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Die leeren Seiten der Bedienungsanleitung sind kein Fehler
sondern herstellungsbedingt erforderlich!

The blank pages of the operating instructions are not a mistake
but due to manufacturing required!

MycTble CTPaHULB! B MHCTPYKLMKW MO SKCMyaTayuu He owubka,
a TpebyeTcs npoussoacTeom!

Les pages vides sont pas fauses, mais dis a la production requise!
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Inspect Shipment for Damage

Carefully inspect the entire shipment for damage in the presence of the
shipper’'s agent, removing packaging material if necessary. Note any
damage to packaging and/or goods on Packing List and have it signed by
the shipper’s agent prior to accepting the shipment. Submit damage claim
to MRU immediately.

NOTE: Damage claims not received by MRU within 3 days of receipt of
shipment will not be accepted.

The products described in this manual are subject to continuous
development and improvement and it is therefore acknowledged that this
manual may contain errors or omissions. MRU encourages customer
feedback and welcomes any comments or suggestions relating to the
product or documentation.

Please forward all comments or suggestions to the Customer Feedback
Department at the following address:

MRU GmbH

Fuchshalde 8 + 12

74172 Neckarsulm / Obereisesheim
GERMANY

Fon (+49) 71 32 99 62 0 (Reception)
Fon (+49) 71 32 99 62 61 (Service)
Fax (+49) 7132 99 62 20

Email: info@mru.de

Homepage: www.mru.eu

This manual is intended solely as a guide to the use of the product.

MRU shall not be liable for any loss or damage whatsoever arising from
content errors or misinterpretation of information’s from this manual or any
mis-use resulting from the use of this manual.

FOR MORE INFORMATIONS ABOUT COMPANY MRU PLEASE VISIT OUR
WEBSITE www.mru.eu
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1 General Information

1.1. Weather and environmental conditions

The SWG100 BIOGAS analyser is designed for ambient temperatures of +5°C
to +45°C (without cabinet heater) resp. -10°C to +45°C (with cabinet heater).
The analyser is designed for indoor mounting. In case of outdoor mounting
it is important that the analyser is sufficiently protected against rain, sun and
wind. In case of outdoor mounting under extreme environmental conditions
like high humidity, salty sea air, etc. further protective measures are
necessary. These should be clarified with the manufacturer (MRU).

Any additional protective measures for outdoor mounting have to be
provided by the plant operator. The manufacturer (MRU) consults the plant
operator in choosing appropriate protective measures.

The SWG100Biogas analyser is designed for sampling biogas
with condensate of max. 14ml/min.

If the sample biogas will be very wet (high condensate of more
than 14ml/min), then - to protect the SWG100-Biogas analyser
- please consider special precautions to remove the
condensate.

If you not have your own feasible solution for this topic, please
ask MRU.

1.2.Installation instructions

Installation instructions, which are described in chapter 3 of the operation
manual, have to be strictly adhered to.

A Please check correct installation before powering up the
analyzer!

Please operate the analyzer only in upright position!

1.3. General important instructions for the plant operator

To guarantee continuous operation of the SWG100 BIOGAS analyser, the
functions, processes and operation of the analyser have to be monitored
regularly by the plant operator — especially in case of any initial installation.
Thus, it will be possible to take suitable measures to improve the availability
and life time of the analyser.

As the plant operator gains more experience concerning the maintenance
requirements of the analyser, the monitoring frequency may be reduced to
more extended periods of time.
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It is important that the filter-units, listed in chapter 9.1 of the operation
manual, are checked regularly and, if necessary, service parts are changed.
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In case of not intended use the guarantee will void. Regular
m controls, inspections and the exchange from polluted and

exhausted filters by the operator are also an important part of
the determinations “not determined use”- see chapter 9.1
regular maintenance work.

1.4.Important information about the user’s operation manual

The users/operation manual is an important part of this delivery. It will
explain how to use this analyzer properly and sets forth safety and
environmentally friendly procedures.

It is the responsibility of all users to read and familiarize themselves with this
manual, paying particular attention to the safety instructions.

The most important safety details are clearly marked with an attention sign.

1.5. Safety Information

The following safety procedures must be followed at all times. They are
significant and essential part of this manual. Failure to follow safety
procedures can result in the loss of your warranty claims.

Biogas or other similar gases (landfill gas, bio-methane, coal seam gas etc) is
containing flammable gas component CH4 and toxic gas component as well
(H2S and CO2).

Analyzer is continuously sampling a certain volume (approx. 501/h) of the
sample gas, and is venting it to ambient air.

For this reason, there are two aspects which must be considered:

Toxicity danger of sample gas

Toxic gas
% Sample gas can contain toxic substances, which are harmful
for health and can even cause death.

+ lItis the responsibility of analyzer user to ensure that person is skilled and
trained in safety aspects of gases being analyzed and procedures to
follow while using this instrument.

« Local regulations for possible exposure to toxic gases has to be known
and obeyed by the user of the analyzer

+ Using a personal gas detector inside the biogas plant is highly
recommended since
H:S in higher (very dangerous) concentration cannot be detected by
human nose. Only small concentrations around few ppm can be detected
by human nose
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« CO;qgas is heavier than air and therefore operator shall avoid working at
underground levels. Beware of that CO. is also odorless!

. It is not allowed to use the biogas analyzer in confined space or
rooms

without forced ventilation.
. Sample gas exiting the analyzer will flow in to the ambient air and

only outdoor use

or forced ventilation rooms are suitable for using the biogas analyzer.
no dangerous quantities poisonous or injurious gases or substances are
liberated under NORMAL CONDITIONS

List of poisonous or injurious gases which are normally present in the
sample gas (Biogas)

Gas liberated quantities

sample gas (total) <100ml/day

CH4 (methane) <75ml/day

CO2 (carbon dioxide) <55ml/day

H2S (hydrogen sulfide) <0,5ml/day

H2 (hydrogen) <1ml/day

NH3 (@ammonia) <1ml/day

Flammable gas

|- / Flammable gas
= Biogas contains Methane (CH4), which can be flammable.

Regarding flammable gases (e.g. CHs methane) and operating-instruments
in the hazardous areas, the user must also be able to recognize the area
classification and be aware of using the instrument there. This area
classification is country specific, please observe and adhere to it.

- Stationary analyzers are allowed to be mounted in hazardous area zone 2
only if they have the certificate of compliance. These instruments shall
never be located in confined places or rooms without forced ventilation.

Only trained personnel should carry out installation of stationary instrument

and/or maintenance, service and repair. Opening the stationary analyzer
cabinet can expose personnel to injuries and shocks from electrical voltage!
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Safety regulations

Hazardous Live
Power down the system and disconnect from mains to avoid
access to live parts by using a tool.

MRU GmbH assures that the analyzer complies to the essential requirements
of the legal regulations of the member states of the electro-magnetic
compatibility (89/336/EWG) and to the low-voltage regulations (3/23/EWG).

Specific safety regulations

No part of the analyzer, or any other metal parts & accessories shall be used
as electric conductors.

The analyzer shall not be used in or under water.

The analyzer shall not be placed near or directly exposed to open fire or
heat.

The analyzer shall avoid dropping.

Acid substances
Moisture or condensate, being pumped out of the condensate

outlet port can be slightly acidic.
A e |n case of skin contact IMMEDIATELY: clean affected

parts of the body.
e Avoid getting liquid in eyes.

Please carefully clean all parts that come into contact with the
condensate.
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Battery cell
The analyzer contains battery cells at the following positions:
e Main board (1).

S

Follow steps must be aware:

Switch off the power of the device
Before removing the battery the device must be switched off.

Educated staff

It is recommended that only trained staff exchange the battery
cell from the analyzer.

Charging

Overcharging, short circuiting, reverse charging, mutilation or
incineration of the cells must be avoided to prevent one or
more of the following occurrences; release of toxic materials,

release of hydrogen and/or oxygen gas, rise in surface
temperature.

Watch out of damage

If a cell has leaked or vented, it should be replaced immediately
using protective gloves.
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Replacement of empty or damage cells

If and when necessary, these cells must be replaced with
identical new ones from the same manufacturer. If a cell to be
replaced is connected with other cells in series, it is
recommended that the other cells be replaced with new ones at
the same time.

Watch out polarity
Reverse polarity installation of the cell in the end product must
be avoided.

Ventilation

Cell compartments containing these cells must be provided
with means of ventilation to prevent possible accumulation of
any released gases under abnormal conditions.
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1.6.Packing

Packing regulation of 12.07.1991

If your local waste facility does not accept MRU packing materials for
disposal, you may return it to MRU or our local sales representative. Packing
materials returned to MRU must be returned prepaid.

1.7.Return of hazardous waste

Waste Disposal/Returns/Warranty -

MRU GmbH is required to accept the return of hazardous waste such as
electro-chemical sensors that cannot be disposed of locally. Hazardous
waste must be returned to MRU prepaid.

1.8.Return of analyzer

MRU GmbH is required to accept the return, for proper disposal, of all
analyzers delivered after 13th of August 2005. Analyzers must be returned to
MRU prepaid.

1.9.MRU Warranty conditions
The SWG100 BIOGAS warranty is 12 months.

1. The warranty on spare parts is 6 months.

2. The term of the warranty conditions starts as of the invoice date.

3. The warranty is void under the following conditions:

e Improper use.
e Improper application.

Improper mounting.

Deliberate or negligent destructions.

e External influence like droping, impact, solvents, acids, gases, or
transport damages. This includes damage, which is caused by
exposure to high pollution and/or moisture (condensate) in the gas
path.

4. As well excluded from the guarantee conditions are typical consumable-
and spare parts.

5. Use of original MRU consumable parts and sensors is required to maintain
the warranty.

6. Removal of tampering of the serial number type plate will void the
warranty.

7. The service of a guarantee conditions will not enlarge the guarantee time.
Demands because of consequential damages are excluded.

8. MRU is not responsible for the transport costs for the warranty or
replacement.

9. MRU reserves the right, to determine individual conditions or exceptions.
These will be separately communicated.

MRU GmbH
01.09.2014
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2 Analyzer Description

2.1.Intended use

The instrument is intended for analyzing the composition of biogases / landfill gases and
determine the concentration of several components like CH4, CO2, 02 and H2S. The
instrument may optionally be equipped to monitor several sites in time sharing technique
(cyclical one by one sampling).

In particular, the instrument is not foreseen to serve as a gas detector or safety device.

In case of unintended use, the warranty is void. Regular controls, inspections and the
replacement of polluted and exhausted filters by the operator are also an important part of
proper use. See chapter 9.1 regular maintenance work.

2.2.Type plate

The type plate of the analyzer contains important information about the analyzer. It can be
found:
e The serial-no.

e The power supply.
e The installed measurement options.

e Date built.

|E. MR laviresents, Ine.
- H Hamble. Tevas WS4
l = ww.miu-nithumest.com

l l.\‘.. ] Tol.- jIE15 F30 0158
-

f i ]
LU LAY MADE IN USA,
IS5 10N BT T

Analyzer | SWG 100-BIO |
Serial-No. | 080996 |
Power Supply | 120Vac~ 50/60Hz |

Nominal inerl 300 WA |

Ambient Temp. In-um.: BT ATF 11:1]

Measuring o 5%
H2E: 2000 ppm

Range coz: 100%
CHi: 100%

® e M 2 s

The table below shows, which kind of measurement options may be installed in the
analyzer.

1. | 02, H2S, H2, | Electrochemical sensor
co
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CH4/C02

NDIR-bench

H2

Thermal conductivity detector.
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2.3.Possible applications and analyzer options
The biogas analyzer SWG100 is the industrial measuring solution to be used

with:

biogas (anaerobic digestion) plants

cogeneration heat and power engines (CHP)
municipal or industrial waste water treatment sites
coal seam gas sites (coal bed methane)

food and animal waste processing plants
biomethane (gas to grid) plants

landfill sites

This analyzer can be equipped with additional options and/or additional accessories to full
fill multiple other measuring tasks such as

CHsand CO, NDIR measurement

O, measurement with long-life EC cell

H.Slow measurement with protected EC cell using cutoff solenoid valve and air
purge pump

H,Shigh measurement with EC cell

H, measurement with EC cell

CO measurement with EC cell

Electric gas cooler (Peltier) with automatic condensate draining pump
Multiple sampling point switchover from 2x up to a maximum of 10x sites
Module with 4 channel analog outputs/inputs 4-20mA, with 2x “fail safe” alarm
relays

Converter module of RS485 into Profibus

Cabinet heater for freeze protection

Ask our sales representatives for available options and accessories or check out our MRU
website.

2.4.Principle of operation

Sample gas from one or more sampling points is fed into the analyzer by dedicated
ports. Internally mounted electric valves select one point at a time to feed sample
gas to the analysis unit.

The instrument is equipped with a non-dispersive infrared (NDIR) bench for analysis
of CO2 and CH4. Two separate infrared detectors for each CO2 and CH4 are
included, each operating with a different optical path length and stabilized by
referring to a reference detector. The IR source is a highly efficient and stable IR
emitter, pulsed at a frequency of several Hertz. By design NDIR technique offers
good stability and selectivity together with long life time of sensor (only limited by
corrosion or dust, which can be prevented or removed by regular servicing the
instrument).

The instrument is optionally equipped with a number of electro-chemical sensors
ECS in order to detect gas components like oxygen 02 or H2S. Those sensors offer a
reliable and effective way to detect the target gases. They are typically of limited life
time (several years) but may be easily replaced once the end-of-life is reached.

In regular time intervals the instrument automatically switches to purge the sensors
with fresh (ambient) air for re-adjust the zero point.
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Picture above: Sample gas flow diagram.

The picture below shows how the analyser should be piped. A ball valve and a prefilter is
recommended.

Jrner thread G174

PTFE hose DN4/6 mm Inclined filter
| |
/ Ball valve
Marked red:
Not in scope of supply

Flame arrestor

¥
®
Fermenter
Option: 65435
Flame arrestor
:] @ Option: 12782
Li [, Inclinded seat filter
E; e Sinterfiter (#65988)
;I — Copper seal (#61947)
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2.5. Special functions of the analyzer

H2Slow sensor protection (optional)

The instrument may be optionally equipped with a H,Si.w sensor. As this sensor typically
shows limited life time when experiencing high H,S concentrations, some precautions are
taken to protect the sensor:

e Theinstrument is equipped with a cut-off solenoid valve and air purge pump to
protect the H,Sow sensor, without impacting the results of all other sensors.

e The purge unit is always activated after 3-10 minutes of active sensor measuring
time.

e The measuring time of the H,Siow sensor may be limited to less than 10 minutes by
user setting

e The HySi,w sensor may optionally not be included in all measuring cycles of
sampling points. Instead the user may configure that the H,Sow sensor is active only
added at some of the measurement cycles.
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2.6.Physical characteristic of the gas analyzer

Top view

—_ i

! 806 66
¢

Front view
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Reference:

1. Gas inlet (default x1/optional max.10) 4. Suspension for wall mounting

2. Cabinet lock
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3. Operation unit with display

Right side view

o U

Bottom view

Left side view
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1. Fan filter 4. Zero gas inlet 7. Cable gland M16 for 10
2. Sample gas outlet (Vent) 5. Condensate outlet
3. Calibration gas inlet 6. Cable gland M16 for power supply
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3 Scope of supply and delivery

Your analyzer is delivered in a carton box and is protected with special edge protectors.
Please do preserve the packing of your analyzer, for possible return shipment.
Inside the attachments box are different fittings:

Quantity | Description Position
1 piece 1/8 G outlet Condensate outlet (4)
thread for
DN4/6mm
1 piece Va G outlet Sample gas outlet
thread 90° (VENT) (5)
o 2 pieces+ | 1/8 G outlet Sample gas inlet (1)
P{//>\ 1 for every | thread /DN Calibration gas inlet
K@S@Jf/ extra 4/6mm 2)
N sample
gasinlet
1 piece Filter 1/8 G Zero gas inlet (3)
outlet thread
1 piece Cabinet key Cabinet locks
) 2 pieces + | Copper seals Sample gas inlet (1)
/f\\(\ 1 for every | for the Calibration gas inlet
N extra restrictor (2)
g’ sample orifice.
gasinlet
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3.1.SD-card content
Following content are on the SD-Card:
e FEthernet-Converter manual

e Profibus-Converter manual

e  GSD-Files for profibus-converter

e SWG100-Bio manual (EN/DE)

e SWGT100-Bio ModBus/Profibus specification (EN/DE)

The SD-card can be found in the SD-card slot in the device (see sketch
below).

SD-card
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4 Installation manual

4.1. Overview

This manual explains how to install the analyzer mechanically and
electrically.
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The installer must correctly assemble these parts during installation. The following
diagram shows the sequence in which the installation should be carried out:

Preparation of the measurement points

Analyzer mounting

Power supply

Connect 10 module to control room

Connect adjustment gas outlet

Connect sample gas outlet

SHoB-B-0~N-
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4.2. Select measurement point

The measuring point should be in an area where the flow no longer has any
particular turbulence. That is:

e Not directly before or after a pipe elbow. The measuring point must be at least 3
times the chimney diameter from a bend.

e The probe may be mounted both horizontally and vertically.

e The opening should have access to the core flow. This is usually the centre of the
pipe.

Over 3 times of diameter

Core flow

Above 3 times of diameter

e Forinstallations on a metal pipe, make sure that the wall thickness can support the
weight of the probe. For this purpose the mounting flange is welded to the pipe.

e Forinstallation on a brick fireplace, it is advantageous to screw a steel plate with
the correct hole diameter to the brick fireplace.
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4.3.Installation of the analyzer

@ |
OO
o O
M~ M~
)
9
®
e ! Mo
210 _
223

& 69999,

The analyzer is equipped with adapters for the wall mounting. The dimensions for the wall
mounting are in the appendix.

NOTE

The suspensions can be rotated by 90°.

Dimensions see appendix 11.2 Mechanical dimensions

il
o
1

Operation of the analyzer
Only operate the analyzer in an upright position.

Only power the device up after it is correctly mounted.
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General installation rules

e Mount the device on a solid wall or steel rack.
e Be sure, that the air circulation is not obstructed.
e Let enough room for the tubing or piping.

For indoor installation:

Ensure that the analyzer is installed on a dry and clean place. Be sure that the room is

permanently vented with fresh air.

Connect the VENT gas-outlet of the device to ambient by using adequate tube with min

@8mm ID.
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5%
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187 OF

Calibration gas inlet
Zero gas inlet
Condensate outlet

|

SRS

Page 30 of 158



USER MANUAL SWG100

Reference:
1. Fitting for sample gas inlet G1/8
2. Fitting for sample gas outlet G1/4

3. Fitting with flow restrictor orifice gas inlet G1/8 for calibration gas inlet
4, Fitting filter for zero gas inlet G1/8.
5. Fitting for condensate outlet
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4.4. Installation: Sample gas outlet (VENT)

A Risk of poisoning
Exhaust gases endanger health and can even lead to death.

The sample gas flows out of the gas outlet and out of the analyzer again after the analysis
is completed. Because the sample gas can be toxic, environmentally harmful or explosive,
it is important to discharge this gas into a secured environment.

Therefore the following principle applies: Never let sample gas escape into the installation
room, but lead it outside with a hose/pipe connection.

Inside Outside
Fiting Far: i 4
DN12/10 mm hose K ‘ !
G1/4 outer thread
L 3
® = [
3
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4.5. Installation: Calibration gas / zero gas and condensate outlet

High pressure!
Gas cylinder stands under high pressure!

Can cause injuries or death.
Only educated staff should install the device.

High pressure

e Only educated staff is allowed to install the gas cylinders
on the analyzer.

e Allgas cylinders must be equipped with a pressure reducer.
The pressure must be set to 500 mbar.

Reference:

1. Calibration gas inlet G1/8 for DN4/6 mm hose.
2. Zero gas inlet G1/8 for DN4/6 mm hose.

3. Condensate outlet G1/8 for DN4/6 mm hose.

Recommended gas concentration for the gas cylinder:

(a0} Approx.39,95 Vol.%

CH,4 Approx.60,00 Vol.%

H.S Approx.500 ppm
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4.6. Option: Autocalibration by using several gas cylinders

High pressure!
Gas cylinder stands under high pressure!

Can cause injuries or death.
Only educated staff should install the device.

>

High pressure

e Only educated staff is allowed to install the gas cylinders
on the analyzer.

e Allgas cylinders must be equipped with a pressure reducer.
The pressure must be set to 500 mbar.

>

If the analyser has the option “autocalibration by using several gas cylinders” the
autocalibration inlets can be found at the top of the analys

i =

2

Reference:

1. Pressure reducer. Set to 500 mbar (500 hPa).

2. Connections for autocalibration inlets (max. 4 gas cylinders).

3. Position of the autocalibration option, with several gas cylinders (max. 4).
3.1. Hose fitting for DN 4/6 mm hose to 1/8 outer threat.
3.2 G1/8 inner threat

Explanation of the software operation see chapter 6.5.
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4.7.Connection of main power supply

Hazardous Live
Power down the system and disconnect from mains to avoid access
to live parts by using a tool.

D

The analyzer needs a main power supply of 100-140 V~, 50/60 Hz, 300VA.
The power supply may be found on the DIN-rail.
Details:

e Land N phase on the circuit breaker (A in sketch below).

° @ on the connection terminal (B in sketch below.)

A0 CVCIVCGV0LALO0LO L0CA0EVCAACLV0BACO0L
0000I0IVCICLOCI0RO £0000BICIDCI0IVCIOS
CABCAICAIGEIGIDOIBED CRCAILOACIGCIGAIDCACS
0I0CADAICCEAVAIO0A0D O CG0IOCADICCADDOOADD
030 PICIDOICIDOI0SD 00 0I0EIOINCICIDOICS
A0 CAICAVGAIESACA0L0 SO 0CBO0CAICAOCACANCA0D
©Q00002000090000T O £000000020000R0000 Y
GOV EILOEVOLBGIBD CHEILEBEILEVOIEGY LD
0200ADAISLAOLOLA0DIO £0000CIDAIOCA0ODOLA0D
09N EO09I0CO0P0 000D P02 0E00INGO0I0 000D
GO0 CVCBOEIGLALOBLD CUCNOEANCVOCA0GLACDLD
A0 PIVIVCLI0OSILA0DTO L00AOLI0AIOLI0ORO0A0S
0O CIRIRCINIICI LD 0 ECIEOAIPAITEIOIR0I0
0I00ADIOCLA0OLOLI0DO CG0IOLADAICCAOBOLA0D
090 RIVINOIODOI0D ©N000EILIBCIVIBCI0S

0A0LA0A00A0L00A0L00CIODO0LAODADAVDAOIA0A0S
q B s ]| © csceoeo0COCP0 000D

Loseescooonssocoss Position of the DIN-rail. On the DIN-rail can

chﬂcﬂnonm::
o

be found:

CAGCACILCIEIDCAGS T

620C0020000000000060200
l efnosconcacondovesod

ooooooooeoocoeoo:og ° Main power Supply-

e 1/0 moduls (max. 10, 1 basic, all other
optional)

e H2TCD (optional).

Pre fuses N
[
.

@ Circuit breaker
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Hint:
PROTECTIVE CONDUCTOR TERMINAL - a) Contact surfaces are metal

Conductor cross sections for main power supply and protective conductor, which can be
used:

Type of electric line Conductor cross section
min.-max.

Solid 1,0-2,5 mm? (17-13 AWG)

Stranded 1,0-2,5 mm? (17-13 AWG)

Solid with ferrule (with/ or without 1,0-2,5 mm?

plastic)

Insulation minimum requirements

material PVC

thickness >=0.8mm

temperature range -25...460°C

Nominal voltage 300V

Flammability RATINGS FT-1 of CSA C22.2 No. 0.3 and VW-1 ANSI/UL 1581 are considered
acceptable for insulated wire and cable.

The cables must meet the NEC, NFPA 79 and UL 508A standards.

@ Protective conductor connections for mains circuits must have at least the same
current capacity as the mains connections.

Information for cables, which go through the cable gland M16:
It is recommended to use only electric lines with ferrules.
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4.8.1/0 modules: Installation and setting

The I0 module is for monitors and allows for remote operating of the analyser. An 10
module has the following features:

Reads current inputs signals (for sensors with max. 20 mA output signals).
Reads voltage input signals (for sensors with max. 30 V output signals).

e Transmit 4-20 mA output.
e Trigger alarm outputs.

e Reads one PT1000.

e Reads one thermo couple.
([ ]

([ ]

([ ]

External control of the analyser.

Connection of the I/0 module

The option IO module can be found at the hat-rail. The position is shown at the sketch

below.

@000000000000000000000
TO0 0L 0020004060069 060%69
OO 0CODOODIOSO0DIOBAODIODD
LI~ - - - - - - - B
GO0 COCID OO DOV AODOOD
IO 0CODQODAOQODAIOLODAIOCO
FIO0REIB0IEIICIEOILIE O
OO0 O0LCOCIOBODIOBADIODO
Co000CO0C000CI0OQLO0O0SGDOO0OCD

COODOCIOCOOBO0T 08O Q0T QCY 0O ) 300000
CPIOCICROCICQROORIOCQ L2020 Q20 e LT
COOGQGICCIOO DGO OSD D00 D ODd O CA0 GO 0S
IO CIDIOCEAIODNODOOT O CODIOCAD 090000
CIVCRCINOCRICIRCRIOOD LB L -
GO0 OCOCOOCOOCSO0O0B0 VOV 00D A0 000D
CALC2CVOCROCPIORA0RQ L QeI OR
GOV OV EIDOCD OO DOO OGO L) LR
IO CIOIOCCAIOBODAODO L - - D0 000D
eIV CRCVVCERIOSOOROOR LN LR -
GO0 OCOCLOCOOSO0D OGO LN CA0 000D
eIV C2CROCCROCROCAIOLQ LN LR - - -
[ EER LR PR R TR TR e LR Cadbe e
L - - I - - - - - cQ 0D - RN
CRVCLCLOOCR2OSO0RORQ L] LR AR RN

9009090020900

coveoco0
coocoaaacad

[cpovococoononcon
WEVCAVEIGAIDC

PI0CARICCORDO0QOTODIDRD LR RN TR Y]

]ooovovovvovouoonouoooouoioouoqooqoqoo

209

oov
Qe
a0
oo
208

Q)

I

GO

Cable gland (M16):
For cables with
@ 3.5-10 mm.

NOTE:

«—— Signal cable
for 1/0 modul

LYYV LOLL)

LO000000000N00
RRROVVDTLDDL

T E S Y Wik

n+/-30V

5
N
o
3
>

‘out1

*out2

P20

Fout3
touta

_Temperature inout
=l
T PT100
)

Out 1
Out 2

Alarm 20mA

analog output current 4-20mA load resistor is max. 5000hm
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analog output does not require power supply alarm relays Out1 and Out2

contacts are “fail safe” type:

= open contact in case of alarm or power failure
» closed contact for normal operation

Plug connector definition:

é Electric voltage
Power the system down and protect from reconnecting, before

starting maintenance work.

Slit screws
Stripping length: 7 mm
Tightening torque min.-max.: 0,5-0,6 Nm

Conductor cross sections, which can be used:

Type of electric line

Conductor cross section
min.-max.

Solid

0,2-2,5 mm? (26-13 AWG)

Stranded

0,2-2,5 mm? (26-13 AWG)

Solid with ferrule (with/ or without
plastic)

0,25-2,5 mm?

Insulation minimum requirements
material PVC

thickness >=0.8mm

temperature range -25...460°C

Nominal voltage 300V

Flammability RATINGS FT-1 of CSA C22.2 No. 0.3 and VW-1 ANSI/UL 1581 are considered

acceptable for insulated wire and cable.

The cables must meet the NEC, NFPA 79 and UL 508A standards.

Information for cables, which go through the cable gland M16:
It is recommended to use only electric lines with ferrules.
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5 Operation of the analyzer (HMI)

5.1.Display and keypad
All information required to operate the analyzer is displayed as shown below.

1 | Menu indication bar

“air purging” or
“gas sampling” or

e “measurement”
2 | Function key bar
e F1“sample point”
e F2"“storage”
e F3“extras”
3 |Display area of

Menu

Measurement value...

@ ®
TRir purging 1:36 Q|sp?
* 60.30
o 0.29
e 197
L 38.29

[C%nguaml:lem 0 . 4

[(%l]ﬂ ambient o . 0 2

4 |SD-Card symbol (O sonsiepuin | ionse |_erin: |

Indication green - read- and write access
¢ Indication yellow = only read access (SD-Card write
protected)
5 | Sample point number

WG 100

Description
ESC: abort or return to the menu above

I Prepare Power-Down: Press this key before you disconnect mains.
The analyzer will store changed user settings and other operational
data and will purge the sensors
3 ‘ ’ Arrow keys: context dependent functions, e.g. scroll in between lines,

W A

change values, change view.

OK: confirmation key, select a marked menu point.

Screen shot: press this key in order to store a screen shot of the
current display contents onto the SD card.
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6 Menu key: Will show all available functions in the window that is
a currently in use - also those which have an individual key on the key
pad like the printer and the three function keys.
7-9 Function Keys: Activates the functions seen on the display (2 function

key bar)
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6 Analyzer commissioning manual

After the first start of the analyzer it is necessary to make some settings at the analyzer.
These settings are:

e Check the country and language.

e Check the date and time of the instrument.

e Configuration of the alarm relays.

¢ Configuration of the Modbus.

e Configuration of the external control via relay contacts (I0 module).
e Configuration of the analog outputs at the I/0 module.

e Configuration of the AUX inputs at the I/O module.

e Configuration of the alarm outputs at the I/O module.

e Configuration of the auto calibration.

6.1. Check country and language

Important note:
In case the analyzer shows a language, you don't understand, you may swap the language
to English by pressing the menu key and selecting the function 'Set English language'.

Use the menu Extras - GENERAL SETTINGS.

The analyser will automatically set some country-typical parameters like the language, the
date format, the temperature unit, the daylight-savings time function and the CSV-export
settings.

6.2.Check date and time of the instrument

The analyzer stores automatically measurement values including timestamps. Therefore
the instruments' system clock should be set correctly.

Use the menu Extras - GENERAL SETTINGS — DATE & TIME.

In case the date & time is not correct, press the key F2=modify, change date & time and
then press the key F2=store.

Note:

According to the selected country (see previous chapter) the analyzer automatically
switches the daylight saving time in spring and autumn. This function is active for most
European countries. Whenever the daylight-saving time is currently active, then you'll see a
*'in the time line of the menu, thus 'Time *' instead of Time".
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6.3. Configuration of the alarm relays

On the main PCB there is one “system alarm” relay with “fail safe” NC contact. The
following errors will turn the relay from NC to NO.

1. Main board is offline (internal RS485 bus communication failure)
2. Main board is in the “bootloader” phase

3. Gas leakage inside analyzer cabinet (CH4 > 20% to 50% LEL)

4. Condensate alarm (contacts resistance < 35kQ)

5. Low fan rotation (speed rotation < 900U/min)

6. Sample flow alarm (sample flow < 20 I/h)

7. Gas cooler high alarm (temperature > +10°C)

8. Gas cooler low alarm (temperature < +2°C)

9. Cabinet high temperature (> +55°C)

10. Cabinet low temperature (< +5°C)

Errors 1 to 5 alarm will force a measurement stop (all analog outputs are on hold or at
2mA, depending on configuration).

Errors 5 to 10 will be displayed as warning message only; analog outputs of active
sampling point are live, all others are on hold.

ATTENTION
0 Analyzer system alarm relay is a potential-free contact, which max.

24V-=/V~ and a current of 1A (max.)

@ M, o

Ly
oo DOO H
10 =]
= (\\ 29 ®o@
0 ]
0 -

Connection of the alarm relay: Potential-free

Max. 24V =, 1 A (max.)
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Plug connector definition for the system alarm relay

Slit screws
Stripping length: 7 mm
Tightening torque min.-max.: 0,5-0,6 Nm

Conductor cross sections, which can be used:

Type of electric line

Conductor cross section min.-
max.

Solid

0,2-2,5 mm? (30-12 AWG)

Stranded

0,2-2,5 mm? (30-12 AWG)

Solid with ferrule (with/ or without
plastic)

0,25-2,5 mm?

Information for cables, which go through the cable gland M16:

It is recommended to use only electric lines with ferrules.
Following analyzer errors will produce a system alarm (open contact of System Alarm

relay).
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6.4. Configuration of the Modbus

The Mobdbus connector can be found on the PCB-mainboard (see sketch below).
NOTE: for specification of Modbus (RTU) data transfer over RS485, please observe
appendix.

L

User RS485 (Modbus RTU)

Plug connector definition for the system alarm relay

Slit screws

Stripping length: 7 mm

Tightening torque min.-max.:

0,5-0,6 Nm

Conductor cross sections, which can be used:

Type of electric line

Conductor cross section
min.-max.

Solid

0,2-2,5 mm? (30-12 AWG)

Stranded

0,2-2,5 mm? (30-12 AWG)

Solid with ferrule (with/ or without
plastic)

0,25-2,5 mm?

Information for cables, which go through the cable gland M16:
It is recommended to use only electric lines with ferrules.
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Configuration at the analyzer
Open the path Extras/ GENERAL SETTINGS.

Press F3 “Modbus”.

The Modbus store settings will be open. The user can commission the slave’s settings.
|Genem| settings EU| Modbus slare settings €8
LCD hrightness 60 % Modbus slave settings
Country International
Language English Baud rate 19200
Keyboard beep ON Slave address 238
Request admin-PIN OFF Stop hits 1
Service message OFF Parity even
External control relais Data hits 8
Thresh.cond.alarm [kQ] 80

Request count 4954
[ date & time | ext.cirl. | modbus | I T

|_modbus |

The following settings can be set:
Baud rate.

Slave address.

Stop bits.

Parity.

Data bits.

6.5. Autocalibration: Explanation of the software operation

= Necessary installation work: see chapter 4.54.6 or 4.6, if the analyser has the
option autocalibration individual gas cylinders.

Autocalibration: Single gas cylinder

= Necessary installation work: see chapter 4.5

This software setting is for the autocalibration: single gas-cylinder. The option is standard,
if the autocalibration several gas-cylinders is not installed.

Open the menu “Setup auto-calibration”. It from: Extras/ ADJIUSTMENT MENU/ SETUP- AUTO.-CALIBRATION.
Select menu point “test gas composition” to set the gas composition from the calibration
gas cylinder. With the arrow keys “up/ down” an empty area can be chosen. With the
arrow keys “left/ right” the different gas compositions can be set.
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NOTE

Gas components

In a SWG100BIO analyser the follow gas components can be set:
CO2 (Vol.%)

CH4 (Vol. %)

02 (Vol. %)

With OK the user can set the gas concentrations for the different gas compositions. First
select the gas component, then press OK. A blue screen will show up appeared. With the
arrow keys the gas concentration can be set.
After the gas composition is set, the interval for the calibration can be set, too.

NOTE

EI All gas concentrations are in percent! The factory from percent to ppm is:
1%= 10.000 ppm.
The user has the following options:
Leave the menu: The set gas concentrations are stored, and the auto calibration will
start after the interval is reached.
Start the auto- calibration immediately: Press F2 (start now).
During the auto calibration the stored gas concentrations are compared with the measure
gas concentrations. If the gas concentrations are not differing too much, the measured
values will be shown “green” on the display.
The new gas factors will be stored, after successful calibration.

Autocalibration: Several gas cylinders

= Necessary installation work: see chapter 4.6

This software settings is for autocalibration: several gas cylinders. This option is optional
and allows to install different calibration gas cylinders.

Open the menu “Setup auto-calibration”. It from: Extras/ ADJUSTMENT MENU/ SETUP- AUTO.-CALIBRATION.
Select menu point “test gas composition” to set the gas composition from the calibration
gas cylinder. With the arrow keys “up/ down” an empty area can be chosen. With the
arrow keys “left/ right” the different gas compositions can be set.
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7 Binding to a process control system: 1/0 modules

The 10 module is a necessary module for the signal forwarding, into a
control room.

This module is an interface for signal transmitting, remote operating and
to read signals, from extern transducers.

An 10 module has the following features:

e Transmit 4-20 mA output.
e Trigger alarm outputs.

e Readsone PT1000.

e Reads one thermocouple.

e Reads current inputs signals (for sensors with max. 20 mA output
signals).

e Reads voltage input signals (for sensors with max. 30 V output
signals).

e External control of the analyzer.

7.1.  Position of the IO module inside the analyzer
At the basic SWG100, one IO module is integrated. Optionally, an analyzer
can be equipped with further IO modules (max. 10).

The 10 module(s) are installed on the hat-rail (position: see sketch below).
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Page 47 of 158



USER MANUAL SWG100

7.2.  Pinassignment

The follow pin assignment-plan shows where the different pins for the
interfaces can be found and which pins has a double occupancy.

-¥DY
-€04d
()

IV
€IV
-av
LY

Power supply for GND
AO 1 transducer i Vi
PT1000
PT1000
AO2
Thermocouple | | @ TH+
AO3 o ™
=
AO4 =
AL1
AL2

T
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max. max. Internal Double
Description | Abbrevation Pin external Load (for | load (in occuDanc
Voltage outputs) | inputs) pancy
max.
AO1 AO1+ -- 500R -- No
max.
< AO1- - 500R - No
£ max.
Q AO2+ - R - N
N AO2 (0) 500 o
< max.
‘é_ AO2- - 500R - No
5 max.
Q AO3+ - 500R - No
& AO3
2 max.
& AO3- - 500R - No
max.
AO4 AO4+ -- 500R -- No
max.
AO4- - 500R - No
2 AL1+ 24 VDC -- -- No
ALl
é 2 ALl- | 24VDC - - No
= 3 AL2 AL2+ 24 VDC - - No
< AL2- 24 VDC -- -- No
V12+ -- -- -- No
PWROUT
< GND - - - No
All+ -- - 50R N
) ALL °
phy All- - - 50R RC1-
= Al2+ = - 50R No
£ AL2 Al2- - - 50R RC2-
8o Al3+ - - R N
3 AL3 3 50 o
© Al3- - - 50R RC3-
< Ald+ -- -- 50R No
AlL4
Al4- - - 50R RC4-
RC1+ -- -- -- No
RC1
S RC1- - - - AL1-
= RC2+ - -- - No
S RC2
] ¢ RC2- - - - AL2-
(V]
2 RC3+ - - - N
g RC3 c3 o
£ RC3- - - - AL3-
o« RC4+ - - - No
RC4
RC4- - - - AL4-
3 AVL1+ - - - JMP1_out
o =
] AVL1
F- AVL1- - - - JMP2_out
©
c 5 AVL2+ -- -- -- JMP3_out
< AVL2 =
5 AVL2- - - - IMP4_out
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7.3.  Analog outputs 4-20 mA

Hardware-side

Every IO module has four 4...20 mA outputs. The outputs are marked at
with the green labels.

onnonnnononnonn
ROV DRDD

e
I

0000000000

DRV DDQ

I T

Reference:

1 | Analog output 1 plus
3 | Analog output 2 plus
5 | Analog output 3 plus
7 | Analog output 4 plus

Analog output 1 minus
Analog output 2 minus
Analog output 3 minus
Analog output 4 minus

0| A~(N

Information for connection:

Conductor cross section: 0,2...2,5 mm?
Max. Load (for output): 500 Ohm
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Software-settings

e Open the menu: ExTRAS/ANALOG OUTPUT CONFIGURATION (1).

e The overview screen appears. This menu shows, how much
analog-outputs are available and how the analog outputs are
occupied.

e At the overview screen all analog-outputs are listed. The
amount of the analog-outputs is dependent from the amount
of the installed 10-modules. Every IO module has 4 analog-
outputs. If two IO modules are installed, the entire amount of
analog-outputs is eight. At the list, the user finds the
information which analog signal is carry out at which analog-
output channel. The follow list-notation can be found
(example):

1/0 1/3 SP1/CH4

— I LT

Reference:

1.

2.

The number of the IO module. T means, first IO module.
The value of the analog-output. 3 means, the third analog-output.

The sample point, from where the signal comes. SP1 means, the first
sample point.

The signal-name. CH4 means, that this analog-output transfers CH4
signal.

This example means: At the third channel of the first IO module, the CH4
signal from the first sample point will be transferred.

At the sketch below, the menu-screen and the analog-outputs at the first,
of two |10 modules are shown.
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Analog output configuration l:l\ annonoonn
slulelulslnlolels)
/011 SP1/ CH4 P e

/0 1/2 SP1/ 02
/0 1/3 SP1/H2S [ a0 |
/0 1/4 SP1/C02 w0 |
/0 2/1 SP2/ CH4
/0 2/2 SP2/ 02
/0 2/3 SP2/ H2S
/0 2/4 SP2 /(02

details | aute-config test

e List ofthe installed analog output ports (1): At this list the

operator can select, which analog-output should be configured.
To select an analog-output, move the up/down arrow keys.

e Details (2): Here the operator can open the configuration screen
for the selected output port. To open the details-menu, push F1 or

OK.

e Auto configuration (3): If the operator pushes this key (F2) the
output pins would be configured by default values.

e Test (4): The test-menu is for testing the analog outputs. To open

the test-menu, push F3 or OK.

The navigation inside the menu taken place with the up/down arrow
keys. With the OK key, the analog-output can be edited:

Analog output configuration g

I/0 1/1 SP1/ CH4
I/0 1/2 SP1/02
I/0 1/3 SP1/H2S
I/0 1/4 SP1/ (02
I/0 2/1 SP2/ CH4
I/0 2/2 SP2/02
I/0 2/3 SP2/H2S
I/0 2/4 SP2/ (02

y N
m
. 4

Analog output details g
1/0 module 1
Analog output ]
Sumple point 1
Meas. item CH4
Meas. unit [%]
Minimum (4mA) 0.00
Moximum (20mA)  100.00

_return _Joverwrite on|__test |

The settings for an analog-output can be change in the “Analog output

details” menu. See the screenshot below.
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Analog output details o

[/0 module 1 .—I

Analog output 1 n
Sumple point [ o——

Meas. item CH4 ._I_H
Meas. unit [%] | &——

Minimum (4mA) 0.00 n
Maximum (20m&)  100.00| ®

n

)

!
o] [ [e]

Reference:

1

Section (1): Shows the operator, which analog-output will be changed.

2 | Sample point (2): The operator can select the sample point. This means,
that the analog-output signal from the choose sample point will be
transmitted to the process control system.

3 | Meas. Item (3): At this point the operator selects the measurement item,
which should be transmitted. At the chart below, the typical measurements
items are listed. Basically, all measurement-channels, which can be
measured, can be selected at this point.

4 | Meas. Unit (4): This point shows, which unit the transmit signal have. This
point cannot be changed.

5 | Minimum (4mA) (5): Here the operator entering the equivalent
measurement value, for a current of 4 mA.

Maximum (20mA) (5): Here the operator entering the equivalent
measurement value, for a current of 20 mA. The 10 module will create the
linear relation.

6 | Return (6): Leave the menu. Alternate push F1.

/7 | Overwrite on (7): A function to simulate values. If the overwrite function
is activated, the set value will be transferred to the DCS.

8 | Test (8): Further to a test-menu. Alternate push F3.
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1. Example: 4-20 mA signal outputs to control room

Starting position:

A plan wants to read the measurement values from the CO2 channel to

their DCS'. The SWG100 has only one 10 module and three sample points.
All outputs are free. The CO2 values from the second sample point should
be logged in the control room.

Follow steps must be done to do this:

e Wiring the analog-output 1 with the DCS: Wiring the analog-
output (AO1+/AO1-) with the DCS. For this, use a wiring with a
conductor cross section between 0,2...2,5 mm?.

¢ In the next step output 1 must be configured at the SWG100. To
do this, open the menu: EXTRAS/ CONFIGURATE ANALOG OUTPUTS.
The following menu overview will be appeared (see screenshot
below). To configure the 101, select the first record (channel I/O

1/1 SP1/ CH4) in the list and open it.

Extras menu o

General settings
Measurement configuration
Measurement cycle config.
Alarm output configuration
AUX input configuration
Adjusrment menu

Default settings

Contents SD card

. W
I I B

Select AnaLoc
outrut and OK

Analog output configuration 5]

I/0 1/1 SP1/ CH4
I/0 1/2 SP1/02
I/0 1/3 SP1/H2S
I/0 1/4 SP1/ (02
I/0 2/1 SP2/ CH4
I/0 2/2 SP2/02
I/0 2/3 SP2/H2S
I/0 2/4 SP2/ (02

e The follow screen appears. To configurate the channel 1, the
red marked positions must be changed:

Analog output details g
1/0 module 1
Analog outpur 1
Sample point 1
Meas. item CH4
Meas. unit [%o]
Minimum (4mA) 0.00
Maximum (20mA)  100.00
et overwiite onl test |

! DCS=Distributed Control System

Set points
here with

Analog output details a
[/0 module 1
Analog output ]
Sample point 2
Meas. item (02
Meas. unit [%]
Minimum {4mA 0.00
Maximum {20mA 100.00
[ _return_[overwiite on|  fesi |
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arrow keys
and OK
e Inthe last step the menu must be closed. Confirm the store
message. The 4-20 mA output is now configuring.
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1.4.

Alarm outputs

Hardware side:

Every IO module has two alarm outputs. The position of the alarm-
outputs are marked with the red labels.

S/

LRV DVDDD

Reference:
1 | 1 Alarm Relay +
2 | 1 Alarm Relay -
3 | 2 Alarm Relay +
4 | 2 Alarm Relay -

Information for connection:

Conductor cross section:
Relays-type:
Voltage supply:

oonoonoononi

NO0N0NNnNononnao
AN NN NN,

R e
I

wlalalalalalalulalel)

AT T

0,2...2,5 mm?
Normally open
max. 24 VDC
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Software-side

e Open the menu: ExTRAS/ANALOG OUTPUT CONFIGURATION (1).

e The overview screen appears. This menu shows, how much alarm-
outputs are available and how the alarm outputs are occupied.

At the overview screen all alarm-outputs are listed. The amount of
the alarm-outputs is dependent from the amount of the installed
IO-modules. Every IO module has 2 alarm-outputs. If two IO
modules are installed, the entire amount of alarm-outputs is four.
At the list, the user finds the information which alarm signal is
carry out at which alarm-output channel. The follow list-notation
can be found (example):

1/0J/¢ SB1/CHA

Reference:

1. The number of the IO module. 1 means, first |O module.
2. The value of the alarm-output. 2 means, the second alarm-output.

3. The sample point, from where the signal come. SP1 means, the first
sample point.

4. The signal-name. CH4 means, that this alarm-output monitors the
CH4 channel.

This example means: At the second channel of the first IO module, the
CH4 signal from the first sample point will be transferred.
At the sketch below, the menu-screen and the analog-outputs at the first,

of two 10 modules are shown.
Alarm output configuration a

I/0 1/1 SP1/ CH4 1
/0 1/2 SP1/02
I/0 2/1 SP2/ CH4
I/0 2/2 SP2/ 02
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o List of the installed alarmoutput ports (1): At this list the operator

can select, which alarm output should be configured.

e Details (2): Here the operator can open the configuration screen
for the selected alarm output. To open the details-menu, push F1

or OK.

e Auto configuration (3): If the operator pushes this key (F2) the

output pins would be configured by default values.

o Test (4): The test-menu is for testing the alarm outputs. To open
the test-menu, push F3 or OK.

Alarm output configuration g

10 1/1 SP1/ CH4
I/0 1/2 SP1/02
I/0 2/1 SP2/ CH4
I/0 2/2 SP2/02

< O

Alarm output details g
1/0 module 1
Alorm output 1
Sumple point 1
Meas. item 02
Meas. unit [%0]
Threshold 50.00
Alarm if value is above
[ etom || |

The settings for an alarm-output can be changed in the “Alarm output
details” menu. See the screenshot below.

Alarm output details

I/0 module
Alorm output

Sample point
Meuas. item
Meas. unit

Threshold
Alarm if value is

3
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Reference:

1 | Section (1): Shows the operator, which alarm-output will be change.

2 | Sample point (2): The operator can select the sample point. This
means, that the alarm-output signal from the choose sample point
will be transmitted to the process control system.

3 | Meas. Iltem (3): At this point the operator selects the measurement
item, which should be monitored. At the chart below, the typical
measurements items are counted. Basically, all measurement-
channels, which can be measured, can be selected at this point.

4 | Meas. Unit (4): This point shows, which unit the transmit signal have.
This point cannot be changed.

5 | Threshold (5): Here the threshold will be determined.

6 | Alarm of value is (6): The operator can determine, if the alarm will be
triggered above the determine threshold, or below the threshold.

7 | Return (7): Leave the menu. Alternate push F1.

Example: Alarm output to control room

Starting position:

A warning light should be installed inside the plan. It should be power up,
if the H2S concentration is over 550 ppm in the sample point 2. The
SWG100 has one 10 module. Both alarm outputs are not connected.
Follow steps must be done:

Power supply:
24?%{
10 00000

Both alarm outputs are equipped with a potential-free relay. The
maximal voltage of the power supply is 24 VDC. So, the operator
must provide a 24 VDC power supply and a warning light, which
works with 24 VDC.

+

200020009

/
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Beeper

Relays: Normally open

Electric consumer: max. 1
e Connect the parts with the relay inside the IO module.

e Inthe next step the alarm 1 must be configured at the SWG100. To
do this, open the menu: EXTRAS/ ALARM OUTPUT CONFIGURATION. The
following menu overview will be appeared (see screenshot below).
To configure the alarm 1, select the first record (channel I/0 1/1
SP1/ CH4) in the list and open it.

Extras menu a »| Alarm output configuration 5]
General settings /0 1/1 SP1/ CH4
Measurement configurafion /0 1/2 SP1/02
Measurement cycle config. /0 2/1 SP2/ CH4
Analog output configuration If/0 2/2 SP2/ 02
Alarm output configuration
AUX input configuration
Adjustment menu
Default settings
Contents SD card
e ..
I N

e The follow screen appears. To configurate the channel 1, the red
marked positions must be changed:
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7.5.
Hardware-side:

Analog inputs (4-20 mA)

Alarm output details a

I/0 module ]

Alarm output ]

Sample point ]

Meas. item CH4

Meus. unit [%]

Threshold 50.00

Alarm if value is helow ol
W

Alarm output details 5
[/0 module 1
Alarm output 1
Sample point 2
Meas. item H2S
Meas. unit [ppm]
Threshold 550
Alarm if value is above

The analog inputs are on the top of the IO module. They are marked with
a blue label. Through the help of the analog inputs, the IO module can
read all common 4-20 mA transducer in the analyzer directly. The IO

module has a separate 12 V power source, for the supply of the

transducer. At the sketch below, the inputs and the power supply, for the

transducer are marked.

2-wire transducer:

nonnonnonnnni

ROV DP

ROV VVRR2Q

0000000000070

Load: 50 Ohm I:I

AN

T

Transducer

12VDC

®

IR

T T

4-wire transducer

ROOPDD
oo 00

sSwaG100

R
: fhge 610f 158

Power supply for transducer
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oonoononnnnn

LRV DVVLD

T
00000000007 I] ; )
ROV DDD ransducer
m@@ig

/ N\,

Load: 50 Ohm
[S) =!
0 =
O, 1S
v i g g Power supply for transducer

oo

SWG100
Field

T T

Software-side

Open the menu: Extras/Aux INPUT CONFIGURATION (1).

The overview screen appears. At the overview-screen, the installed
AUX-inputs are listed. Every IO module has four AUX-inputs. At the
default settings all AUX-inputs are deactivated (OFF at the
overview-screen).

To activate an AUX-input, push F1 (=details). The different 10-
inputs can be selected with the up/down arrow keys.

After one AUX-input is selected, the measurement item must be
activated. To do this, turn the measurement item from OFF to
definable.

The measurement item “definable” is an individually
measurement configuration, where the user can configure by
himself.

The measurement item “definable” is an individual configuration channel.
The menu “AUX input details” contains some pre-configurated settings,
like for temperature, or pressure sensors.
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|MIX input configuration EI| AUY input details g
1/0 module 1

110 142 OFF AUX input 1

1/0 1/3 OFF

110 144 OFF Meas. item OFF

AUX input detuils a
[/0 module 1
AUX input 1
Meas. item definable
[tem nome Aux-1-1
Meas. unit

Sample point all
Minimum (4mA) 0.0000
Maximum (20mA)  1.0000

The structure of the menu “AUX input details”, for the channel “definable”

is given at the screenshot below.

AUY input details a
[/0 module 14 |
AUX input 1

Meas. item definable
[tem name Aux-1-1
Meuos. unit
Sample point I+—|
Minimum (4mA) 0.0000
Moximum (20mA)  1.000

Reference:

1 Show the operator, which analog-input will be changed.

2 The operator can select the sample point. This means, that the analog-
output signal from the choose sample point will be transmitted to the

process control system.

3 At this point the operator selects the measurement item, which should
be transmitted. At the chart below, the typical measurements items are
counted. Basically, all measurement-channels, which can be measured,

can be selected at this point.

4 The dimension of the measurement item (example: %,ppm...)

5 This point shows, which unit the transmit signal have. This point cannot

be changed.
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6 Here the operator entering the equivalent measurement value, for a
current of 4 mA.

6 Here the operator entering the equivalent measurement value, for a
current of 20 mA. The 10 module will create the linear relation.

7  Leave the menu. Alternate push F2.

Example: Read 4-20 mA signal from an external temperature sensor

An operator wants to read an external temperature sensor signal inside a
SWG100. The temperature sensor gives a 4-20 mA signal out and needs a
7-30 VDC power source. It will use a two-wire transducer. The

LT T

temperature range is between -5...150°C. U
: T
000000000000
QD222 P
/ | !_[_\
Load: 50 Ohm

= ) )= :
E g o g i ;Powersupplyfor transducer
de g() O] =!
o ® ~N (] =i
d 6 = (O] =
d® =
= N
= K
q
d® :

S

53

HCY)
A

After the sensor is connected to the IO-module correctly, the
sensor must be configured at the SWG100.
e Open the menu: AUX-input configuration. This menu can
be found at the path: Extras/AUX-input.

Page 64 of 158



USER MANUAL SWG100

Extras menu Q@ [AUXinput configuration g

General settings

Measurement configuration 170 1/2 OFF
Measurement cyde config. I/0 1/3 OFF
Analog output configuration 170 1/4 OFF

Alarm output configuration
AUX inpur configuration
Adjustment menu

Defuult settings

Contents SD card

I —— T T
e First the operator sees an overview, which shows with
kinds of sensors are mounted at the I0-module. In this
example, there is no transducer mounted at the SWG100.

e To configure a new sensor, push F1.
e The follow screen appears. Here, the sensor can get an
individual name.

At the toolbar, the operator can select the options:

0 Details (F1): Here the select analog-inputs can be
configured. If F1 is pressed the follow screen appears.

|Al|}( input configuration EI| AUX input details 5]
1/0 module 1

170 142 OFF| |AUX input 1

/0 1/3 OFF

/0 1/4 IS Meas. item OFF

[ details | Jouto-confi N | Oh | |

This screen means, that no transducer is configurated. Meas. Item
is OFF (default). With the ON key (F2) or the arrow right/ left key,
the operator can skip inside the menu.

o0 Ifthe AUX inputis activated, the follow screen appears. At
this screen the operator can define the incoming signal.

= Meas. Item: This is the skip menu-point. Push
the right/ left arrow key, to activate another
define AUX-input.

* [tem name: Here the operator can enter a
name for the AUX-input. To enter a name,
press the OK key. An alphabet will appear,
where the operator can enter a name.
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7.6.  Configuration of the external control (Option: IO module)
This feature requires an I/0 module (optional) and the function must be
activated.

This feature can be used for the external control of the analyzer. With the
help of the external control follow operations can be done:

e Externally controlled sampling point selection,
e Stand-by.

The commands will be given by a 4-bit binary number, which will be built
through four external signals. The pins for the signal are shown in the
sketch below. It exists two different types to set the four pins:

Potential free relay contacts.
4-20 mA signal inputs.
Through one 4..20mA input.
Through Modbus (RTU).

The settings-menu can be found at the path: Extras/GeNEeRAL SETTINGS-> EXTERNAL
CONTROL.

The user can set three different types for the external control. The types
can be found at the sketch below.

General settings o
LCD brightness 60 %
Country International
Language English

Keyboard heep ON
Request admin-PIN OFF Exrernul control 4 x mA
SSiuelisisgs ok [External control 1 x mA

External control OFF

Thresh.cond.alarm [kQ] 80 [External control Modbus

Gas cooler 5°C ‘ ’
[dote &time| | modbus |
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Connection of the external control via relay contact

This feature can be used for externally controlled sampling point

selection, zeroing and stand-by, using external potential free relay
contacts, see also diagram in $4.4
The relay contacts build a 4-bit binary number: RC4 - RC3 - RC2 - RC1

open=0, closed=1.
Let us tell this number 'status number'.

Status of external signal source Status Description
number

RC4 RC3 RC2 RC1 - -
0 0 0 0 0 Automatic sampling point switching
0 0 0 1 1 Analyzer is sampling the point SP1 (*1, *2)
0 0 1 0 2 Analyzer is sampling the point SP2 (*1, *2)
0 0 1 1 3 Analyzer is sampling the point SP3 (*1, *2)
0 1 0 0 4 Analyzer is sampling the point SP4 (*1, *2)
0 1 0 1 5 Analyzer is sampling the point SP5 (*1, *2)
0 1 1 0 6 Analyzer is sampling the point SP6 (*1, *2)
0 1 1 1 7 Analyzer is sampling the point SP7 (*1, *2)
1 0 0 0 8 Analyzer is sampling the point SP8 (*1, *2)
1 0 0 1 9 Analyzer is sampling the point SP9 (*1, *2)
1 0 1 0 10 Analyzer is sampling the point SP10 (*1, *2)
1 0 1 1 11 Analyzer is “stand-by” (*3)
1 1 0 0 12 Purge phase with protected H2S sensor
1 1 0 1 13 Auto Calibration
1 1 1 0 14 Remote reset of all system alarms
1 1 1 1 15 Analyzer is “stand-by” (*3)
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Connection of the external control via 4-20 mA input signals

General settings

«a

Country
Languange

Gus cooler

Liate & time |_extctl._| _modbus |

LCD brightness

Keyboard beep
Request admin-PIN
Service message
External control
Thresh.cond.alarm [k 80

60 %
International
English

ON
OFF
OFF

4 % mA

"

5°C

/

The signal inputs built a 4-bit binary number: 14 -13 -12 -11: 0-11
mA=open=0; 11/12-20 mA=closed=1.

Status of
external signal | Status number Description
source
14|13 (12| 1IN - -
o(0|0| O 0 Automatic sampling point switching
o(0|O 1 1 Analyzer is sampling the point SP1 (*1, *2)
0|01 0 2 Analyzer is sampling the point SP2 (*1, *2)
0|01 1 3 Analyzer is sampling the point SP3 (*1, *2)
o(1/0| O 4 Analyzer is sampling the point SP4 (*1, *2)
0o(1|0 1 5 Analyzer is sampling the point SP5 (*1, *2)
011 0 6 Analyzer is sampling the point SP6 (*1, *2)
011 1 7 Analyzer is sampling the point SP7 (*1, *2)
1/01|0 0 8 Analyzer is sampling the point SP8 (*1, *2)
1/01|0 1 9 Analyzer is sampling the point SP9 (*1, *2)
1[0 1 0 10 Analyzer is sampling the point SP10 (*1, *2)
1[0 1 1 11 Analyzer is “stand-by” (*3)
1/1/0| 0 12 Purge phase with protected H2S sensor
1/1(0 1 13 Auto Calibration
1011 0 14 Remote reset of all system alarms
10111 1 15 Analyzer is “stand-by” (*3)
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Connection of the external control via one 4-20 mA input signal

The user has the opportunity to control the analyzer with only the first 4-
20mA input (see sketch below). The different commands will be given by
the changing of the current signal. The offset-signal is 4 mA. Every T mA
step describes a condition of for the external control. Overall, the analyzer
can take 16 different statuses. The first status is by 5 mA (4 mA+1 mA) the
second is by 6 mA (4 mA + 2 mA) and so on until the 20-mA signal is

reached.
General settings g
LCD brightness 60 %
Country International
Language English
Keyboard beep ON
Request admin-PIN OFF
Service message OFF
External control 1xmA
Thresh.cond.alarm [k] 80
Guas cooler 5°C
Ldate &time | _est.ctil. | _modbus |

N

The connection of the one 4-20 mA signal is a two-wire connection.

Status of
external signal Status Description
source | [mA] number
4 0 Automatic sampling point switching
5 1 Analyzer is sampling the point SP1 (*1, *2)
6 2 Analyzer is sampling the point SP2 (*1, *2)
7 3 Analyzer is sampling the point SP3 (*1, *2)
8 4 Analyzer is sampling the point SP4 (*1, *2)
9 5 Analyzer is sampling the point SP5 (*1, *2)
10 6 Analyzer is sampling the point SP6 (*1, *2)
11 7 Analyzer is sampling the point SP7 (*1, *2)
12 8 Analyzer is sampling the point SP8 (*1, *2)
13 9 Auto Calibration
14 10 Analyzer is sampling the point SP10 (*1, *2)
15 11 Analyzer is “stand-by” (*3)
16 12 Purge phase with protected H2S sensor
17 13 Auto Calibration
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Status of
. Status A
external signal Description
number
source | [mA]
18 14 Remote reset of all system alarms
19 15 Analyzer is “stand-by” (*3)
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Connection of the external control via Modbus

A further option is, to control the external control via Modbus. To do this,
follow steps must be done:

Connect the RS485 to Modbus converter to the Modbus connector
found at the main pcb. A description can be found in the chapter 7.4.

Set the external control: Open the menu point “General settings”:
ExTRAS/GENERAL SETTINGS. Select the menu-point “EXTERNAL CONTROL” > MoODBUS.

The master writes a value on the address 6000, the value is the same
than with external control via digital or analog inputs:

Status

number Description

values
0 Automatic sampling point switching
1 Analyzer is sampling the point SP1 (*1, *2)
2 Analyzer is sampling the point SP2 (*1, *2)
3 Analyzer is sampling the point SP3 (*1, *2)
4 Analyzer is sampling the point SP4 (*1, *2)
5 Analyzer is sampling the point SP5 (*1, *2)
6 Analyzer is sampling the point SP6 (*1, *2)
7 Analyzer is sampling the point SP7 (*1, *2)
8 Analyzer is sampling the point SP8 (*1, *2)
9 Analyzer is sampling the point SP9 (*1, *2)
10 Analyzer is sampling the point SP10 (*1, *2)
11 Analyzer is “stand-by” (*3)
12 Purge phase with protected H2S sensor
13 Auto Calibration
14 Remote reset of all system alarms
15 Analyzer is “stand-by” (*3)

Configuration at the analyzer

Open the path: Extras/GENERAL SETTINGS.

Switch the menu-point “External control” from “OFF” to “Relais”/"4x
mA” or “1 xmA” (dependent from the connected signal input.).
When the external control is activated an arrow symbol will appear at
the title line.

If a valid input state (>0) is present, an arrow in the title line will
appear. The analyzer is now slave and will perform the measurement
until it gets another command from the master unit. Some external
control settings can be configured. This can be found at the path:
ExTrA/GENERAL SETTINGS then F2= ext.crtl.

The user has the opportunity to set the zeroing time,
suction/response time and stand-by purge time.
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Case 1: Stand-by

The Stand-by modus will be activated if the input state is higher than the
number of sample points (example: 4 sample points and input state 5...15).
The Stand-by modus has the following pass:

- Purging with zero gas (for the configured duration)

- Standby until the input state is below or equal the number of sample
points (e.g. 4 sample points and input state 1.4)

Case 2: External control of a sample point
-Zeroing: First the zeroing will be done. The duration of the zeropoint can
be set at the menu ext. crtl. (see point “configurated at the analyzer” in the
same chapter).

-Gas sampling: The gas sampling is for purging the entire system and give
the analyzer enough time for response. (Response time). To set the suction/
response time, see point “configurated at the analyzer” in the same
chapter.

-Measurement: The measurement will be started after the response/ suction
time is finished. It will be only abort if the user changes the status of the
external signal sources. The chart below shows the possible statues, which
can be set at the analyzer:

(*1): Whenever the selected sample point will be changed, then the analyzer
will start a zeroing before measuring the new sample point.

(*2): Not only status numbers 4 to 15, but all status numbers larger than the
number of installed sample points will start the “stand-by” (example: when
you have 4 sample points, then status numbers 5 to 15 will trigger “stand-
by”).

(*3): When the status number changes to a “stand-by” number, then the
analyzer will purge the sensors, then it will close all solenoid valves and
switch off the gas pump. When the status number changes back to a value
less or equal to the number of installed sample points, then a “set to zero”
cycle will start and afterwards the selected sample point will be measured.
Note: The “stand-by” status can easily be used to initiate just a zeroing
without any “stand-by” and without changing the sample point.

Example : - status number=1 (for any time period, recommended max. 1
hour)

- status number=15 (for a few seconds, recommended min. 10
seconds)

- status number=1 (for any time period, recommended max. 1
hour)
After installation and power-up of the analyzer few steps should be
processed in order to operate the instrument properly.
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7.7. Analyser states

The I0 module, of the analyser, can read out the status of the analyser. To set
this feature, open the path: Extras / ANALOG ouTPUT DETAILS (S€€ pictures below).

Extras meny

q Analog output configuration

General settings
Meusurement configuration
Measurement cycle config.

Alarm output configuration
AUX input configuration
Buck purge configuration
Adjustment menu

Default settings

Q| Analog sutput details B ‘Armlug ouipui configuration U‘

1f0 142 SP1/C02
1f0 143 SP1/CO

Analog output configuration [HIRFZEESANA)

1/0 module
Analog output

Sample point live value
Meas. item  Analyser state
Meas. unit

Minimum (4mA) 0
Maximum (20mA) 16

T W
L lestalon | [ detoils Jaoto-corfig L _test | et Jwverwviiteon] _test |

1/0 1/1 live / Analyser state

1/0 1/2 SP1/(02
10 1/3 SP1/CO
1/0 1/4 SP1/NO

Each 1 mA steps represent a function. The chart below shows the different

states:
# mA-Signal
0 4,0 mA
1 5,0 mA
2 6,0 mA
3 7,0 mA
4 8,0 mA
5 9,0 mA
6 10,0 mA
7 11,0 mA
8 12,0 mA
9 13,0mA
10 14,0 mA
11 15,0 mA
12 16,0 mA
13 17,0 mA
14 18,0 mA
15 19,0 mA
16 20,0 mA

Function

Power-On / self test

Measuring sample point 1
Measuring sample point 2
Measuring sample point 3
Measuring sample point 4
Measuring sample point 5
Measuring sample point 6
Measuring sample point 7
Measuring sample point 8
Measuring sample point 9

Measuring sample point 10

Zeroing

Gas sampling (from any sample point)
System Alarm (measurement halted)

Manual calibration in progress

Automatic calibration in progress

Stand-By
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7.8.Cycle configuration

Path and default setting
EXTRA/ MEASUREMENT CYCLE CONFIG.

When the menu “MEeASUREMENT CYCLE CONFIG.” is selected the user definable setting for the
measurement cycle will appear (see screenshot below).

[ Measurement cycle config. - 20:00 @]

Leroing 5:00
Measurement SP1 5:00
Mensurement SP2 5:00
Measurement SP3 5:00

Screenshot shows default setting, when the
,MEASUREMENT cYcLE conFiG.” will be started the first
time.

L Jouto-cantig |_inen |

General information

The menu point “CYCLE CONFIGURATION” allows the user to configure an individual
measurement cycle. Every installed sample point can be configured. For the configuration
the user has the following phases, which can be selected:

e Zeroing.
e Purging.
e Stand-by.

e Measurement SPx (SPx stands for Sample point 1, 2...).

The configuration is performed with the three function keys F1, F2 and F3.
o FI1: Delete a phase.

o F2: Make an Auto-config.
o F3: Insert a new phase.
e OK: View/change phase details

o Left/right. Change the phase type.

Auto configuration

With F2 the “Auto-config.” can be selected. The user can select one of two default cycle
configurations.
e One zeroing/ cycle.

e One zeroing / sample point.

The first program is for applications where the different measurement points have almost
the same gas concentrations. The zeroing is not necessary at every change of the
measurement SPX.
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The second program is for applications where the different measurement points have
different gas concentrations. A zeroing is recommended after every measurement point

change.
The screenshots below show the “One zeroing / cycle” and “One zeroing / sample point” in

comparison.

|Meusulemenl cycle config. - 30:00 @

| Measurement cycle config. - 20:05 @

* Zeroing 5:05 Leroing 5:00
Measurement SP1 5:00 Measurement SP1 5:00
Measurement SP2 5:00 Teroing 5:00
Measurement SP3 5:00 Measurement SP2 5:00

Zeroing 5:00

Measurement SP3 5:00

IS T i) T e T auto-configurations, which can be selected.

Depending on the analyser type, the first or the first and second phase cannot be deleted,
deactivated or moved to another position.

Delete a phase

With F1 a phase can be deleted. To do this, select the phase, which should be deleted and
press F1.

Measurement cycle config. - 2505 |Mnnsnmmem cycle config. - 20:05 @

Zeroi 5.05 e - Screenshot shows how a
- : m— ==l phase can be deleted. In

Measurement SP1 5:00 Measurement SP1 5:00 hi le the | h
Measurement SP2 5:00 Meosurement SP2 5:00 this example the last phase

Measurement SP3 5:00 Measurement SP3 5:00 “Measurement SP3" is
Measurement SP3 5:00 deleted.

m L Jouto-contig |_insert |

Insert a phase
With F3 a new phase is inserted in the measurement cycle. With the right/left arrow keys

the different phase types can be selected.

In the title-bar the entire cycle time is shown. It is called “Measurement cycle config.”
With OK the “Cycle phase details” can be shown and changed.

|Meusulemem cycle config. - 20:05 @ ] cycle config. - 2505 @
* Ieroing 5:05 Zeroing 5:05
Measurement SP1 5:00 Measurement SP1 5:00
Measurement SP2 5:00 Measurement SP2 5:00
Mensurement SP3 5:00 Measurement SP3 5:00
Leroing
Purging
| lovto-config | insert | + -
‘ Stand-by
| Measurement SP
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Configuration of the phase details

In this chapter the different cycle phase details will be explained.

Zeroing (Cycle phase details): In the cycle phase detail “zerong” the zeroing time can be

configured.

[ cycle config. - 11500 2

Zeroing 25:00
Measurement SP2 15:00

chlu;m_.‘ 150’3’]

Stand-by 10:00

Cycle phase details g
Zeroing

The phaose is activated.

Phase duration 5:05
| -Sminuies | [+ 5 minues |

ZEROING
Measuring site valvm

Valves closed

Zeroing valve

Valve open

Duration

2minto1h

Recommendation

5min., in general not to be changed by user as
depending only on analyzer internal setup

Measurement SPX (Cycle phase details): In the cycle phase details of “Sample point X" the

measurement time and the suction delay can be configured. Each sample point can be
configured individually. In the cycle phase details the following times can be set:

eycle config. - 1:15:00 @

Zeroing 25:00
Measurement SP2 15:00
Zeroing 15:00

| —r

m

Cycle phase details g

Measurement SP1
The phase is activated.

Phase duration 5:00
Suction/response time  4:30
Pure meas. time 0:30

H2S-low sensor  protected

MEASUREMENT SPx

Measuring site valves

Valve of selected site is open, others closed

Zeroing valve

Valve closed

Duration

Phase duration: 2 min.to 24 h
Suction/response time: 30 sec. to 1h
Pure measurement: calculated
H2S-low: Activated/protect (Optional)

Stand-by (cycle phase details): In the cycle phase details “Stand-by” the sleep mode time

can be configured. In the cycle phase details the following times can be set:

cycle config. - 1:15:00 @
Zeroing 25:00
Measurement SP2 15:00
Zeroing 15:00

Measurement SP1 10:00

Cycle phase details 2
Stand-by

The phase is activated.

Phase duration 2:00
Purging time 0:30
Quiet fime 1:30

Page 76 of 158



USER MANUAL SWG100

e Phase duration: Entire Stand-by time (Purging time + Quiet time = Phase time).

e Purging time: The time, to purge the analyser with ambient air, through the zero gas

inlet.

e Quiet time: The time, where the analyser is in the pure stand-by mode.

STAND-BY

Measuring site valves

Valves closed

Zeroing valve

Valve closed

Duration

Phase duration: 2 min to 24h
Purging time: 30 sec.to 1h
Quiet time: calculated

Purging (cycle phase details): The purging is a separate configuration point to purge the

analyser with ambient air through the zero gas inlet. It can be helpful, if the analyser must

switch between a sample point with dlfferent sample gas concentrations.

Measurement cycle config. - 36:00 @

Zeroing 10:00
Mensurement SP2 5:00
[m
rifrersorenrent-SP3——"5+607
Stand-by 10:00
Purging 3:00

Cycle phase details

Purging

m

The phase is activated.
Phase duration 3:00

PURGING

Measuring site valves

Valves closed

Zeroing valve

Valve open

Duration

30sec.to1h
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Activated/deactivated a phase

The user has the opportunity to deactivate a phase in the measurement configuration
cycle. This could be necessary for example if a sample point is temporarily not in use. The
activation and deactivation of a phase can be done in the cycle phase details of the

concerning phase.

Example for the deactivation of a phase

In this example the “Measurement SP2” will be deactivated. The deactivated phase is grey

out.

‘ H cycle config. - 30:00 EI‘

Zeroing 5:00
Measurement SP1 5:00

Zeroing 5:00
Measurement SP2 5:00
Zeroing 5:00

Measurement SP3 5:00

T T m

Cycle phase details g

Measurement SP2

Cycle phase details 2

The phaose is activated.

Phase duration 5:00
Suction/response fime  4:30
Pure meas. time 0:30

H2S-low sensor  protected

m

Measurement SP2

Measurement cycle config. - 25:00 @

The phase is deactivated!

Phase duration 5:00
Suction/response time  4:30
Pure meas. time 0:30
H2S-low sensor  protected

|5 minutes | _uctivate | +5 minutes

Example for a measurement cycle configuration

Leroing 5:00
Measurement SP1 5:00
Leroing 5:00
Leroing 5:00

Meosurement SP3 5:00

In this chapter an individual measurement cycle should be created with the
features described at the chapters below.

The measurement cycle should have the following sequence:

Zeroing (25 min.)

Sample point 2 {15 min.
with 3 min. pure
measurementtime)

Zeroing {15 min.)

Sample point1 {10 min.
with 5 min. pure
measurementtime).

Stand-by (with Purging
time: 3 min. and quiet
time 10 min.)
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Following points must be done to configure the individual measurement
cycle:
1. Open the measurement cycle config. menu: Path: Extra/ measurement cycie
CONFIG.

2. The default measurement cycle will appear. Open the cycle phase
detail of the first zeroing and adjust the phase duration at 25 min.

|Mnnsummem cycle config. - 20:00 U\ Cycle phase details g Cycle phose details g
* Zeroing 5:00 Zeroing Zeroing

Measurement SP1 5:00 The phase is activated. The phase is activated.
Measurement SP2 5:00 Phase duration 5:00 Phase duration 25:00

Measurement SP3 5:00

A

Or
F1/F3
| Javto-config| _insert | m | Sminvtes | |5 minvtes| W | Sminvtes | |+5 minutes|

3. Leave the cycle phase detail and select the second point. Switch with
the left/right arrow keys until the measurement SP2 is selected.

Measurement cycle config. - 40:00 @ M cycle config. - 40:00 @

Zeroing 25:00 Zeroing 25:00

Mensurement SP1 5:00 Mensurement SP2 5:00

Measurement SP2 5:00 Mensurement SP2 5:00

Measurement SP3 5:00 Mensurement SP3 5:00
‘ F1/F3 ’

4. Open with the OK key the cycle phase detail of the measurement
SP2. Adjust the duration-phase at 15 min. and the suction/response
time until the pure meas. time has the value of 3 min. Use for this

operation the arrowkevs
cycle config. - 40:00 Cycle phase details g Cycle phase details o
Zeroing 95.00 Measurement SP2 Moasurement SP2
Measurement SP2 5.00 The phase is activated. The phase is activated.
Measurement SP?2 5.00 Phase duration 5:00 Phase duration 15:00
Meosurement SP3 5:00 Suctionfresponse time  4:30
Pure meuas. time 0:30 Pure meas. time 3:00
H2S-low sensor  measuring H2S-low sensor  measuring
‘ F1/F3 ’

5. Leave the cy hase detall and selece are ext phase Select Wlth
the left/right arrow keys the phase “zeroing” and go in the cycle
phase detail. Adjust the phase-duration at 15 min. and leave the cycle

phase detail.
Measurement cycle config. - 1:00:00 @ Cycle phase details g
Leroing 25:00 Zeraing
Mensurement SP2 15:00 The phase is activated.
Leroing 15:00 Phase duration 15:00

Measurement SP3 5:00
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6. Switch to the next point and select with the left/right arrow key the
measurement SP1. Go in the cycle phase detail of the measurement

SP1. Here adjust the duration-phase 10 min. and the pure

measurement time: 5 min.

[ cycle config. - 1:00:00 2

Leroing 25:00
Measurement SP2 15:00
Zeroing 15:00

Measurement SP3 5:00

‘ F1/F3 ’

7. Atlast push F3 key for insert a new phase and select with the

cycle config. - 1:00:00 @

Cycle phose details ]

Zeroing 25:00
Measurement SP2 15:00
Leroing 15:00
Measurement SP1 5:00

m

Measurement SP1

The phase is activared.

Phase duration 10:00
Suction/response time  5:00
Pure meas. time 5:00

H2S-low sensor  measuring

1 5 P

left/right arrow key the “Stand-by” phase. Go into the cycle phase
detail and adjust the Purging time at 3 min. and the Quiet-time at 10

min.

Meosurement cycle config. - 1:00:00 B

Megsurement cycle config. - 1:15:00 @

Zeroing 25:00
Meusurement SP2 15:00
Zeroing 15:00

Measurement SP3 5:00

m

Zeroing 25:00
Meusurement SP2 15:00
Leroing 15:00

Measurement SP1 10:00
Meusurement SP1 10:00

1 g

cycle config. - 1:15:00 @

Zeroing 25:00
Measurement SP2 15:00
Zeroing 15:00
Measurement SP1 10:00
Stand-by 10:00

m

Cycle phase details =]
Stand-by

The phase is adivated.

Phase duration 13:00
Purging time 3:00
Quiet time 10:00

Leave the menu and safe the adjustments. The individual configuration is

done.
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7.10. Administrator PIN code

All functions and menus which may disturb the analyzer's normal
measurement can be protected against unauthorized access by activating
the administrator PIN code request.

We highly recommend activating this function, when unauthorized persons
could access the analyzer.

The PIN codeis: F1-F1-F3-F2-Up-Down

The PIN code request can be activated and deactivated in the menu
Extras/General settings:

The deactivation of the PIN code request requires at least one time PIN code
input.

Once the user has inputted the correct administrator PIN code the analyzer
will stay in administrator mode (password free) for 10min after last time key
press. Each key acting will trigger another 10 minute password free
operation.

7.11. Power-On of analyzer

When the analyzer is connected with mains power (Power-On) it will start
the system boot process which usually takes very few seconds. Then the
display will show the self-test menu.
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8 Operating the analyzer

This chapter has the follow structure:
e In the first part it will be explained, how to start the analyzer and the
self-test menu.
e Part three shows the submenu, which are listed at the EXTRA menu.
e Part four shows the store menu.

8.1.General process of the measurement cycle

1 | Self test

Self test g

Mainboard 0K

NDIR bench 0K

170 module 1 0K

SELF-TEST 1/0 module 2 oK

170 module 3 0K

T-sensor 28.2°C 0K

T-gascooler 5.0°C 0K

SELF-TEST OK? e —

MAIN MENU

2 | Main menu measurement

m Rir purging 1:19 5]
o 2.08

e 21.04
H25
[ppm] 0
CO2
& 0.00

I:Pr]lbsolule 1 00 2

'[I:C]sensor 24.4
L I T T

Self-Test

The first menu to be displayed after Power-On is the self-test menu. The
analyzer won't leave this menu before all sub-systems will be connected and
the gas cooler (option) has reached the target operation temperature.

During the self-test phase
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e the gas pump is switched off
e all analog outputs will deliver 2mA
e all alarm outputs will have alarm status (open contacts)

Usually the self-test will be left automatically as soon as all conditions for
measurement are satisfied. Then the first zeroing will be started.

If one of the internal RS485 bus participants are issuing alarm (faulty) status,
the user can still leave the self-test manually by pressing F2="forward' (PIN
code requested), even if not all sub-systems or the gas cooler are ready.
NOTE: this is for service purpose only!

Main menu measurement

This menu is the root of all menus and will be shown automatically as soon
as the self-test is finished. The title bar you can see on the left the current
measurement cycle status and how long it lasts and the actual sampling
point number. In the middle section of the actual measurement values are
displayed.

Representation during the status "measurement”

The title bar you can see on the left "measurement” and the remaining
measurement duration, and the right light blue highlighted sampling
point number SPx (x =1 to 10) that is being measured. In the middle section
of the menu, the current (live) values are displayed.

Representation outside the status of "measurement”

The title bar you can see on the left "air purging" or "gas sampling SPx" and
the remaining duration of the current status. On the top right you can see
the yellow highlighted sampling point number SPx previously measured or
that you have selected for display and their measuring values are held until
it is measured again. In the middle section of the menu held measured
values of these measurement sites are displayed.

Change the Display Zoom / Standard

Two display modes are available:
e standard view mode with 6 values per page, up to 4 pages (indicating
up to 24 values)
e zoom view mode with 2 values per page, up to 6 pages (indicating up
to 12 values)
The indication mode can be swapped with the menu key and the selection
of zoom view or standard view.
For devices with just one measuring point the switching is additional
possible with the arrow keys up / down.

Change the displayed page

Use the arrow keys left / right can be changed in both display modes the
page. The new page number is displayed in the title bar for a moment just
after the successful change.
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Change sampling point displayed

For analyzers with several measuring points can used the arrow keys up /
down the displayed (not measured) measuring point can be changed. In this
way you can get an overview very quickly over the last measured values for
all points. In the background, the analyzer uses the measurement cycle
continues uninterrupted. However, once a measurement phase is
completed, the display automatically switches to the actual measurement
location.

Configuration of the measurement window (display content)

The measuring values selection and arrangement is user configurable in
both display modes.

Press the content menu key and select the function 'Define measuring
window'. A cursor (inverted line) will appear. The cursor can be moved with
the arrow keys up and down. The arrow keys left and right will change the
measuring value in the selected line. When the cursor is moved over the top
or under the bottom line, then the next definable page will show up.

As soon as you have finished the configuration, press the ESC key (or press
again the menu key and select the function 'Save measuring window'). You
will be asked, whether the changed settings shall be stored or discarded.
Select 'keep them' in order to store your changes.

Measurement b:14 gJsh

o 58.13

02

[%] 0'33 Save measuring window (%] 0'24

::pzms] 196 hSAeus.Iwind.o:f(t::L]lr)o-config I !:Dzms] 198
ample poin 02

[C%(])Z 40-46 Storage menu {F2) 1] 40-42

[C%HL?L]umblenf 0.4 cﬂlExrrus menu (F3) [C%HLlEIL]umblem 0.4

CH4 ambient 0.02 CH4 ambient 0 02 [S%I;M ambient 0.02

[%] L] [%] ]

g
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8.2. Protective measures for electrochemical H2S sensors

The analyser measures H2S according to the electronic measuring principle.
These are measuring cells that trigger an electrochemical reaction when
they come into contact with the target gas. The cells are consumed over
time and must therefore be replaced approximately every 2 years. The short
form of electrochemical sensors is ECS (ECS=electrochemical sensor).

There are two types of H2S-ECS:

e H2S-low sensors: these sensors are designed to measure low
concentrations of H2S. They have a higher accuracy, but will be
destroyed if the H2S concentration is too high.

e H2S-high sensors: These sensors are intended for high H2S
concentrations. Their accuracy is not as good as that of H2S-high
sensors, but they are not destroyed if the H2S concentration is too
high.

Basically, it depends on the gas composition to be measured which sensor
should be used. A combination of both sensors is also possible in the
analyser.

Setting: H2S low ECS and free flush function

Since H2S low ECS are destroyed by high concentrations, the analyser has a
free-purge function if such a sensor is optionally installed. The sensor does
not permanently measure the sample gas but is only switched on during the
measurement cycle. After the measurement is finished, the sensor is
switched off and purged with ambient air by a free-purge pump so that no
H2S remains in the sensor chamber.

In addition, an H2S threshold can be set. When the threshold is reached, the
sensor is switched off and flushed with fresh air.

To set the threshold, see path: Extras / GENERAL SETTINGS.

Measurement configuration o
Demo medas. values OFF
Show negat. gas values  ON
Temperafure unif °C
P-barometric unit hPa
Sample flow 50 I/h
CO indication in % OFF

H2S threshold 200 ppm

H2S-high sensor apply

Reference:
1. H2S threshold / range 25-800 ppm
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Setting: Flushing when changing the measuring point

Since the H2S accumulates in the measuring lines, it can be useful to flush
the lines when changing the measuring point. A flushing phase can be set in
the configuration measuring cycle menu, which is intended specifically for
flushing the H2S sensors.

o Call up the Configuration measuring cycle menu: under Extras /
CONFIGURATION MEASUREMENT CYCLE.

e Insert a flushing phase with "Insert" (F3) at the desired position.

e Go to the details of the cycle phase. To do this, select Flush and
press the OK key.

e Select the "H2S low sensor" option.

e You can choose between two settings.

Cycle phose details o
Purging

The phase is activated.

Phase duration 3:00

H2S-low sensor purge pump

| [deodiivate | |

Reference:
1. Setting H2S-low-sensor:
Purge pump: Purge pump from H2S-low-sensor will be activated.
Zero gas: Normal zero point air is used for purging.
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8.3.Data Storage Menu

The data storage menu can be reached by pressing F2="storage'in the
measurement menu:

The menu provides an overview of stored measurements of each sample
point and of the memory usage.

|II DATA STORAGE
The analyzer makes use of an internal flash memory to store

measurement values automatically.

Mewimoment 745 Lol
S 0.0

%  20.88
b 0
2 0.03
IP_:__-_:hsnIulo 1002
Il_::sumnr 26. 6

&ll somple points

Bvoiloble memory

WiD 11102007 eleE @ View mesi, graph L]
ﬂ;“ 0. u n CH T 07 4
2 21.04

= 0

&t 0.03

r::l:lh!ﬂ“.llo 1 u u 2

II';:!““! 26- 2 E':*:u.}uu LA |?:L=
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View meas. graph U\SFS

CH4 80% (02 §0%

/

/

CH4 0% (02 0%

301014 11:41 (M) 31.10.14 11:37

less

View meas. graph EI|SP4

H2S 200ppm 02 1%

H2S Oppm 020%

30.10.14 14:23  (Mh) 31.10.14 11:47
less

General information about the data storage

Data storage strategy is as follows:

e The analyser may store up to 20,000 measurement points (including
all relevant data).

e Atthe end of each measurement cycle (per sampling point) the
current values will be stored.

e The memory is used as a ring buffer. As soon as the memory is
completely occupied, the latest measurements will replace the oldest
measurements.

Specifically:

If the used memory is 99%, then the oldest 20% of the measurements will
automatically be exported to SD card in CSV format and then deleted from
the memory. In case the SD card export doesn't succeed (SD Card missing or
read-only), then only the oldest 4% of the measurements will be deleted.
The file names reflect the date of the most recent measurement contained in
the export file, e.g. "20141031.csv".

Example:

An analyser with 2 sample points and a total configured cycle time of 32
minutes saves 2 * 24 * 60/32 = 90 measurements per day (45 of each sample
point). So the ring buffer will provide measurements of the last 20000/90 =
222 days (more than 7 months).

View stored measurements in text mode

This function can be reached from the Data Storage Menu by selecting one
or all sample points and by pressing F1="view text'":

When entering the menu the latest stored measurement will be displayed.
With the keys F1="previous' and F3='next' the measurements can be
browsed (F3 will lead to the oldest measurement when the latest was
displayed before - wrap-around).

You may delete a single measurement here, usually you won't need this
function. The arrow keys have the same function than in the measurement
menu.

View stored measurements in graphic mode

This function can be reached from the Data Storage Menu by selecting one
sample point (not all) and by pressing F3="view graph".

Two curves for one pair of data are shown at the same time in one diagram.
The used scales are determined automatically and can't be changed by the
user.

The offered pairs of data are determined by the setting of the zoom values in
the measurement menu. The displayed pair of data can be changed by
pressing the arrow keys up or down.
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When entering the menu the measurements of the last 24 hours will be
displayed. This interval can be changed by pressing the keys F1=more or
F3='"less'.

Export of measurements to SD card

This function is used to export the measurements from the analyzer to a PC.
The used format is CSV (comma-separated values). Many computer
programs are able to read this format, e.g. spread sheet calculation
programs.

The CSV format is not exactly the same in all countries. The analyser selects a
fitting format variation according to the selected country. Nevertheless the
CSV output can be changed the Data Storage Menu.

This function is only available, when a SD card is inserted and is not write
protected. The export can be started in the Data Storage Menu by selecting
one or all sample points and by pressing F2="export >> SD'. The created files
have names like '‘BIOxxxxx.csv’, in which the xxxxx are continuing 5 digit
numbers with leading zeros.

The 1st line of the created file is a column header with the following
information: Sample point number, Date, Time and all measurements. The
following lines contain the data.

CSV-configuration settings

1. Push ,store” (F2) in the main-menu.
Air purging 23:35 | Storage menu I‘

Sample point 1 5211

Sample point 2 2859
All sample points 8070

Available memory  58.8 %

!f:-‘:]lbsolule 1 00 1

L storage | extras

2. Open the context-menu in the store-menu. Select the menu-point
“CSV-configuration” in the context-menu.
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[ Storage menu ] [ CS¥ configuration g | CS¥ contiguration ]

Sample point 1 5211
2850 Set maximal list

: Date (2)

Sample point 2 . )

All sumple points 8070 et defuulrl st Time (3)
Ser small list 02 [%] (4)

Available memory  58.8 % bicleps ot e (02 [%)] ()
return (Esc) H2S [ppm] (6)
insert (F1) CH4 [%] {7)
move (F2) Ner cal. val. [MJ/kq] (8)
delete (F3) Net cal. val. [MJ/m?] (%

= T W

3. Itappears a list of all configured csv-datas. With the keys F1, F2 and
F3 the user can navigate through the configuration-menu. The single
keys mean:

e Fl=insert: Insert an entry below the cursor-position.

e F2=move: Move the entry from the cursor-position to another
one.

e F3=delete: Delete the entry from the list.

4. Inside the CSV-configuration, the user can change between three
predefined lists. To open the selection of these, open the context-
menu inside the CSV-configuration-menu and select one of the lists.
The lists get the follow features:

e Set maximal list: In this list all available measurement values
and all 9 asset lines are pictured.

e Set default list: In this list all available measurement values
and 2 asset lines are pictured.

5. Set small list: In this list the general measurement values are pictured.

[ Storage menu

EI‘ | CSY configuration U‘

| CSY configuration

Sample point 1 5211

Sample point 2 2859
All sumple points 8070

Avoiloble memory  58.8 %

| |S|nmge menu U‘ . in
_. Date (2) Set default list

| Export » SD card (F2) Time (3) Ser small list

CSY settings 02 [%] (4) Delete complete list
MCSY configuration €02 [%] (5)

. return (Esc)
View meas. graph (F3) H2S [ppm] (6) insert (F1)

Delete measurements CH4 [%] (7 move (F2)
Measurement (Esc) Ner cal. val. [MJ/kg] (8) delete (F3)
Delere complete memory Ner cal. val. [MJ/m?] (%) i

. insen delete
view fext | export » SD | view groph g view text | export » SD | view graph m insert m delete g
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8.4.Extra menu: Overview

- General settings

s | % - Measurement

General settings : .

configuration .
Measurement qycle config. | - Measurement cycle config.
Analog output configuration - Ana|0g OUtpUt

Alarm output configuration . .

Adjustment menu Conflguratlon

Default seffings - Alarm output configuration
Contents SD card ) Adiustment menu

Event viewer |

meemmmmmmm - Default settings
- Content SD card

- Even viewer
General settings

Path: Extra/GENERAL SETTINGS

Structure:

Device info:
Extra / General settings

LCD brightness | 10% until 100% /
default 60% / 5%
steps
LCD brightness 60 % N
Kerbord brighness 0% Country Diverse /default
Lungu:ge E:glish Eng“Sh
Helping hints
el Language Diverse / default
English
Keyboard beep | ON or OFF / default
ON
Request admin- | ON or OFF / default
PIN ON
(73] -
Service message | ON or OFF / default
ON
T & Modbes slave settings : = 3 Py
Modbus slave settings
Baud rate 9600 or 19600
e e =o ! Parit d st Even/ 1 or None/2
Time 12:36:33 E:Tbih o .arl y an stop
Invalid value 0.0 (def.) bits
Request count 0 Slave address O...238
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Measurement configuration

Path: EXTRA/MEASUREMENT CONFIGURATION

Structure:

Measurement configuration

Extras/Measurement
~ranfiriiratinn
1
Measurement
configuration 1 1
E - 2 | | Temperature | °C or °F / default °C
P-ubsolute unit hPa
Sample flow 50 l/h Pressure hPa, mbar or mmHG / default hPa
bample flow | 30 I/h..60 I/h / default 50 I/h /
ctonrc. T 1/
.)L\_P.). AR VA
| T

Measurement cycle config.

See chapter 7.10.

Analog output configuration

See chapter 7.6.

Alarm output configuration

See chapter 7.3.
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Adjustment menu

Path: EXTRAS/ADJUSTMENT MENU

Structure:

Device info
Extra/Adjusment menu

v

Adjustment meny 5] Ox|

Adjustment gas factor
Adjustment gas nom. value
NDIR CO2/CH4 adjustment
Adjustment CH4 pellistor
Hardware state & tests
Setup auto-calibration

Guas selection  sample gas 1

v

A

A 4

(0)

N\’ >

Adjusment gas factor (see service manual)

Adjusment gas nom. Value (see service manual).

A 4

NDIR CO2/CH4 adjustment

— Averaging (see

Averaninn in this

Adjustment CH4 pellistor (see service manual)

v

A 4

Hardware state & tests (see Hardware state & tests in this chapter))

Setup auto-calibration (see chapter )

Gas selection (see Gas selection in this chapter)
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Hardware state & tests: 4 | Hardware Settings
[Hardware state & tests Eﬂ Gas pump ON or OFF
1 — [ — 0 Purge pump (optional) ON or OFF
2 —|Purge pump OFF Solenoid valve H2S low (optional) | ON or OFF
3 —>Svalve H2S low  meas ON} | Solenoid valve zero gas ON or OFF
é - 2:2::: ::Ir_"gi:s mz:;"ogr: Soleno?d valve cal. Gas . ON or OFF
6 —>| Salves sample points  OFF) | Solenoid valve sample points ON or OFF
7 —>System alarm ON able to skip to
g —> Gascooler fan ON the next one
9 —pfiremalbus " runningr | System alarm ON (NO) or
I T OFF (NC)
8 | Gascooler fan ON or OFF
9 Internal bus RUNNING or
' 1 5 QUIET
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Adjustment of the average-time for CO2/CH4 NDIR-bench (optional)

If the analyser is equipped with a CO2/CH4 NDIR-bench, the user has the
possibility to set the average time.

1. Open the path: Extras/ Adjustment menu/ NDIR CO2/CH4 adjustment.

NDIR (02/CH4 udj g
CH4 [% -0.020
CH4 factor 1.000
CH4/C02 cross sens.  0.185
(02 [%)] 0.027
€02 factor 0.936

CO2/CH4 cross sens. 0,100

02 [%] 20.97
Gas pump [%] Ba
L wveraging | zeropoint ||
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2. Open “averaging” with the F1-key.

[ wvoroging [ zero point [ |

3. Configuration of averaging time: In this menu is able to set the averaging
time with the left/ right arrow keys and the F1 or F3 keys.

The fast averaging time :20s
The smooth averaging time :240s

Configuration of averaging time [}

fast CH4/120s  smooth

fust (02/120s smooth

fost | _default | _smooth |

NOTE

Effect of the average time

o @

A smooth averaging time smooths the measurement signal but increase

the response time of the measurement signal.
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Default configuration

Use the menu Measurement -> Extras —> DerauLT SetTines for the default configuration:

DEFAULT CONFIGURATION
Analog output 4-
Parameter 20mA Alarm output relay contact
4mA 20mA open
CH4[ %] 0 100 less than 50
02[%] 0 25 more than 1
H2S [ ppm] 0 1000 more than 300
CO02[%] 0 100 more than 50
H2[ ppm] 0 500 more than 500
0 500 more than 500
CH4 ambient[ %] 0 5 more than 1
CH4 ambient [ %LEL ] 0 100 more than 20
Temperature sensor [ °C] 0 50 more than 50
Fan rotation [ rpm] 0 2000 less than 1200
Pump rotation [ rpm ] 0 5000 less than 1500
Sample flow [ I/hr ] 0 60 less than 30
Temperature cooler [°C] 0 20 more than 10
Net calorific value [MJ/kg ] 0 40 less than 30
Gross calorific value [ MJ/kg ] 0 40 less than 30
Net calorific value [MJ/m3] 0 40 less than 30
Gross calorific value [ MJ/m3] 0 40 less than 30
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Contents SD card

Path: Extras/ contenT SD carD

Structure:
Device info:
Extra / Contents SD-Card

<DIR> 080505.MON
<DIR> SYSTEM~1
ADJUSTMO.LCD
ADJUST —1.BMP
EXTRAS 0.LCD
EXTRAS -~ 1.BMP
GENERALO.LCD
GENERA - 1.BMP
MEASURED.LCD

Overview of the stored
datas on the SD card.

Skip the cursor on the first position.

Open the file. User can view the
stored screenshots.

Delete | |Refresh| | Open

Open the file. User can view the
stored screenshots.
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Device info

Path: Extras/Device iINFO
Structure:

Device info: Main device info

Extra/Device info

Main device info detail

Sub systems info MAINBOARD

1

Sub systems info NDIR bench

MRU SWG100 BioGas

Firmwore version  1.14.40
Meas kernel version 1.03
Bootlooder version ¥1.00.04
080509

Ui [ HWIN | =3

Sub systems info I/0 module 1-max.
10

Serial number

Manul. dore 23.01.2015
Dperating hours 4668.3

Device details MAINBOARD

=)}

Adjustment date 19.09.2017

Device details NDIR bench

N

8 | Device details I/0O module 1-max. 10

) L
q q

2 3 ] [

(FilFz[F3 4 (Fi[F2[F3

5

(Msin dwvice details A0 Sub-systems lnls Seb. systems inda Sab-systems ials

Number of somple points 2 I:Ie'.'i(e Mainboard

Number of 1If/0 modules 2 Connection stare Online Connection state Connection stare

02 sensor (EC type 3) Device ID 20 Device ID 10 Device ID 30
H2S sensor (EC low-3) Comm. interval [ms]  233.3 Comm. interval [ms] 179.8 Comm. interval [ms]  230.3
C02 sensor (NDIR) Counter frames 0K 455 Counter fromes OK 635 Counter fromes OK 549
CH4 sensor (HDIR) Counter frame errors 0 Counter frome errors ] Counter frame errors [
CH4 sensor (pellistor) Counter time-outs 0 Counter time-outs Counter time-outs

Meosurement up to 24h
Auto-calibration count 1
——

Hardware version 2.00 Hardware version 1.00 Bootloader version ¥1.00.11
Manuf. date 16.02.2015 Maonuf. dore 23.11.2014 Hardware version 1.00
T-sensor [m¥] 953.1 Adjustment dote 28.03.2017 Manuf. dare 21.01.2015
T-sensor [“C] 28.37 Device state 00000000k Device stare 00000000k
SH1 [mV 12.020 CH4 [% -0.01

W wpdele | F¥ update [ [P update

Firmware will Derice dutaile [ T ] Dol dutalls [
be updated Device Mainboard Ty NDIR bench Desice 1/0 module 1
Serial number 126842 Serial number 702816
Firmware version  ¥1.00.45 Firmware version  V1.00.42 Serial number 124718
Bootloader version ¥1.00.11 Bootloader version V1.00.11 Firmware version  ¥1.00.10

Firmware will
be updated

Firmware will
be updated

Firmware will
be updated
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Power-Down of analyzer
Before the analyzer is disconnected from mains, it should be prepared for
the Power-Down, because

e operational data should be stored

e eventually changed user settings should be stored

e the sensors should be purged with fresh air

Press the OFF key in any menu in order to prepare the analyzer for the
Power-Down. The analyzer will store operational data and user settings and
will offer to start a sensor purge cycle:

Prepare power-down QEI0< Prepare power-down g Prepare power-down g
Prepare power-down Prepure power-down Prepure power-down

The analyser has stored: The analyser has stored: The analyser has stored:

- operation data - operation dato - operation dato

- user seftings - user settings - user settings

Sensors aren't purged yet! Purge in process... 4:54 Ready for power-down!

Start purge with key F2

T | I N | T

Start the purge cycle with the F2 key (PIN code requested). The analyzer will
purge the sensors with fresh air and will indicate a count-down. Then the
analyzer will be ready for power-down.

Now it's not possible to continue directly the ordinary measurement
process. Only power-down by disconnecting mains or a software restart by
pressing F2='"Reset FW' is offered.

Note:

You also may enter this menu by pressing the OFF key and leave it by
pressing the ESC key (without starting the purge cycle) , when you just want
to store operational data and user settings.

Backup/restore all individual user-settings
It's a quite amount of work to configure the analyzer, especially when the
analyzer has several sample points, several |IO-modules and when the analog

outputs are used. Therefore, we recommend to back up all your found
settings on the SD card.

In order to back up the settings, do the following:

e use the menu Extras.

e insertan SD card (without write-protection)

e press the menu key and select the function 'Export user settings'
The analyzer will write the backup file 'settings.usr' to the SD card.

In order to restore the settings, do the following:
e use the menu Extras.
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e insertan SD card containing the backup file 'settings.usr'

e press the menu key and select the function 'Import user settings'
The analyzer will replace the current settings by the settings from the
backup file.

8.5. Update the firmware

The analyzer and different installed options can be updated if it is necessary.
Following options can be updated:

The firmware for the analyzer.

The firmware for the pcb- mainboard.

The firmware for the NDIR-bench.

The firmware for the installed I/0 modules.

General steps for the firmware-update

1. Copy the actual firmware for the analyzer or the firmware from the
option on a SD-card. Be sure, that the firmware is in the mean root of
the SD-card. All firmware updates have the ending “fwb”.

2. Put the SD-card on the card slot on the operation unit. The card slot
can be found inside the door (see sketch below).

3. Ifthe SD-card is recognized, the analyzer will make a noise.

4. Open the path: Extra/Device INFo. Dependent from the firmware update it
can be necessary to open the different submenus.
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Update the analyzer (Firmware-Updates with filename “1106.fwb™)
1. Open the path: Extra/Device InFo

Main-device info a HMain device details (5]

MRU SWG100 BioGas Number of sample points 2

Firmware version  1.03.60 Number of /0 modules 2

Meos kernel version 1.03 02 sensor (EC rype 3)

Bootloader version ¥1.00.04 H2S sensor (EC low-3)

Serial number 080503 (02 sensor (NDIR)

Manuf. date 28.10.2014 CH4 sensor (NDIR)

Operating hours 2975.3 (CH4 sensor (pellistor)

Adjustment date 17.11.2014 Mewsurement up to 24h
Auto-calibration count 1

. ., . _ A
m—-
2. Press F2 = details to open the details for the main device menu.

3. Press F2 = FW update. The analyzer will start the update from the SD-
card.

Update the pcb-mainboard (Firmware-Update with filename “1106mb.fwb™)
1. Open the path: Extra/Device inFo

Main-device info g [ Sub-systems info g Device details ] 0.005]
MRU SWG100 BioGas Device Mainboard Device Mainboard
Firmware version  1.03.60 Connection state Online
Meuas kernel version 1.03 Device ID 20 Serial number 121281
Bootloader version ¥1.00.04 Comm. interval [ms] 232.5 Firmware version  ¥1.00.22
Serial number 080503 Counter frames 0K 15195 Bootloader version ¥1.00.10
Manuf. dote 28.10.2014 Counter frame errors 0 Hardware version 2.00
Operating hours 2975.3 Counter time-outs 0 Manuf. date 28.10.2014
Adjustment date 17.11.2014 T-sensor [mV] 931.3
T-sensor [°(] 27.25

T W v_v

2. Press F3 =sub.syst. to open the menu “Sussvstems inFo”.

3. Press F2 = details, to open the details from the mainboard. Be sure,
that the device is “Mainboard” to update the pcb-mainboard.

4. The Update will start from the SD-card, if a firmware with the
filename “1106mb.fwb” is at the SD-card.

Update the NDIR-bench (Firmware-Update with filename “1106ndir.fwb™)
1. Open the path: Extra/Device INFo
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Hain-device info g [ Sub-systems info [ Device details g
MRU SWG100 BioGus Device NDIR hench Device NDIR bench
Firmware version 1.03.60 Connection state Online

Meas kernel version 1.03 Device ID 10 Serial number 702723
Bootloader version ¥1.00.04 Comm. interval [ms]  185.6 Firmware version  ¥1.00.40

Serial numher 080503
Manuf. date 28.10.2014
Operating hours 2975.3

Adjustment date 17.11.2014

T
’

Counter frumes 0K 19012
Counter frame errors 0
Counter time-outs 0

m

Bootlonder version ¥1.00.10
Hardware version 1.00
Manuf. date 29.09.2014
Adjustment date 15.04.2015
Device state 00000000h

. o g
L Fiupdate] | m

. ress =SUo0.Syst. 10 open the menu SusSYSTEMS INFO .
2. Press F3 =sub.syst. to open th “s "

3. Press F2 =details, to open the details from the NDIR bench. Be sure,
that the device is “NDIR bench” to update the NDIR-bench.

4. The Update will start from the SD-card, if a firmware with the
filename “1106ndir.fwb” is at the SD-card.

Update the 10 modules (Firmware-Update with filename “1106iom.fwb™)

1. Open the path: Extra/Device nFo

Hain-device info o

MRU SWG100 BioGas

Firmware version 1.03.60
Meas kernel version 1.03
Bootloader version ¥1.00.04

Serial number 080503
Manuf. date 28.10.2014
Operating hours 2975.3

Adjustment date 17.11.2014

T W
’

[ Sub-systems info g Device details (5]
Device 1/0 module 1 Device 10 module 1
Connection state Online

Device ID 30 Serial number 116494
Comm. interval [ms] 233.0 Firmware version  ¥1.00.08

Counter frames OK 18113

Bootloader version ¥1.00.10

Counter frame errors 0 Hardware version 1.00
Counter time-outs 4 Manuf. date 31.10.2014
Device stare 03000000h

2. Press F3 =sub.syst. to open the menu “Sussvstems iNFo”.

3. Press F2 =details, to open the details from the I/O module. Be sure,
that the device is “Mainboard” to update the I/0 module.

4. The Update will start from the SD-card, if a firmware with the
filename “1106iom.fwb” is at the SD-card.
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9 Service and maintenance

For a reliable function and high measurement quality it is necessary to
inspect and service the analyser regularly.

Besides the regular routine control by the operator (see chapter 9.1.-) MRU
recommends a regular bi-annual maintenance at a minimum, which must
carry by a qualified technician.

A DANGER

Apply personality safety equipment, against high H.S
concentrations before open the device.
Under special conditions the device can accumulate with toxic
gases.
» Measure the atmosphere, around the device, before

opening it.
» After the opening of the device, ventilate sufficiently.

9.1.Preparing and information about the maintenance

It is important to power off the mains supply before the maintenance can be
started. Even if the main fuse is powered off, dangerous voltage is present.

It can be required to cut off the electric supply and save this from an
accidental switch-on.

For maintenance work on the gas analyser, please take care that dangerous
and toxic gases may leak. The gas supply must be cut-off.

It is important to comply with all country and local codes.

9.2.Regular maintenance work by the operator

All inspections- and maintenance works are dependent from individual
operating conditions, and site. The specified intervals below are only
benchmarks.

Review Recommended Actions
intervals
Moisture in the analyzer. Weekly Remove the moisture. Call
vendor specialist.
Dirt and depositions in analyzer. | Weekly Remove the dirt, prevent

further penetration of dirt.
Inform vendor.

Dirt and moisture in the filter- Weekly Exchange the filter- unit.
unit

Testing the gas pipes of leakage | Weekly Tighten or exchange the gas
with a “Gas Leak Detector”. pipe if it is necessary
Inspecting the conditions of the | Every month Exchange if is necessary

gas filters

Inspecting the conditions of the | Weekly Exchange if necessary

Filter mats
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In the follow chapters there will be introduced some service parts, which are
important for the reliable operation. These parts are independent from the
regular checks and must be replaced in a minimum interval of minimum 6
months.

9.3.Position and overview of the service-parts
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Description of the different service parts, please see next page.
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Content of the service-set (offer-number: 66174)

Single components can be offered under their article number directly.

[+

mage

name

Interval

Quantit
y

Offer-
number

X

Acid-gas filter

New state: purple beads
Used: white beads

Life time: 2-6 month,
dependent of gas
concentrations.

Visual inspection is
necessary.

2 pieces

56795

Dust- and particle
filter

New state: white

Used: dark/black

Life time: 6 month,
dependent of the dust-
and dirt concentration.
Visual inspection is
necessary.

1 piece

65533

™

Dust- and particle
filter (fine filter)

New state: white

Used: dark/black

Life time: 12 month,
dependent of the dust-
and dirt concentration.
Visual inspection is
necessary.

1 piece

66088

PTFE-filer

New state: white

Must be changed, if the
PTFE filter is blocked.
The analyzer shows the
warning “Gas flow is
too low”.

2 pieces

51513

Sintered filter

New state: sintered
surface

Must be changed, if the
PTFE filter is blocked.
The analyzer shows the
warning “Gas flow is
too low”.

2 pieces

65988

Filter mat for the fan-
unit

New state: white

Used: dark/black,
dependent of the dust-
and dirt concentration.
Visual inspection is
necessary.

1TUP(5
pieces)

60320
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Position 1: Acid-gas filter (#56795)

Required materials 2x Acid gas filter (#56795), contained in the service- set.
Required tools: Needle-nose pliers.
Exchange interval: Exchange necessary, if filter turns from purple to white.

Mounting direction: Irrelevant

Steps:

1. Remove exhausted acid gas filter
from the clips.

2. Pull the Viton tubes from the
exhausted acid gas filter. If it is
necessary, use needle- nose pliers.
3. Plug the Viton tubes on the new
acid gas filters. Be sure, that the
tubing is correct. (The single tubes
are signed with “+” and “-“, see sketch
on the right side.)

Steps:

Pull the Viton-tubes from the filter unit. If it is necessary, pliers can be used
to solve the tubes from the filter unit.

Remove the ,
exhausted fiIteﬁ@ @ Lnnsi:all anew filter
1nit !

Remove the exhausted filter unit from the clip.
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Plug the Viton tubes on the filter unit. Push the filter unit on the clip.

Position 2 and 3: Dust- and particle filter (#65533 and #66088)

Required materials: Dust- and particle filter (#65533 and #66088) contained
in the service set.

Required tools: needle-nose pliers.

Exchange interval: Exchange necessary, if the filter gets dark or black.

Mounting direction:

Flow direction

[ ]| e | ]

Pull the Viton-tubes from the filter unit with the hand. If it is necessary, pliers
can be used to solve the tubes from the filter unit.

Remove the
exhausted filte

1nit

Install a new filter
unit.

Remove the exhausted filter unit from the clip.
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Plug the viton tubes on the filter unit. Push the filter unit on the clip.
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Position 4: PTFE Filter (#51513)

Required materials: PTFE filter (#51513) contained in the service set.
Required tools: needle-nose pliers.
Exchange interval: Exchange necessary, if gas flow is too low.

Mounting direction: Irrelevant

Steps:

Pull the exhausted filter-unit from the
viton tube and exchange it with a new

one. If it necessary, the tube can be solved
from the tube with a needle-nose pliers. @

Position 5: Sintered filters (#65988)
Required materials: Sintered filters (65988), contained in the service-set.
Required tools: Spanner (range:17)

Exchange interval: Every 2 month, dependent from the dust- and pollution
load.

Steps:

1. Remove the gas tube. Be sure, that
Nno process gas emits in the
environment.

The upper part from the nozzle
can be removed with a spanner
(range 17).

2. Inside of the nozzle is a sintered
filter tablet with an O-ring.
Remove the exhausted sintered
filter tablet and the O-ring and
exchange both parts through a
new one. The compensation parts
can be found in the service-set.

3. The gas tube can now connect
with the nozzle again.

/4

O-ring (#64798)

Sinterfilter
(#65988)

Copper seal
(#61047)
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Position 6: Filter mats (#60320)

Required materials: 2x filter mats (#60320) contained in the service-set.
Exchange interval: Exchange necessary, when the fan speed is reduced.

Steps:
Open the filter-unit by pulling the blue
lash.

Replace the exhausted filter mat through a
new one.

Close the cover from the filter unit.
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9.4.Cleaning and decontamination

Outside of the Device:

e C(lean the Device with a damp cloth.
e Avoid aggressive cleaning agents, as these can damage the surface.

Inside the Device:

e Power down the system before cleaning the inside.

e Water or other cleaning fluids must not come into contact with the
electronics, electrical contacts or electrical components.

e Use avacuum cleaner to clean electrical components.

e Other than electrical components can be cleaned with a damp cloth.

e Avoid aggressive cleaning agents.

9.5. Troubleshooting

Error

Possible causes

Solutions

Display does not work.

- System is not power-up.

- connect main power
supply.

- power up automatic
fuse.

- contact customer
support.

Analyzer powers down
by itself.

- The fan is defective.

- Filter mat from the fan is
clogged.

- The protection switch
has been triggered.

- exchange the fan.

- exchange the filter
mat.

- Internal short circuit.
Contact an electrician
to determine cause of
defect.

Gas cooler unit does
not work.

- The device is not ready,
after a new start of the
analyzer.

- The ambient
temperature is too hot.

- The gas cooler unit is
defective.

- wait until the gas
cooler-unit is ready.

- be sure, that ambient
temperature is within
operating range.
-Contact customer
support.
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10 Technical specification

Allgemein General

Deutsch Angabe English
Betriebstemperatur(ohne | +5°C...+45°C/41°F | Operating temperature (w/o
Frostschutzheizung) .. 113°F heating)

Betriebstemperatur (mit
optionaler

-10°C... +45°C/ 14 °F

Operating temperature (with

Geschitzt vor direkter
Sonneneinstrahlung.

do not expose to
direct sun light.

Frostschutzheizung) .. 113°F internal heating, option)
Rel. Luftfeuchtigkeit bei
Betrieb, nicht- Rel. Humidity, non-
kondensierend 95% condensing

-20°C ... +50°C/ -4°F ...
Lagertemperatur 122°F Storage Temperature
Schutzart IP54 Protection Class

Ausschlief3lich fiir den

Einsatzin
Innenraumen.

Mafle

23.6x27.6 x8.3in

Aufstellbedingungen Indoor use. Installation Requirements
Aufstellhdhe <2000m Altitude
Verschmutzungsgrad 2 Pollution Degree
Akku intern, Pufferzeit fir| NiMH, 3 Monate /3 Internal Battery Pack, buffer
Sensor Bias months time for sensor bias
120-230 Vac,

or120 Vac,

50/60HZ,
Stromversorgung 300 VA Power supply
Uberspannungskategorie 2 Overvoltage Category
Lautstarke <70dB(A) Sound level
Gewicht, typisch mit Weight, typically incl sensors
Sensoren, Gaskuhler 25kg /55 Ibs and gas cooler unit

600x700x210 mm

Size

Gehausematerial

Aluminium/Aluminum

Housing material

Stol3festigkeitsgrad IKO7 Protection level
max. Unterdruckbereich

der Gaspumpe 300 hPa Max suction range gas pump
typischer Gasdurchfluss 501/h gas flow typ.
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Schnittstellen Interfaces
Deutsch Angabe English
Benutzerschittstelle Angabe User Interface
Anzeigetyp 3,5TFT Display type
Anzahl gleichzeitig Number of siultaneously
angezeigter Messwerte 6 displayed values
Tastatur mit Anzahl
Tasten 12 Keyboard with gty of keys
Elektrische Aus-

/[Eingdnge Electrical 1/0
Serielle Schnittstelle RS485 Serial interface
Protokoll Modbus RTU Protocol
Typ Analogausgang 4..20 mA Type of analog output
Anzahl Ausgangskandle Number of output channels
pro 1/0-Modul (optional) 4 per I/0 module (optional)
Typ Analogeingang 4..20mA Type of analog input
Anzahl Eingangskanadle
pro 1/0 - Modul Number of input channels
(optional) 4 per I/0 module (optional)
Anzahl Alarmausgange
pro I/O - Modul (iber Number of alarm ouput
Relais) 2 signal via relays
Spezifikation
Alarmausgang I/0 Modul max. 24V= Alarm circuit rating of
(Relais) max. 1A= I/0 module (Relay)
maximal mdgliche Max number of I/0 modules
Anzahl I/0O - Module 10 to be equipped

Systemalarm-Ausgang

Relaiskontakt

relay contact

system alarm output

Spezifikation des max. 24V= system alarm rating
Systemalarm-Ausgangs max. 1A= (Relay)
Gas Ein- und Ausgange Gas input and ouput
Anzahl parallel zu
Uberwachender Number of simultaneously
Messstellen 1 monitored sampling points
Number of sampling points
Anzahl Messgaseingange (serial sampling point
(serielle Umschaltung) 10 switching)
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Gehaduseverschraubung

Messgaseingang G1/8 Screw joint sampling point
Gasausgang G1/8 gas output
Frischluft (far

Nullpunktnahme) G1/8 Fresh air (for zeroing)

Kalibriergas

optional, G1/8

Calibration gas
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10.1. Technical specification: Electrochemical sensors
Angaben zur
Deutsch Messgenauigkeit English
Elektrochemischer

Sensor 02 Long Life Electrochemical Sensor
Messbereich 0.21% Measuring Range
Auflésung 0,01 % Resolution
Genauigkeit abs. + 0,2 Vol% Abs. Accuracy
Ansprechzeit T90 < 20s Response Time T90
Jahre erwartete
Lebensdauer an Luft 2 Years expected lifetime (@air)

Elektrochemischer

Sensor H2S low200 Electrochemical Sensor
Messbereich 0-200 ppm Measuring Range
Auflésung 1 ppm Resolution
Uberlastbereich < 1000 ppm Overload Range

+5 ppm/
5% (0 ... 200 ppm)

Genauigkeit abs. 10% (> 200 ppm) Abs. Accuracy
Ansprechzeit T90 < 40s Response Time T90
Jahre erwartete
Lebensdauer an Luft 2 Years expected lifetime (@air)

Elektrochemischer

Genauigkeit abs.

5% (0 ... 10000 ppm)
10% (> 10000 ppm)

Sensor H2S high10.000 Electrochemical Sensor
Messbereich 0-10000 ppm Measuring Range
Auflésung 1 ppm Resolution
Uberlastbereich < 50000 ppm Overload Range

+ 50 ppm/

Abs. Accuracy

Ansprechzeit T90 < 90s Response Time T90
Jahre erwartete
Lebensdauer an Luft

Years expected lifetime (@air)
(abhangig von (Depending on chosen
gewadhltem Sensor) 2 sensor)

Elektrochemischer
Sensor H2S low2000 Electrochemical Sensor

Messbereich 0-2000 ppm Measuring Range
Auflésung 1 ppm Resolution
Uberlastbereich < 5000 ppm Overload Range

Genauigkeit abs.

< 5% (0...500 ppm)

Abs. Accuracy
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<15% (501...2500

ppm)
Ansprechzeit T90 < 35s Response Time T90
Jahre erwartete
Lebensdauer an Luft
Years expected lifetime (@air)
(abhangig von (Depending on chosen
gewadhltem Sensor) sensor)
Elektrochemischer
Sensor C0/4000 Electrochemical Sensor
Messbereich 0-4000 ppm Measuring Range
Auflésung 1 ppm Resolution
Uberlastbereich < 10000 ppm Overload Range
Genauigkeit abs. Abs. Accuracy
Ansprechzeit T90 < 40s Response Time T90
Jahre erwartete
Lebensdauer an Luft Years expected lifetime (@air)
(Depending on chosen
3 sensor)
Elektrochemischer
Sensor H2/1000 Electrochemical Sensor
Nominaler
Messbereich 0-1000 ppm Nom. Measuring Range
Uberlastbereich < 2000 ppm Overload Range
Auflésung 1 ppm Resolution

Genauigkeit absolut /
vom Messwert

5% (0 ... 1000 ppm)
10% (> 1000 ppm)

Accuracy abs. / reading

Ansprechzeit T90

< 50s

Response Time T90

10.2.
Nicht-dispersive

Technical specification: NDIR-benches

Infrarotmessung Non-dispersive Infrared
(NDIR) C0O./CH4/100 % Measurement (NDIR)

Nominaler

Messbereich 0-100 Vol% Nom. Measuring Range
Auflésung 0,01 Vol% Resolution

+0,3Vol%/

Genauigkeit abs. /vom

Messwert 3% Accuracy abs./reading
Ansprechzeit T90 <35s Response Time T90
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11 APPENDIX

11.1. Spare parts list

Article Description - Serial number

Gas cooler - #60467HT

Required to dry the sample gas

Condensate pump - #11230

Required to drain the condensate

Sample gas pump - #65032

Used for sample gas pumping

H2S solenoid valve - #65470
Required for cut-off sample gas supply to
H2Slow sensor.

H2S purge pump - #54150

Required for air purging of
H2Slow sensor.

NDIR CH4/CO2 - #65128

Infrared measuring device of
CH4and CO2

Power supply - #64845

Input: 100-240 V~ / 47-63 Hz
Output: 12V=/90 W
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Power supply - #65325

Only for use in hazardous area
Zone 2

Axial fan - #65097

For ventilation of analyzer cabinet

Solenoid valve - #65470

Used for sampling point switching.

CxHy gas detector - #65469

Required for monitoring the CH4
concentration inside analyzer cabinet

Heater - #65425
Used for freeze protection of analyzer
cabinet

Only for use in hazardous area
Zone 2

Display and operation unit
#65133
Control unit for the user.
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1/0-Module #65179 + #65430
Used for analog output
data transfer and sample point
switching.

1/0 Module - #65179

Used for analog output
data transfer

Heater #65734
Used for freeze protection of
analyzer cabinet
installed in safe area
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flow > 50m3/h

Air-IN

(12x)
glande M1é
cable 23,5
to @10

600

Sample gas
inlet connect
DM6&/4

AIr-OQuUT

82,5
110

connect
DN12/10

|

Mechanical dimensions

Door _
opening angle
180° to the left

SWG100 BIOGAS

Tolerances
150 2768-m-K

Non-dimensioned geometries, see 3D-CAD-data |

Datg | Marme

Mawisl  Material <nicht f

19.06.201§ Reinke

Finish

190114 | Reinke

011217 [Reinke

owano. 951000-04
weuno, 951000 TR
3 _ ‘The drawing is owned by MRU GmbH. Note th ice for 150 16016 - Technical Product | SHEET1OF1 | A3

11.2.
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12 Purchase options of the analyzer

In this chapter the different available options are explained. The chapter
shows:

e The place of the options in the analyzer.

e The characteristic of the options.

e How toinstall the option if it is necessary.

12.1.  Option: Electric sample gas cooler
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The gas cooler-unit is equipped with a peltier-element. It is for drying the
gas feed of a dew point of 5°C. it is recommended to use this option if the
gas feed from the biogas has a high moisture content.

This option must be purchased separate, because it is not contain in the
basic version.

12.2.  Option: Cabinet heater
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The feature cabinet heater is necessary to operate the analyzer at low
ambient air temperatures (-10°C ... +5°C). The device starts heating, when
the ambient temperature is fallen <18°C. The electrical power from the
cabinet heater is 200 Watt.

This option exists in a 230 V~ and an 115V~ variant.
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12.3.

Option: Flame arrester
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It can be necessary to install separate flame arresters at the sample gas
inlets. The flame arrester, which can be purchase by MRU, has permission for
ATEX areas zone 2 (DIN EN ISO 16852).
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The analyser is by default equipped with one sample point (see market

above). It can be offered with several sample points (max. 10). The sample
points are not measured simultaneously but one at a time (round robin
technique). The sample points can be set in the menu “Cycle configuration”
(see chapter 6.10).
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12.5.
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Option: Gas detector (%LEL CH4) to monitor air inside analyzer cabinet
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With this option the CH4 concentration inside the analyser can be determined
and monitored. This menu is only installed, if the gas detector is installed.
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Konfiguration

Reference:

Power the system down.
Unscrew the security screw on the exhausted LEL (low
explosive level - combustible gases) sensor from inside
cabinet (see sketch below.)

1. LEL gas detector.

Set the zero offset

Remove the exhausted LEL sensor from the pcb main

board and replace it with a new one.

Fix the new LEL sensor to the pcb main board with the

security screw.

Calibration of LEL inside cabinet gas detector:

Be sure, that no combustible gas is in the ambient air.
For this use a gas sniffer, to detect eventually gases.

In the “adjustment CH4 int. cabinet” menu can be found
the points Zero offset and CH4 ambient. Select the Zero
offset and press F3= zero point = CH,; ambient shows
0.000%. The zero point is now calibrated.

Adjustment CH4 ambient

Reference:

I_!H4 ambient -0.064 %

Pellistor [mY¥]

Lero offset [m¥
Factor

Alarm level [%LEL]

-11.54

-10.00
1.000

30

| _defolt | [ zero point

1. Zero offset [mV]: Turn on this point to calibrate the zero offset.
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2. CH4 ambient: Shows the measured gas concentration from the
analyser. If the CxHy ambient sensor is not calibrated, the CH4
ambient concentration is unequal to 0.000 %

Set the span point:

To calibrate the span point, a calibration gas cylinder and a special
calibration cap is needed. MRU recommends a calibration bottle with a
CH4 concentration between 2-4 % in synthetic air. The concentration
chart shows the CH4- concentration and the equivalent LEL
concentrations.

Ideally, the calibration gas cylinder (can) is equipped with a pressure
reducer and flow regulator. These gas cans have the advantage that they
are small and easy to transport and do not build too much pressure. Gas
pressure cans are available for different CH4 concentrations.

¢

Figure: Pressure gas can with Figure: #12397 LEL sensor
mounted pressure reducer.  calibration adapter.

Concentration chart
The CxHy ambient sensor is calibrated at LEL [%]. The chart below shows
the CH4 concentration in Vol.% and the equivalent LEL [%].

Do not use gas cylinders with a CH4 concentration above 5
% LEL.

Concentration may destroy the sensor.

Installation of the LEL sensor calibration adapter

e Put the calibration cap on the CxHy ambient sensor.
Tube the cap with a pressure gas can.
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igure: Installation of the calibration cap with a pressure gas can.

g..
F

e Wait until the gas concentration in the menu is steady.
Change the factor until the gas concentration in the
display is equal to the calibration gas bottle
concentration.

e Open the adjustment CH4 ambient menu, which can be
found on the path: Extras/ Adjustment
menu/Adjustment CH4 ambient. The follow screen will
appear (see screenshot below.)

e The LEL cabinet gas detector (sensor) is calibrated now.

(H4 ombient  OEIME]  [Ad] CH4 ambient O IR
CH4 ambient 1.077 %| |CH4 ambient 1.000 %
Pellistor [m¥] 14.56| |Pellistor [mV] 14.65
Zero offset [mY -11.29| |Zero offset [mV -11.29
Fuctor 1.000 | Factor 0.925
Alorm level [%LEL) 50| |Alarm level [%LEL] 50

Factor: Turn on the factor, to calibrate the span of the
CH4. For this look at the point CH4 ambient. The gas
concentration on the analyzer must have the same
concentration like on the calibrations gas cylinder.
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12.6. Option: Extra 10 module with 4 channel 4-20 mA
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The analyser is by default equipped with one 10 module (see market above).
It can be offered with a different number of 10 modules (max.10). Every
single installed |0 module can be driven independent from each other. The
different IO modules can be set in the menu “” (see chapter 0).

Page 132 of 158



USER MANUAL SWG

12.7.  Option: H2S electrochemical cell measurement 0-2000ppm/4000ppm
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The H.S electrochemical sensor is offered with two different functions:

Without cut-off solenoid valve and air purge pump.
With cut-off solenoid valve and air rising pump.

The cut-off solenoid valve with air rising pump have the advantage, that the
electrochemical sensor can be purge with ambient air, after the sensor has
determined the sample gas. This enhances the live time of the sensor.
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12.8.  Option: RS485 Profi-Bus converter
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Normally the analyzer communication is Modbus RTU. If it is wanted, a
RS485-Modbus/ Profibus converter can be installed at the DIN-rail. This hat-
rail module will be explained in a separate manual.
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12.9.

Option: RS485 to Ethernet converter
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Normally the analyzer communication is Modbus RTU. If it is wanted, a RS485-
Modbus/Ethernet Bus converter can be installed at the DIN-rail. This hat-rail module will be
explained in a separate manual.
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12.10. Configuration of the Ethernet module
1. Start the software “Easy setup”.

¢ The following screen will appear. Select Z-Key at the register called

“Products in alphabetical order” (market with 1 in screenshot).

e Push the “Start” key (market with 2 in screenshot).

) EASY Setup ver. 44.0.0

File

Products in alphabetical order

ZKEY

Z-DHN
ZDH0
ZD0uT
Z-DAG-PID

X .

Z-KEY

Pt
Z-LINK1-MNM
Z5G

Z-5G-L
Z109PT2-1
Z109REG
Z109REG-BP
Z109REG2-1
Z1057C2-1
Z103U12-1
Z11341
Z170REGA1
22031
72041
ZC-16D18D0
ZC-24D1
ZC-24D0
ZC-3M0

EASY Setup app

GETITOMN
P" Google Play st

Advanced Modbus TCP/IP - RTL Gateway and Serial Device Server

Discover mobile application, search it on Google Play Store

© SENECA

Configurator version 1.0.7.0
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2. The following screen appears. To test the communication pushes the key “Test”
(1). The current IP-address, which is saved at the module will appear.

W Lasy Z-KIY X - basy F Y - .

@ SENECA @ SENECA

TEST CONFIGURAZIONE

CONFIGURAZIONE ETHERNET ATTUALE

THE SOFTWARE WILL LEAD YOU THROUGH THE CONFIGURATION

NDIRIZZO 1P 182 1668 80.101
4 { 258.255.2585.0
GATEWAY 192.168.80.1

.:vETUF‘

temssmrmem  NOETRO () £ AvanT €&

3. Get back in the menu and push the key “Setup” (2). Connect the Ethernetmodule
with an USB-port of a pc. Then the key “Automatic search” (3). A screen appears,
allowing to set the TCP protocol. After a correct TCP is set push the key “Next”.

& SENECA & SENECA
ETHERNET CONFIGURATION

DHCP DISABLE

CONFIGURATION MENU'

@ SENECA

IP ADDRESS

MASK
GATEWAY

-
Connected with Z-KEY
)
@

oK ANNULLA

SELECT THE SEARCHING STRATEGY

e BACK e @ NEXT @

4. At the next screen push the key “Send IP configuration to Z-key”. The
settings will be written to the module.
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ATTENTION

. It can happen that the following message will appear:

-
e

© SENECA

TEST CONFIGURATION

MESAGGE x

© SENECA

ANNULLA

ot i sack (D £) next (€€

Just confirm the message and test, whether the settings are set. Normally
the message can be ignored.

5. The settings are saved at the module now.

Adjustment of the SWG100 with the Ethernet

After the settings are configurated the analyzer can be connected with the
Ethernet.
1. Connect the Ethernet module with the network. For the connection

use a LAN cable.

Ethernet RJ45
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2. Open the path Extras/General settings, at the analyzer. Push
F3=Modbus. At this menu the Modbus slave parameters can be

[ General settings =q| Hodbus slave settings =g
LCD brightness 60 % Modbus sluve settings
Country International .
Language English Baud rate 19200 —LExam le:
Keyboard beep ON Slave address 238 Baud rate: 19200
Requlesr udmin-PIN OFF S'ro;.) hits 1 Slave address: 238
Service message OFF Parity even R
External contral relais Data hits 8 StOp bits: 1
Thresh.cond.alarm [kQ] 80 ifyge
Request count 4954 Parlty' ?Ven

. . Data bits: 8

[ dote & time | _eat.cirl. | _modbus | I T

Picture: The screenshot shows an example of a Modbus slave settings.

3. Inthe next step it is necessary to build a connection between the
analyzer and the network. To do this open the browser at a pc and
open the webserver with the address:

http://192.xxx.xxx.xxx/maintenance/index.html
Important
@ . With the test modus for the alarm outputs of the |10 module,

the alarm relays at the 10 modules and the relay at the PCB
mainboard can be activated.

Important
@ The 192.xxxx.xxx.xxx is the IP-address, which is configurated at

the module (see chapter xx).

Example:
The IP-address of the module is 192.168.100.154, then the correct address to

invoke the webserver is: http://192.168.100.154/maintenance/index.html.

4. The webserver-address is protected with a password. The default
password is:

a. Username: admin

b. Password: admin.

5. The following screen appears.
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< > O m (i) 192.168.100.139/mair e/index.html
il
@ SENECA Z-KEY Real Time View Firmware Version : 4100_107
RealllinElen DHCP Disabled
Setup ACTUAL IP ADDRESS : 192.168.100.139
Firmware Update ACTUAL IP MASK : 255.255.255.0

ACTUAL GATEWAY ADDRESS: 192.168.100.250
ACTUAL MAC ADDRESS: c8f9-81-0c 0168
WORKING MODE: MODBUS BRIDGE ON PORT#2

RESET Z-KEY

6. Push “Setup”. A list with the actual adjustments will be appeared.

& = A A (1) 192.168.100.139/ma

@
@ SENECA Z-KEY Setup Firmware Version : 4100_107

Real Time View CURRENT UPDATED
Setup

Firmware Update DHCP Disabled Disabled

STATIC IP 192.168.100.139 |192.168.100.139

STATIC IP MASK 255.255.255.0 5526525560

e

STATIC
GATEWAY 192-168-100.250 192.168.100.250
MODEUS <
WORKING MODE BRIDGEON  [MODBUS BRIDGE ON PORT#2 v
PORT#2

[
=
=]

TCPAP PORT 502

TCPAP TIMEOUT

[ms] 512 512

PORT#2

BAUDRATE 19200 9200 ~

Modbus slave settings €8

Modhus slave seftings PORT#2 DATA o
BITS
Baud rate 19200 PORT#2 PARITY Even Even ~
Slave address 238 gy
Stop hits 1 BITS
Parity even WEB SERVER
Data bits 8 PORT
WEB SERVER

AUTHENTICATION admin admin
Retjuest count 4954 USER NAME

I T T ST

AUTHENTICATION
USER
PASSWORD

admin admin

FTP SERVER
PORT

[
=

N = @ [z

FTP SERVER
2 AUTHENTICATION admin admin
USER NAME

FTP SERVER
AUTHENTICATION
USER

PASSWORD

admin admin

FACTORY DEFAULT

At this protocol the following adjustments must be set:
6. Working mode: MODBUS BRIDGE ON PORT#2 (1).

7. Baudrate (2):
8. Data Bits (2).
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9. Parity (2).

10. Stop Bits (2).

The baudrate, data bits, parity and stop bits must be the same like at the
SWG100. After the settings are done, push the key “Apply”.

Connection the SWG100 with MRU4WIN
1. Open MRU4WIN.

2. Push the key “Create new Modbus device” (1).

MY MRU4win

* Scannen

° Modbus Gerate erstellen

2

Tabelle

. N

1113_Device
Modbus 192.168.100.54:8100
Nicht Verbunden

=

GKM_10113
Modbus 192.168.100.54:8080
Nicht Verbunden

(e

3. Set the Modbus setting from Serial to TCP(2).

Can be
1 Modbus Einstellungen - O * & Modbus Einstellungen - O x found at the
webserver
Serial/TCP | Serial - Serial/TCP | TCP o
c P Serial ’
om Fort Tep ¥ 152168100138
Baudrate | 9600 v Port 502 ,
Data Bits | 8 b 4 Here the type of the
party e . device must be set.
Example: It is the
StopBits | One - Ethernetmodule
Name v Name SWG100 Biogas v g?/\slgn;gl()e(éat a hi
|ogas,t IS
SlavelD | 0 SlavelD | 238 device must be set.
QK Abbrechen QK %brechen
NG

4. Inthe menu the following points must be set:

\ Modbus slare seitings =g
odbus slave settings
Baud rure 19200

Slave address 238
Stop hits 1
Pag( Parity even
Data hits 3

Request count
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e |P-Address

e Port number
e Device

e Slave-ID

The slave ID can be found at the modbus settings (see screenshot). The port
number (called Port at the setting) can be found at the Ethernet protocol
(see chapter 1.1 point 6).
5. The new created device can be found at the left side of the MRU4WIN
screen. Activated it and start the logging.
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12.11. Option: NDIR-bench for CH4/CO2 analysis, 0-100% / 0-100%

ot [ ]
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This NDIR-bench is for biogas at AD plants. It detects CH; and CO; in
percent range.
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This chapter shows, how to adjust the different type of NDIR-benches.
The procedure is for all kind of NDIR-benches the same.

Close door
During the entire adjustment, the cabinet door must be
closed.

The PIN-Code is: F1 - F3 - F2 - F2 - UP - DOWN

1. Select the menu: EXTRAS/ADJUSTMENT MENU and input the 6 symbols
password.

iB<]  Zero-point: If this symbol appears, just wait until it disappears.

Air purging 239 \ Extras menu I\

Extras menu l‘ ‘ Adj meny QEXT0<]

General serfings

| storage

exiras

M omropi=ad £

4

Measurement configuration
Measurement cycle config.

#
Anualog output configuration
Alarm output configuration
Adjustment menu

Default settings

Contents SD card

Event viewer

. A i
|

Analog output configuration
Alarm output configuration

ﬂd|USIITIEI'II menu

Contents SD card
Event viewer

. A i
I

Adjustment gas nom. value
NDIR CO2/CH4 adjustment
Adjusrment p-ubsolute
Adjustment smp. flow meas.
Hardware state & tests
Setup auto-calibration

Gas selection  sample gas 1

€02 in zero gas [ppm] 400
I N

& - =
W

2. Select the menu point “gas selection (1)": Here the user can
choose between:

a. Zerogasinlet. Sucks gas from zero-gas inlet, if
activated. (2)

b. Calibration gas inlet. Sucks gas from calibration gas inlet, if
activated.

c. Sample gas.
activated.

Sucks gas from sample-gas inlet, if

The screenshot below shows the different gas inlets and their
position at the analyser.
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Adj menuy 5

Adjustment gus facror
Adjustment gus nom. value (m (2)

NDIR C02/CH4 adjustment
Gus selection  somple gos 1

Adjustment CH4 pellistor
Adjustment smp. flow meus.

Gus selection Zero guos
Gus selection calibr.gas

Hardware state & tests
Setup auto-calibration
Gas selection  sample gas 1
€02 in zero gas [ppm] 400
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3. Mounting the adjustment gas cylinder: The pressure reducer must be

set at max. 500 mbar. The adjustment gas cylinder remains closed.

High pressure!
Gas cylinder stands under high pressure!

Can cause injuries or death.
Only educated staff should install the device.

A

4. Open NDIR cuvette menu: Open the menu EXTRAS/ADJUSTMENT
MENU/NDIR C02/CH4 ADJUSTMENT. Here the values should now be close
to zero. The menu has the follow structure:

Adjustment Multi Gas Bench Q
El— | cH4 [%] 0.2
[ 2 B Low.set point 60 1.000
<J—| Upp.set point 100 1.000
€02 [%] 0.2
Low.set point 40 1.000
Upp.set point 100 1,000
.l g

b

Reference:
1. Sample gas channel with current values (acutal value)

2. Lower set point, with set gas cylinder value and factor
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3. Upper set point, with set gas cylinder value and factor
4. Manual execution of the zero point

5. Reset to standard adjustment.

Preferences: Enter the set point from the gas adjustment cylinder into
the menu (see 1). To do this, mark the lower set value and press the
left and / or right arrow key (see 2). A blue window appears in which
the target value can be entered (see 3). This must be done for both
CH4 and CO2.

L l Ob. Sofwert L0 100D

- €0z [%] 0047

| Ust_ Sellwers 40 1008

Ob. Solfwert 100 1808

© =

Open adjustment gas cylinder: Open the adjustment gas cylinder.
The actual value changes. After 1 until 2 minutes the values should
no longer change. If the value is adjustable, the set value is shown in
quotation marks.
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Low.set point 60" 1.000
Upp.set point 100 1,000

Set a new adjustment factor: Finally, pressing the OK key sets the new
adjustment factor. This must be done for CH4 and for CO2.

During the whole adjustment procedure, only the lower setpoint
value is changed. The upper set point remains unchanged. This is
only adjusted if the accuracy in the 100 % range is to be improved.
For this purpose a 100 % CH4 and a 100 % CO2 clean gas cylinder is
required.
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12.12. Option: H2 thermal conductivity detector measurement 0-100%

ococooOoO0O oo
o000 0OCOO00D o000 O0OO0O0OOO0OO00D
0000000000 SR oo 0030000000000
SO O000SGO00DGOO00DRRO0OSGO00DSOO00DOOO000
oo
oo
oo
oo

00D 0ODDEFTIOODDOFRFOOD DO ODD OO ODD OO0
o o0O0OQOOCTPOCO0OO0ODODOSPOCPTOO0OO0ODODDOPOTOO0DDODOCPOD000D0DDOO000OO0O0
oooooOooO>OO0OOCOQOOCTOCPOCOO0OOCOOOTPOTOO0O0CODDOCDOD0O00D0DDOO000DO0O0O0
o000 OCP00COQPOCPTO00C0ODP P00 0000000000000

90 0006000000000

0000000000000 00000000000000000000000000
OO0 000RO0 00D O00ODO0000O0000
GO OOODIO000000000
S0 0000530000 000000

It can equip the analyzer with a Hz thermal conductivity detector, with a
measurement range from 0-100%.
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12.13. Option: NDIR-bench for 0-3.000ppm C02/0-3.000...30.000ppm CH4

o O 0000000030
oLl L L =] o> Oo0OO0OO0COCDOCDODO0OO0ODOOO o
o000 O0D0 o o000 O000O0OO o
[T - - I - - T - -2 -] Lo - - - - - - - - @
G000 03 d 0000 [ GO0 0030000300 @
000230000 @ e 000030000000 kel
o000 3>O0D0D0 oo O 000000000 O0 o
o000 O0D0 oo Lo B T = =« e A = N o
[0 - T - I - - - - - - - -2 -] L - - O - - R - - - - o

I

G0 0066000060000
B |isssiiaassiiaas

000D OO00D0OO000000000OO0000000000 000 Sl
o000 0O00000O00000000000O0000D0000000000D
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[ ] Lo QOSSO0 00300000
LB O
o000
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Lol = O ] 0o 0000 00000 =0 =]
Lo O ] 00 O 0000000000 [ -]
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12.14. Option: Dilution-unit for H2S and CO electrochemical sensors

200098 Q9
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Dilution-unit

The dilution-unit, inside the analyser dilute the sample gas flow with a define ratio. The
unit is preadjusted. The operator must do a fine calibration of the device, to improve the
accuracy of the measurement. For the fine calibration it is indispensable to tube the vent
and all sample gas inlets, before making the actual calibration. The correct order for the
fine calibration is shown in the flow chart.

Correct installation of the SWG-100

}

Tubing of the vent

}

Tubing of all sample gas inlets

|

Installation of the calibration gas cylinder

}

Fine calibration of the dilution-unit

Furthermore, it can be necessary due to abrasion and contamination effects to recalibrate
the dilution-unit.

Correct installation of the SWG100
See chapter 5.2.

Tubing of all sample gas inlets
See chapter 5.2.

Installation of the calibration gas cylinder

See chapter 7.11. For the calibration of the dilution-unit, MRU recommends a gas cylinder
with a min. concentration of 500 ppm, from the target gas.
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Fine calibration of the dilution-unit

Follow steps must be done, for the fine calibration of the dilution-unit. The

steps below show the entire adjustment on the example of a H2S-sensors.

1. Installation of the calibration gas cylinder (gas cylinder for the undilute
calibration).

2. Adjustment of the undilute electrochemical sensor.

a. Open the path: Extras/ AbusTMENT MENU/ ADJUSTMENT GAS FACTOR
b. Select the electrochemical sensor, which should be adjusted.

Adjustment gas facter ]

02 20.95 %
o -0.1 ppm  1.000
C0/H2 1.000

HIS high 473 ppm  1.000

T: 657 s G: 0.0 %/min

|_02=uit [ Avto Spun | _cioss |
c. Impinge the device with the calibration gas. Wait until the gas

concentration, of the sensor will not change anymore.

d. The actual value is displayed at the screen. This actual value
must be adjusted with the set point, from the gas cylinder. To
do this, changes with the right/left arrow keys the gas factor
until the actual value is adjusted with the set point.

3. Adjustment of the dilution-unit.

a. Installation of the calibration gas cylinder, for the dilution-
unit. This gas cylinder must have a min. concentration of 500
ppm of the target gas.

. Open the path: EXTRAS/ADIUSTMENT MENU/ GAS DILUTION ADJUSTMENT.
c. The follow screen appears. The menu has the follow structure:

Page 154 of 158



MRU GmbH SWG 100 User
Manual

Gasz dilution adjustment o

Gas dilution adjustment

Dilution factor 48.95 <—E
CO [ppm] -0 4—@
H25 [ppm] 23174
02 [%] 20.98

i. Dilution factor (1): Means the dilution ratio. For
example: the value 50 means a ratio from 1:50. Hence,
10,000 ppm pure H2S, for example, will dilute to 200
ppm. The mathematical basic formula is:

Cpure:CDilution *f Dilution

Cpure= Undilution gas concentration [in ppm].
CDilution=Dilute gas concentration [in ppm].
fDilution=Dilution factor [do dimension].

ii. Dilutable gases and the actual values (2): This show
the dilutable gases and the calculated undiluted actual
gas concentration value (Coure).

d. Tofine calibrate the dilution-unit select the dilutable gas and
impinge the analyser with the calibration gas. Wait until the
gas concentration will not change anymore. Shift with the
right/left arrow keys the dilution factor, until the actual value
has the gas concentration of the calibration gas cylinder.

Software-settings
The operator can do following settings.

Page 155 of 158



USER MANUAL SWG100

Measurement configuration o
Demo meas. values OFF
Temperature unit °C
P-ubsolute unit hPua
Sample flow 50 I/h

H2S threshold 400 ppm

I T
e Threshold: The operator can change the threshold. If the value is
above this threshold, the dilution will turn on.
e The path for this setting is: ExTRAS/IMEASUREMENT CONFIGURATION.
e Marked the setting “threshold” with the cursor. With the
left/right arrow keys the value can be changed.
e Leaving the menu and confirm the modification.

Setting the dilution cycle

In the default setting the dilution is set automatically. This means, the first
cycle will be measured dilute. If the gas concentration is under the
threshold, the next cycle will be measured undiluted. If the sample gas
concentration will reach the threshold again, the dilution will be activated.
During the activation, the measurement value will be hold for 90 sec. At the
display, the dilute measurement value will be displayed with “hold”. After
the 90 sec. the life-values will turn on again.

feasurement 59:50 Measurement 57:51

7,

. g
CH4
[%] 0.00 > [c%l?t' 0.00
02
i 20.97) >/ 2 20.91

M,

\)

fasheld 473 Hsdil. 93665

90 sec. [ppm]

5 0.03 o 0.05
0 Threshold
© [ Y _/_/_' _|co 0

[ppm]

[C%HL*:L]iniernd 0.0 CH4 internal 0.0

[% LEL]

The operator can change the dilution settings, from every measurement
phase setting, from “automatically” to “ON”. ON means, the dilution is
permanent activate for this measurement phase. Other measurement
phases are not affected. For example: If the SWG-100 has a sample gas
junction, with three sample gas inlets and the dilution-setting from sample
gas-inlet 1 is permanently activated (ON), the two other sample gas-inlets
are further set to automatically.
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To change the dilution setting follow steps must be done:
o Open the path: ExtrRAS/MEASUREMENT CYCLE CONFIG.
¢ Open the measurement phase, from the sample-point, which should

be set.
e Press the OK key, to turn into the detail menu of the measurement
phase.
e Change the dilution from “automatically” to “ON".
[ Measurement cycle config. - 15:00 Cycle phase details a
Measurement
Measurement SP1 The phase is octivared.

Measurement SP2

Phuase duration 2:00

[ Lavto-config

insert

Suctionfresponse time  0:30
Live meas. time 1:30
H2S dilution  automarically

IR P m

H2S dilution ON

Cycle phase details 5}
Measurement

The phase is octivated.

Phase duration 2:00
Suctionfresponse fime  0:30
Live meas. time 1:30

L deoctivate ||
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13 Declaration of conformity

seit 1984 @

EU-Konformitétserklarung c
- Declaration of conformi
illiil°l}&T!(ﬁllW W

MRU Messgerate fiir Rauchgase und Umweltschutz GmbH
Fuchshalde 8 + 12

m 74172 Neckarsulm-Obereisesheim o\\\a‘“““"ﬂga,,,%

Deutschland / Germany {
TNet Tel.: +49 (0) 7132 - 9962 0 = =
T Fax: +49 (0) 7132 - 9962 20 5 @ —

E-Mail / mézv['lnfo@mru.de 7SO0
Internet / site: www.mru.eu

R

Bevollmdchtigte Person, flr die Zusammenstellung der technischen Unterlagen
Person authorized to compile the technical documents

Name / name: Dierk Ahrends
Funktion / function: QM-Beauftragter / QM- Representative
Firmenname / company: ~ Messgerte fiir Rauchgase und Umweltschutz GmbH
StraBe / street: Fuchshalde 8 + 12
Oort/ city: 74172 Neckarsulm
Land / country: Deutschland / Germany
Produkt/Preduct
Bezeichnung /designation: Gasanalysator
Gas analyser
Produktname / name: SWG100
Funktion / function: Gasanalyse / gas analysis

Hiermit erklaren wir, dass das oben beschriebene Produkt allen einschldgigen Bestimmungen
entspricht, es erfiillt die Anforderungen der nachfolgend genannten Richtlinien und Normen:

We declare the conformity of the product with the applicable regulations listed below:
o EMV-Richtlinie / EMV-directive 2014/30/EU

o Niederspannungsrichtlinie ! /ow voftage directive 2014/35/EU
o RoHS-Richtlinie / RoHS directive 2011/65/EU (RoHS I1))

Neckarsulm, 20.06.2016 gl‘% L 4/

Erwin Hintz, Geschaftsfihrer ! Managing Director
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