Formulae
Calibration

Bit to Word Convertors
Limiters

Latching Digitals
Digital Combining




Data Collection
& Processing

Channels

Collection of values, normally all linked in some way
« No Software Limit on the number of Channels
+ Each Channel can contain any number of items

+ Each Channel can be set to use a digital as a “Plant On” signal

Items

+ Individual Correction and Alarm Settings

+ Can take data from any Data Collector or Processor




Data Collection
& Processing

Standard Conditions

The Environmental Permit requires all gas concentrations to be standardised to the following
conditions:

+ Ambient pressure 1013 mbar
» Temperature 0°C
« Drygas

« Reference oxygen level




Data Collection
& Processing

Data Stages & File Types

CDAS stores data at various stages. The are generated in the following sequence:

« Raw Data Files (.CRAW)

Raw data files contain the raw data as read directly from the instruments.

Calibrated Data Files (.CCAL)
Calibrated data files contain the data after any EN 14181 calibration adjustments have been made to the data. Y=AX+C

» Corrected Data Files (.CCOR)

Corrected data files contain data after the values have been corrected to standard conditions.

+ Adjusted Data Files (.CAD))

Adjusted Data files contain the final data after the confidence interval has been applied to any items that require it.




Data Collection
& Processing

Long Term Averages

Averages calculated for five pre-set time periods:
* 10 minute

* 15 minute

+ 30 minute

* 1 hour*

+ 1 day*

Three types of average are available for each one.
* Rolling Averages

+ Current Fixed Average

+ Last Fixed Average




CDAS Security

Access to CDAS

There are four levels of access to CDAS:

« CDAS Default User

Default User Logged in When Program Starts

« User

Lowest level of named user access

» Operator

Access to all areas, except system critical settings
+ Administrator

Full access to all settings




CDAS Security

Data Security

CDAS Data Files

Stored on Main PC

Never Deleted

One File per day per calculated value

Encrypted (Triple DES) and flagged as read only
Automatic back up on the PC in second data folder

Options to back up to other locations




Data Visualisation

On Screen Elements

Grids

Current Values of Averages
Graphs
- Trend Historical Data (up to 2 days)
Gauges
- Customisable view of one average
Digital Indicators
- Status of Digitals
Screen Configurations

- Method of saving current screen layout




Data Visualisation

B COAS thees 2.1.4.4 1 Pewr
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Data Visualisation

On Screen Elements

= CDAS Elite: 2.1.4.4 : Ferrybridge
File Edt View Users Creste Window Help

Bolosd Rsave EM D FEB A LO &0 &

Rew Deta) Average
Standby Analyser - NO mg/m3 -03 03 -03 03 01
Standby Analyser - NO2 mg/m3 0.1 01 01 01 04
Standby Analyser - NOx mg/m3 01 01 01 0.1 02|
Standby Analyser - CO mg/m3 09 -09 -09 -09 -0 B:
Standby Analyser - SO2 mg/m3 47 47 -47 -47 -47|
Standby Analyser - HCl mg/m3 -01 01 0.1 0.1 0.0|
SHMWMHMGT'NH ¥ Configure Grid ]
Standby Anelyser-VO [ Selectitemsforthe GidRows — — Select ltems For the Grid Columns
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Standby Analyser - 02 Dy %
Standby Analyset - Stack Temperature C
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Data Visualisation

¥ COAS Elte: 2.1.4.4 : Ferrybridge LT =8|
Fle Edt Vew Users Creste Window Hebp
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On Screen Elements

>
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Data Visualisation

On Screen Elements
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Data Visualisation

Screen Configurations

The Old Way The New Way

CDAS Elite: 2.6.1.

File Edit Viev

@ CDAS Elite : Dual Redundant Master : CBISS Ltd - Demo Syste

L Save «#" Configure Quick Screen Swapping = (m]
FCM Edit View Users Create Window Help El Enable the Quick Swap Tool Bar
Save Configuration | o=l alaleml e fr
Load Configuration 14 Load Configuration

Selected Button Configuration
Zones 1-4
Zones 5-10 it
MX43 Zone 2 Status ™
Print > cdas2004.cfg Lt MX43 Zone 10 Status
| Stuart DCS testing.cf Zones 1 -4
Exit Alt+F4 At L o
otts.cfg Screen Configuration [CDAS2004.cfg _
Image
] [ =]
Zones 5- 10
MX43 Zone 2 Add Delete
Status
u ==
MX43 Zone 10 S
Status




Alarms

For each average on each measured value
+ High High Alarm

+ High Alarm

* Low Alarm

* Low Low Alarm

Effects of alarms

+ Entryin the Alarm Log

+ Audible

+ Energise a relay

+ Cell changes colour on Grid

+ Send SMS Messages




Alarms

Current Alarms

CDAS Elite : Current Analogue Alarms (2 Alarms) : Current Digital Alarms (No Alarms)

. Active Alarm D Ignored Alarm D Accepted Alarm Accept All Alarms
Channel Name : Item Name - Alarm Type - Limit : Current High/  Time Of Time of
Value:  Low Alarm Acceptance
Digital Description : Alarm M 3 Current Time Of Time of
< Sciblion i Digital State : Alam Acceptance H . t . I AI

4% Alarm Histor playing 2 Alarms.

Date | Users | Digital Alams: | System Ore | System Two | Other Inputs |

Date Fites Apply Filter
StatDate  [25 Febuay 2008 x| Flese Fiter
EndDale 26 February 2008 - —Frim
Exit
Alarm Description | Time of Alaim [A\amﬁcc ted ]Nalm Cleared I Acc... i User When Cleared [Uszhsn Occurred [Rawun | H'Dh’l.uml

System One NOx One Minute Average .. Tue 26 Feb 2008 1436 CBISS Software Engi.. N
System One NOx Roling Thity Minute . Tue 26Feb 20081438 — - - - CBISS Softvare Eng . N




Reports

Reports From Main CDAS Program
Daily reports

+ Print automatically

+ Preview today's report

* Reprint yesterday's report

Period reports

+ Print automatically

+ Based on CDAS Report Templates

+ Available for Reporting intervals other than Daily

Reports From CDAS Report

Variety of pre defined reports

« Day Reports

Month Reports

Annual Reports

* Mass Reports

+ Percentile Reports

Agency Reports

« EA/SEPA WID Monthly

+ EN 14181 QAL 2 Weekly Distribution

+ EN 14181 QAL 3 Shewart/CUSUM




Reports

Running a new report

B Start Date of Report |m January 2008 LI
End Date of Report |31 January 2008 L,
GG & Gonlrol o your ammiron e
CDAS Elite Same Day As Stait Date ]
Report - One Week | One Week After Start Date I + One week |
Daily Report - One Month | | One Month After Start Date I + One Month |
Wizard
- 3Months | 3 Months After Start Date ] + 3 Months |
Please Select — | e —— ] — |
the Dates for -One Year ne Year After Start Date + One Year

the Report

Cancel Next > Finish




Reports

Running a new report

Select The Dates For the Report To Run Between (1 of 6)

8 StartDate of Repot (07 January 2008 -
End Nata nf Ranad (oo s 1

—— Scloct The Data Files to Used For The Report (2 of 6)

CDAS Elite B I~ Include Data When ChannelIs Off Line
Report Type of Data File to Use W—LI
Daily Report Adjusted data files contain data that has be letely adjusted to the conditi
“yiz arg ISR 1 your oenironart antljui:necli:nsl f:qfn'oleda llr::d «e:ming pﬁmseer;.cmp oY epTiech e ectone
CDAS Elite
Please Select Report
the Dates for
the Report Daily Report Output Data Type [Ddoc Frint Previewsr =]
Wizard
Please Select
The File Type
For The
Report

Cancel <Back | [ New> Finish




Reports

Running a new report

Select The Dates For the Report To Run Between (1 of 6)

&

Start Date of Report ||]1 January 2008

Ewmd Naba nf Danard

Select The Data Files to Used For The Report (2 of 6)

OSAG& Contrel ko your smwircn et
CDAS Elite 2 I” Include Data‘When Channel ls Off Line
Report Type of Data File to Use Adjusted Data -
Daily Report
Wizard el Sclect and Configure the Averages to Report for Each Month (3 of 7)
CDAS Elite 5] Configure Average to Use
Please Select Report Base Period Average | Half Hourly -l
the Dates for CBISS : ]
No of Valid Data Points Per Base A -
the Report Daily Report V ool a Points Per Base Average IZU J
Average to Report =
Wizard MGG & contrel tor your amironmert o omen I —J
No of Valid Data Points Per Average |43 ﬂ
Pleas'e Select CDAS Elite Report Configuration ]
The File Type Report Show Report Issue Date [V [01 Januay 2008 -
For The Font Size Tille Postion  [Cene =
Report EA Monthly .
Report Wizard | 7 GiidStyle  [EA Gtandard 2006+ ~l
Configure Graph Styles
Please Select Period ELV Colour Period ELY Line Dashed [
The Averages Daily ELY Colour Daiy ELY Line Dashed [~
For The Period Average Colour Daily Average Colour -
Report Bar Width [/5  ShowGiaphBorder r
Cancel | Back | News> | Fiish |




Reports

Running a new report

Select The Dates For the Report To Run Between (1 of 6)

Start Date of Report |m January 2008

Ewmd Naba nf Danard r-- e

MORRONG & contrel Sor your aren e

CDAS Elite
Report

Daily Report
Wizard

Please Select
the Dates for
the Report

Select The Data Files to Used For The Report (2 of 6)

I Include Data‘When Channel Is Off Line
Type of Data File to Use

Adjusted Data A

el Sclect and Configure the Averages to Report for Each Month (3 of 7)

CDAS Elite 5] Configure Average to Use
Report Base Period Average |Ha|f Houily j
CB|S§ No of Yalid Data Points Per Base Average Izu j
Daily Report " A R
. VeI 0 Reporl -
Wizard [Rr——— aeonen I E
No of Valid Data Points Per Average |43 ~|
Please Select CDAS Elite HeC o
The File Type Report Show Report Issue Date [V [01 Januay 2008 -
For The Font Size Tie Posiion  [Contie =
Report EA Monthly .
Report Wizard | 7 GiidStyle  [EA Gtandard 2006+ ~l
Configure Graph Styles
Please Select Period ELV Colour Period ELY Line Dashed [
The Averages Daily ELY Colour Daiy ELY Line Dashed [~
For The Period Average Colour Daily Average Colour -
Report Bar Width [/5  ShowGiaphBorder r
Cancel | Back | News> | Fiish |

Templates
« Templates can be used to store settings from a wizard
« Templates are specific to their Wizard

* More than one template can be saved for each report

type

Select a File Name for The Template Report (6 of 6)

8 You have now completed the configuration of this report. Should you
wish to save this configuration for future use, click on the Save button
below.

e S8vING the report configuration will allow users to rerun this report for
other date ranges without the need to reselect all the configuration
CDAS Elite | OPtone:
Report
Daily Report
Wizard
Report
Configuration
Complete
Save Configuration
Carcel | <Back | | Finsh |




EN14181

QAL2

« Calibration of Instrument to SRM instrument

+ Each Species on each analyser gives a calibration

formulae in the formy =mx + ¢

« Within CDAS m and c values are entered.

&5 CDAS Elite : Data Collection Module E{ &3 CDAS Elite : Data Collection Module

Fle View Edt Add Help o ) R G I
Anslogue Outputs | Switching Panel 10 S1Duly MIRFT | Standby MIRFT | $2Duty MIRFT | $2Duy FID | Standby Fip | [+ MIR 9000 (1680) | Envionement FID | MIR in Caibratcn | ADAM 60501 | CEMS Healhy Signal Anslogus Remate 10 | e ¢ | » |
Tl - = T, Calibrated £ . Analogue Inputs éf
ept Value 5 Enable Collection of Analogue Inputs F

Gas 1 [H20 [ [foeee [ o 77 A :‘.. Input Scaling ENT4I8BT  poooy z
Gas2 [coz [N [rooee i [ [N § Itern Description Zeio  Offset Value Gradient Intercept Value g
Gas3 |co Nza v [1 ] [N 5 5
Gesd  [CHE [N [ [ [o [ZA H | EEE | naft o A =
Gas§ [N2o [N v [1 ] [Nz % A i [ na i = i %
Gas§  ND WA e i o A & JjEoss 3 IO A % i M —
Gas 7 [No2 [N [ [ ] [Nza > 0 ST o [ na i [o N ﬂ
Gwo  [502 WA (&= f o A % 5 [Spare 5 ] 100 N/ 1 o N/&, 5
Gas9 [NH3 [Naa [irace [ ] 3 Gij5us 6 o |10 Na 1 1o L5
Gas10 G A 5= f i WA 7 [Spare 7 ] [100 N/a [T o N/A
Ges1l  |HF [N7A = [ [o WA ajwang RS 100 S8 5 IR 1 A
Gas12  |C3HS Nz oo [1 jo [N
Gas 13 |Tcmpualue EN/A |xm |1 |O |NJ'A
Gac 14 [Pracciua Inza [ [ In In7a o




EN14181

QAL3

A check to ensure analysers are still working as

intended

For each gas on an analyser

Perform a Zero Check
Perform a Span Check

Produce a control chart to check if gas is out of

control

If out of control, take correcting action

QALS3 Report Types

+ Shewhart

e CUSUM (Cumulative Sum)

+ Summary of Zero and Span Results

+ EWMA (Exponentially Weighted Moving Average)




EN14181

Computer Controlled QAL3

+ Software is configured to run a test at fixed intervals
+ Instructs instrument to span and zero each gas in turn
« Records the Zero and Span values to file

» Generates Control Charts to determine if instrument remains within Control Parameters




EN14181

QAL3 Span & Zero Check

! QAL 3 Calibration Alert 04/04/2005 16:15:07

Software control of the QAL 3 process
+ Fully Automatic

* Semi Automatic

* Manual

Perform Checks I |1IJ Minutes

+ Automatic Report Generated
End of Test Determination

+ Statistical Analysis of Data Points to Determine if Plateau has been reached
+ Not Dependant on Expected Span Value

+ All the Tests Data is logged to a Separate File




EN14181

QAL3 Span & Zero Check

I~ Wet Oxyge ygen - Span Gas 8.1
1 View Options ' Gas Bottle Details
[] Show Repeat Tests on Same Day @ Span Bottle Description | File Predates Bottle Store
[7] Show Zero Tests ©) Zero Bottle Supplier |-

Reference [~

Wet Oxygen -
@ Zero Calibration Check @ Span Calik

-+ 11 October 2021
- 04 October 2021




EN14181

DitysAnalyserosi =ieo

ZeroiGalibratiomGHeTK
SP RGOt OMGHECK




EN14181

QAL3 - Shewhart Chart Examples

QAL3 Report For CO2 from 30 October 2007 to 01 January 2008
Report printed at 09:58 on the 14 February 2008

EN14181 QAL 3 Span Shewhart Chart for FLUE U2 : CO2

pper Alarm Limit

Average -18.05
- - ——

S——

ower Alarm Limit

Ll bl b bbbl L L Ll
T T ' Y

Thui1 Thu8 Thui5 Thu22  Sat1 Sat8 Sat15 Sat22
Nov 2007

FLUE U2 CO2 Sams Value = 0.65

QAL3 Report For O2 from 16 August 2007 to 01 January 2008
Report printed at 09:58 on the 14 February 2008

EN14181 QAL 3 Span Shewhart Chart for FLUE T2 : O2

- Upper Alarm Limit -~

-

0.5

b=

TyT T 1

0.0 Average D90—__

TTTTT

-0.54

TT

Lower Alarm Limit

-1.0

LI

T
Sep
2007
FLUE U2 02 Sams Value = 0.30

Failure - FLUE U2 O2 - Single Point Outside of Alarm Limit

Failure - FLUE U2 O2 - Three Consecutive Points Above Warning Leve

Jan 200¢




EN14181

QAL3 - Shewhart Chart Examples

QAL3 Report For NO2 from 08 July 2008 to 31 March 2009
Report printed at 11:02 on the 16 November 2009

EN14181 QAL 3 Span Shewhart Chart for Duty Analyser S1 : NO2

¢ Rlarm _imit

| Average 4026 o
T = —

Lol 1 ] L 1
'

Dec Jan2009 Feb Mar




]
CDAS Elite : Dual Redundant Master : Data Collection Module " - )

File Edit View Add Help
|

Instruments

MIRFT Via CMIRFT Instrument Name |
PCME Dust |

— —
E N 1 41 81 —_— | ~ Configure Calibration Periods
|

Start Calibration Check Period of Calibration [Weekly

Starting a Manual Test Test DayoftheVesk [
To start a Manual test follow the following steps. fregio oo

User Confirmation [~

+ Log into CDAS as an administrator

QAL 3 Server
Users Current Server Status ]Cul‘renl Server Status
+ Select View - DCS
Server Messages
* When the DCS Window appears select View - Instruments \ Select the Gases to Include in the QAL3  (e=ujiE)
« Click on the instrument in the list you want to run a test for Select the gases for instrument : MIRFT Via CMIRFT
+ Click on the Run Calibration Now button, this will cause the normal
window to appear on the main copy of CDAS Elite to confirm the start of a

test.

» Click on Perform Tests on the confirmation window




,
EN141 81 CDAS e  DualRedundant Mastr - Dota Collection Module” =

File Edit View Add Help
|

. Instruments
QAL3 Settings | [BRET v coeeT Instrument Name |
' Wet Oxygen Instrument Type |
declots ol il | —Configure Calibration Periods
Start Calibration Check | Period of Calibration [Weakdy
Lot | DayoftheWeek |
Time Of Day foo00
User Confirmation [~
—QAL 3 Server
Users Current Server Status | Current Server Status

Server Messages




EN14181

QAL3 Settings

PRI

ot Edit Instrument Settings :

—Configure Calibration Periods

Period of Calibration |Weekly

_v| Day of the Week

Time Of Day [09:00

EI User Confirmation [~

Monday -

—CMIRFT Controled MIRFT Analyser
Instrument Settings ] Gas Settings |
Instrument Fault Interlock Digital

Digital to Indicate Instrument In Calibration

Data Collector For the MIR Instrument

[Duty MIR FT 1|1 - MIR In Measurement Mc_~ |
|CDAS System Outputs ¥ |[(1)-QAL3in Progress |
[Duty MIR FT ~]




EN14181

QAL3 Settings

N

o) Edit Instrument Settings :

; - igﬁlg

I—Configure Calibration Periods

Period of Calibration | Weekly

+| Day of the Week Monday v

Time Of Day 09:00

_v| User Confirmation I~

I—CMIRFT Controled MIRFT Analyser
instrument Settings  Gas Setings |

Add Gas Delete Gas |
Current Gas LI
Gas Name [co ¥ Include Gas [ Send Gas Via Probe
Gas ltem [Duty MIR FT ~||@-co =l
Zero Value m Zero Sams |1.41 =4 Zero Gas Valve No I 1 - I
ZeroGas Botle  [Narogen (Nirogen 99.99 %) |
Span Value 10260 SpanSams [246 =] SpanGas Valve No [« ]
Span Gas Botfle  [mixed gas (CO 80.3 ppm.NO 1955 ppm.502 70 ppm) ~|
Number of Data Points For Stats 20 =
Maximum Time For Test (s) 300.0 ~
Start Date I23 September 2021 L.I

Reset Baseline

OK Cancel




EN14181

Replacing gas cylinders or other surrogates

When replacing gas cylinders, differences in the concentrations of cylinders may mislead an operative into believing that the CEMS has drifted. This is
because 2 gas cylinders with seemingly identical contents can produce different readings in a CEMS because of the uncertainty of the concentrations.
This results in a step change in the CEMS readings when a cylinder is changed for another. Hence it is important to differentiate and account for such

step changes instead of mistaking such changes for drift. Therefore, when changing gas cylinders, the following steps are recommended:

Take at least 5 span readings with the current gas cylinder and then take an average of the readings.

If the span readings using the current gas cylinder show that the CEMS has not drifted beyond the action limits since the last span readings, then go to

step 4.
If the CEMS has drifted, then carry out any necessary actions to remedy this; then proceed to step 4.

Take at least 5 span measurements using the replacement span-gas cylinder and then set a new baseline for the control-chart span-level using an

average of the 5 measurements.

Sets of readings with an existing cylinder, followed by an equal number of readings with a second cylinder, will establish the magnitude of any step-

changes.



EN14181

What to do if a QAL3 fails.....
Don’t panic!

A failed QAL3 does not mean you have to come offline/shutdown

Check the basics - Were the gas bottles connected correctly? Correct outlet pressure? (2 bar)
Sufficient flow to analyser? (3lpm)
Have you recently changed bottles?

Has maintenance recently been carried out?

If none of the above solve the issue call the service provider and ask them to investigate.

The QALS3 failure may indicate that a part is failing or that maintenance is required.



Questions?

End of part two




