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GAA610-M

Advanced emission gas monitoring system for
marine applications




Measurement made easy
Intelligently simple, simply intelligent

Robust system design dedicated for marine environment

- Reliable emission monitoring by proven technology NDIR
Photometer

- Suitable for high ambient temperatures up to 55 °C and high
vibration resistance

- Easy integration and alignment with scrubber operation
procedure

Guarantee compliance with latest IMO regulations
- Certified system for emission monitoring in marine industry
« Type Approval of all major classification societies available

Decrease maintenance hassle by increased system uptime

« Simple system design

- Adjustment without test gas bottles minimize maintenance
tasks

- Digitally enabled for smart services

- ABB AbilityTM Remote Assistance
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Overview

Application area

Emission monitoring for clean air on oceans brings maritime
air pollution control closely in line with shore-based power
plants, cement works and oil refineries, where continuous
emissions monitoring systems (CEMS) have been used for
decades.

As from the 1st January 2020, the low sulphur emission limits
in the IMO regulations (Marpol Annex VI) became effective
worldwide with 0,1 % and follow the emission control areas
with SO, emission limits of 0,5 %.

It is mandatory to monitor the SO,/CO; ratio of emissions if
an exhaust gas cleaning system, so called scrubbers, are used
on board. Monitoring of further components like NO, are
required as well.

Device description

The GAA610-M is a multi-component analyzer system
continuously providing real-time data of relevant pollutants
like SO,/CO; ratio or NOx emissions.

It proves compliance of vessels to low emission limits of
emission control areas (ECA zones) and global limits.

The measurement can be used to control the exhaust gas
cleaning system on board, so called scrubber as well.

The GAA610-M is proven for use on board by all major
classification societies and complies with Marpol Annex IV
requirements and NO, Technical Code2008.

Reducing maintenance hassles during ship operation has
been the guiding principle for development. An increased
uptime is provided with the GAA610-M by its robust and
simple design as well as its innovative digital features
allowing for tailored services according your needs.

The GAA610-M analyzer system extracts the sample gas from
the exhaust gas stream.

The gas analyzer cannot process the sample without further
treatment as e.g. an excessive dust content, temperature and
dew point, excessive or insufficient pressure and interference
components in the sample gas can affect the operating
ability of the gas analyzer and distort the measurement
result.

Therefore, additional devices, such as the sampling probe,
the sample gas line, the sample gas cooler, pumps and filters
ensure that the sample gas entry conditions of the connected
gas analyzer are met, and a proper measurement result is
obtained regardless of the process and the local conditions.

The sample handling system is specific for the applied
measuring principle.

The GAA610-M analyzer system is a complete turn-key
solution with the following components:
« Probe and filter unit for proper gas sampling
. Heated sample gas line for feeding the sample to the
gas analyzer
- Sample conditioning components like sample gas
cooler, filters and pump to ensure the gas conditions
for reliable measurement results
« A02020-Uras26 gas analyzer for measuring SO, and
CO;

The sample conditioning components and the gas analyzer
are integrated into the analyzer cabinet of the analyzer
system.

Available options are:
- Air conditioning unit for operation at ambient
temperature 5 °C to 55 °C
« Dual sampling for simultaneous measurement at two
different sampling locations (on request)

Type approvals
- DNVGL
« Lloyd's Register
« Bureau Veritas

-« ABS Group
« Korean Register of Shipping (KR)
« ClassNK

Measuring principle

The GAA610-M is based on ABB’s proven NDIR
(Non-Dispersive Infrared) measurement technology.

The analyzer module Uras26 allows for reliable measuring and
monitoring of the limit values for SO, and CO, and reports
the ratio as specified by the IMO (International Maritime
Organization), and it can be employed for continuous
monitoring of CO if required.
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... Overview

System schematic
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Exhaust gas stream
Pressure air inlet

Calibration gas inlet

Exhaust pipe

Heated sample probe with probe tube and filter unit
Backpurging solenoid valves

Backpurging air panel

Heated sample gas line

Sample gas valve

Sample gas cooler SCC-C

Figure1: System schematic
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Ambient air / zero gas inlet
Sample gas outlet

Condensate outlet

Aqua stop filter

Sample gas feed unit SCC-F

Filter for Soot

AO2000 gas analyzer with Uras26
Cooling unit for analyzer cabinet

10 | condensate bottle with condensate alarm switch
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Gas analyzer

Specifications

Measuring principle
NDIR for CO,, SO,, CO (option); electrochemical cell for O,,
Extractive measurement (cold/dry).

Sample components and measuring ranges

Sample component Standard measuring ranges

CO, 0to 20 Vol.-%

SO, 0 to 250 ppm
0 to 500 ppm

S0,/CO; ratio Calculated

O, (option) 0to 25 Vol.-%

CO (option) 0 to 500 ppm

Sample gas inlet conditions

GAA610-M - Sample gas inlet conditions

Max. 500 °C (932 °F)
850 to 1100 hPa (0.85 to 1.1 bar), (12.3 to 16 psi)

Temperature

Pressure

Instrument air supply
Compressed air for back-purging

GAA610-M - Instrument air inlet conditions

Oil free, dry with dew point < -20 °C (-4 °F)
Min. 400 kPa (60 psig)

Max. 600 kPa (90 psig)

< 0.2 Nm3/day

Quality

Pressure

Air consumption

Ambient conditions
Ambient temperature
In operation: 5 to 55 °C* (41 to 131 °F)*

* Higher ambient temperature during operation on request.

Max. permissible humidity
Year-round average max. 75%, short-term max. 95%,
occasional slight condensation is permitted.

IP rating
IP 54

Vibration resistance in accordance with IEC 60068-2-6
Vibrations according the below tested conditions showed
negligible influence on measurement value.

Test Fc:
+1,0 mm, 213 Hz up to 13,2 Hz;
0,7g at 13,2 Hz up to 100 Hz

Installation site requirements
The analyzer system is intended for installation aboard a
ship. The installation location height is naturally limited to
sea level. The analyzer cabinet is only suitable for
installation indoors.

Measuring accuracy

Linearity
< 2 % of reading or max. 0.3 % of span whichever is
greater

Precision
« Precision for measuring ranges < 100 ppm:
<2 % of span
« Precision for measuring ranges > 100 ppm:
< 1% of span

Drift
« Zero drift SO,, CO,:
« Span drift SO,, CO,:
week

< 2 % of span per week
< 2 % of measured value per

Output fluctuation (2 o)
<1% of span

Warm up time
30 minutes (with thermostat)

Validation / Calibration
« Automatic validation and adjustment with internal gas
filled cells
« Manual calibration with calibration gas bottle

Sound level
Cooling unit
Max. 67 dB(A)

Housing
Dimensions
« Cabinet (W x D x H):
650 x 635 x 1000 mm (25.59 x 25 x 39.37 in)
« Air conditioner (W x D x H):
430 x 287 x 735 mm (17.00 x 11.3 x 28.97 in)

See also Location diagram on page 13.
Weight
« Cabinet: 160 kg (352.74 Ib)

- Air conditioner: 40 kg (88.18 Ib)

Material
Painted electro galvanized (EG) steel

Installation
Wall mounted / Rack mounted



Electrical connections

Terminal assignment
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Power supply

Power output for heated sample gas probe

Power output for heated sample gas line TBLO1

Pt100 temperature sensor from heated sample gas line TBLO1

Analogue outputs 4 to 20 mA

@O®EE

Modbus® interface

Figure 2: Electrical conections -Overview

Electrical Data

Ethernet interface
1/0 for sample probe and backpurging
Digital input for condensate bottle level monitoring

Digital outputs

SISIOIOIC)

Digital input for SO, measuring range control

Power supply

Heated sample gas line

Terminals -X60: L, N, PEor Ll L2, PE

Operating voltage 230V AC, £10 %

Frequency 50 to 60 Hz, *3 Hz
External fuse 25A
Power consumption

System cabinet 500 w
Air conditioner 1600 W
Sampling probe 300W

Heated sample gas line Approx. 90 W/m

Terminals Power supply:
Pt100:

Power supply output

Maximum output current

Maximum output power

Internal fuse protection

-X64-1,2, PE

-X62 -10, 11
230V AC
12A

2,7 kw

RCD 16 A, 30 mA

Sample gas probe & heated filter unit

Terminals Power supply:
Probe heater alarm:
Power supply output

Maximum output current

Maximum output power

Internal fuse protection

-X60-1,2, PE

-X62 -5, 6
230V AC
1,3A
300w

6A
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Backpurging unit

Terminals Valve 1:
Valve 2:

Power supply output

Maximum output current

Internal fuse protection

-X62-1,2
-X62-3, 4
24V DC
1A

2 A slow blow

Current outputs

Terminals CO,, 0t025% -X65 -1+, 2-
SO,, 0 to 250 ppm: -X65 - 3+, 4-

CO,/S0; ratio, 0 to 250 -X65 -5+, 6-

— -X65 -7+, 8-

Shield -X65-S

Current output 4to 20 mA
Maximum load 600 Q
Resolution 16 bit
Voltage max. 30V DC
Design Joint minus pin, electrically isolated, randomly
groundable

Cable specification

Note

All cables entering the system must comply with the
flammability class VW1, FT1 or EN60332-1-2/-2-2.

Power supply lines

Analyzer cabinet supply « 230VAC, 50 /60 Hz, Single Phase NON-
UPS power supply; fuse (external) 25A
« Cable Entry: M25 Cable gland for customer
supply cable;
« Cable Type: 3x10 mm?
. Grounding cable: > 6 mm?

Connecting cables between analyzer cabinet and sample handling

components
Sample probe power « 230V AC50/60 Hz;
supply « Cable Entry: M20 Cable gland for customer

supply cable;
. Cable Type: 3x2,5 mm2
Probe Heater Alarm Signal « Cable Entry: M20 Cable gland for customer
supply cable
. Cable Type: 2x0,75 mm?
Back-purge Unit Solenoid « Cable Entry: M20 Cable gland for customer
Valves (SOV1/S0OV2) supply cable
. Cable Type: 4x1,5 mm2

Signal lines (Connection between CEMS cabinet and scrubber system)

Analogue Signals to DCS - Shielded cables for the analog outputs

(only, if hardwired (current outputs)
connection is required) « Cable Entry: M25 Cable gland for customer
supply cable
. Cable Type: 6x1 mm?2
Digital Signals to DCS « Cable Entry: M20 Cable gland for customer
(only, if hardwired supply cable
connection is required) + Cable Type: 2x1 mm? (System failure)

« Cable Type: 2x1 mm? (Maintenance)
+ Cable Type: 2x1 mm?
(Maintenance Request)
+ Cable Type: 2x1 mm?
(Measuring Range Feedback SOz)
Modbus Signal to DCS Cable Entry: M20 Cable gland for customer
supply cable
Ethernet to DCS Cable Entry: M20 Cable gland for customer
supply cable

Note
Further signal lines might be needed, please check your
specific wiring diagram.
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... Electrical connections

Safety
According to EN 61010-1:2010

Protection class
| (protective earth conductor)

Overvoltage category
I

Pollution degree
2

Safe isolation
The power supply is electrically isolated from other
circuits by means of reinforced or double insulation.
Operational low voltage (PELV) on low-voltage side.

Electromagnetic compatibility
In accordance with EN 61326-1:2013

Noise immunity
Inspection level: industrial area, fulfills at least the
evaluation criteria according to Table 2 of EN 61326-1.

Emitted interference
Limit values class B for electromagnetic radiation
disturbance and conducted disturbance are met.

Digital communication

Modbus® communication

Transmission of measured values and status signals as
well as analog input, digital input and digital output
signals to host systems, e.g. standard Windows
applications via M-DDE server.

Modbus slave protocol in the RTU (Remote Terminal Unit)
mode via the RS485 interface.

RS232 RS485

Figure 3: Modbus module

RS232 Interface
Version: 9-pin sub-D male connector

Pin Signal
2 RxD

3 TxD

5 GND

RS485 interface
Version: 9-pin sub-D female connector

Pin Signal
2 RTxD-
3 RTxD+
5 GND

Ethernet communication

Transmission of measured values and status signals as
well as analog input, digital input and digital output
signals to host systems, via Modbus/TCP.
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Gas connections
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Figure 4: Gas connections GAA610-M
Pos. Connection Additional Information Design
TSG2 Sample gasinlet For heated sample gas line TBLO1 with outer diameter  Tube fitting 4/6 x 1 mm
of 48 mm
TP7 Calibration gas inlet — Tube fitting for PTFE pipe 4/6 x 1 mm
TP8 Sample gas outlet / Analyzer cabinet  Vent out room safety area Tube fitting for PTFE pipe 10/12 x 1 mm
ATM vent
TP9 Condensate water drain port — Tube fitting DN 6 / 4 mm, PVDF
TP10 Condensate water drain port From air condition

Instrument air inlet

Located at the backpurging panel, see Backpurging
Unit on page 12

10 mm tube

10 mm O.D. Tube fitting for stainless steel pipe
or

compressed-air hose

(plus pressure gauge and shut-off valve)
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Sampling system

Type 40 probe tube and filter unit

®

| | max. 500 °C Aﬂﬁ 1
o & I 5
5? % ) t 1 ©

[ L1 I 16 \j
170

Flange acc. to
EN 1092-1, DN 65, PN 6 ,A"

@ Type 40 probe tube

@ Backpurging air inlet from solenoid valve SOV2

@ Backpurging air inlet from solenoid valve SOV1

@ Sample gas outlet (heated sample gas line)

Figure 5: Type 40 probe tube and filter unit
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Heated filter unit

Cable gland for heated filter unit power supply
Cable gland for heated filter unit alarm signal

500 mm (19,7 in) / 1000 mm (39,4 in)
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Filter unit
The filter unit is heated.

Technical data heated filter unit

Mounting position

Ambient temperature
Dust load

Temperature

Sample gas inlet

Sample gas outlet
Backpurge gas connection
Power supply

IP rating

Weight

5°to 15° incline (recommended),
torsion angle max. 45°

-20to 60 °C

max. 1 g/m3, flow dependent
approx. 180 °C; Low temperature
threshold / Contact: 150 °C

G %" female thread

&“ NPT female thread

6 mm bulkhead fitting

115 to 230 V AC 50/60 Hz, 300 W
IP 43, junction box: IP 65

9 kg

Type 40 probe tube
L1 =500 /1000 mm

Sample gas line

Heated sample gas line with regulated heating.

Technical data heated sample gas line

Outer covering
Medium-carrying pipe
Power supply

Heat output
Temperature

Outer diameter

Line duct

Minimum bending radius
Maximum length

Weight

Electrical connection for heater
and Pt 100

Polyamide corrugated tubing
PTFE pipe 6x4x1 mm

230V or 120V, 50/60 Hz

90 W/m

180 °C (356 °F)

43 mm (1.69 in)

M48

200 mm (7.9 in)

max. 30m (98.4 ft)
Approx.1kg/m

Fixed, 3x2.5 mm?2 and 2x0.14 mm?2,

length 5m

11
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... Sampling system

Backpurging Unit

350 (13.8)
310 (12.2)
<:> B
0.
o
89 (3.5)

400 (15.7)
360 (14.2)

&

©

Backpurging panel

Pressure regulator

@O0 ®

Pressure buffer tank

Figure 6: Backpurging panel

Instrument air inlet, 10 mm O.D. Tube fitting for stainless steel pipe

@— —®

PURGE 2 PURGE 1

F00409
Filter unit
Backpurging solenoid valve SOV2
Backpurging solenoid valve SOV1

Stainless steel pipe 10 mm O.D., to be intalled by customer
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Appendix

Location diagram
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Trademarks

Modbus is a registered trademark of Schneider Automation Inc.

Sales Service
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ABB Measurement & Analytics

For your local ABB contact, visit:
www.abb.com/contacts

For more product information, visit:
www.abb.com/analytical

We reserve the right to make technical changes or modify the contents of this document without
prior notice. With regard to purchase orders, the agreed particulars shall prevail.

ABB does not accept any responsibility whatsoever for potential errors or possible lack of
information in this document.

We reserve all rights in this document and in the subject matter and illustrations contained therein.
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© ABB 2020 3KXG141006R1001

DS/GAA610-M-EN Rev. A 12.2020




<<
  /ASCII85EncodePages false
  /AllowTransparency true
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /OK
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ABBvoice-Bold
    /ABBvoice-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 240
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 240
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create optimised Adobe PDF documents that are to printed by Xerox for ABB. )
    /DEU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




