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1. Forewarning

Any user that wants to use theiltiDetek3 Tracdmpurity analyzemust read this manual.
It containsimportantinformationto successfullyoperatethis instrumentLDetekassumes
thatall operatordavetakenthetimeto readthisinformationbeforeinstaling, operating and
troubleshooting this analyzer.

If any erroris suspected byhe reader pleasecontactLDetek.LDetek reservetheright to
make any changes to subsequent editions of this document without prior notice taholders
this edition.

We wantto thankyou forchoosingLDetek as yougasanalyzersupplier.
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2. Warranty, maintenance , and service policies

Goods and part(s) (excluding consumaptaanufactured by the seller are warranted to be
free from defects in workmanship and material under normal use and sertwelver (12)
months after installation and staup and not exceedingighteen (18)months from ship-

ment date. Consumable, chemical gap-rings, etc., are warranted to be free frdefects

in workmanshipandmaterialundernormaluseandservicefor a periodof ninety

(90) daysfrom the dateof shipmentby the seller.Goods part(s) proverby the sellerto be
defectivein workmanshipand/ormaterialshall be replacedor repaired,free of charge,

F.O.B. Seller's factory provided that the goods, part(s) are returned to Seller's designated
factory,transportatiorchargegprepaid,within thetwelve (12) monthsafterinstallationand
startup and not exceeding 18 months from shipment date. In the case of consumable
within the ninety (90) days period of warranty, a defect in goods, part(s) and consafmable
the commercial unit shall not operate to condemn such commercial unit whegosuatsh
part(s)andconsumablare capablef beingrenewed, repairedr replaced.

The Seller shall not be liable to the Buyer, or any other person, for the loss or daetdiye
or indirectly, arisingfrom the useof the equipmenif goods,from breachof anywarranty,
or any othecause.

ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED ARE HEREBY EX-
CLUDED.

IN CONSIDERATION OF THE HEREIN-STATED PURCHASE PRICE OF THE

GOODS, THE SELLER GRANTS ONLY THE ABOVESTATED EXPRESS WAR-
RANTY. NO OTHER WARRANTIES ARE GRANTED INCLUDING, BUT NOT LIM-
ITED TOEXPRESS AND IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESS-ORA PARTICULAR PURPOSE.

THIS WARRANTY IS THE ONLY WARRANTY MADE BY LDETEK INC.FORTHE
GOODSDELIVERED HEREUNDER, AND NCEMPLOYEE,REPRESENTATIVEOR
OTHER PERSONOR ENTITY IS AUTHORIZED TO ASSUME FOR LDETEK INC
ANY OBLIGATION OR LIABILITY BEYOND OR AT VARIANCE WITH THIS WAR-
RANTY IN CONNECTION WITH THE SALE OH.DETEK PRODUCTS.

Limitations of Remedy SELLERSHALL NOT BE LIABLE FORDAMAGES CAUSED

BY DELAY IN PERFORMANCE.THE SOLE AND EXCLUSIVE REMEDY FOR

BREACH OF WARRANTY SHALL BE LIMITED TO REPAIR OR REPLACEMENT
UNDER THE STANDARD WARRANTY CLAUSE. IN NO CASEREGARDLESS OF
THE FORM OF THE CAUSE OF ACTION, SHALOHE SELLER'SLIABILITY EX-

CEEDSTHE PRICETO THE BUYER OF THE SPECIFICGOODS
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MANUFACTURED BY SELLERGIVING RISETO THE CAUSEOFACTION. BUYER
AGREESTHAT IN NO EVENT SHALL SELLER'SLIABILITY EXTEND TOINCLUDE
INCIDENTAL OR CONSEQUENTIAL DAMAGES. CONSEQUENTIALDAMAGES
SHALL INCLUDE BUT ARE NOT LIMITED TO, LOSSOFANTICIPATED PROFITS,
LOSS OF USE, LOSS OF REVENUE, COST OF CAPITBNID DAMAGE OR LOSS
OF OTHER PROPERTYOR EQUIPMENT. IN NO EVENTSHALL THE SELLER BE
LIABLE FOR PROPERTY DAMAGE AND/ORTHIRD-PARTY CLAIMS COVERED
BY UMBRELLA INSURANCE AND/OR INDEMNITY COVERAGE PROVIDED TO
THE BUYER, ITS ASSIGNS,AND EACH SUCCESSORNTERESTTO THE GOODS
PROVIDED HEREUNDER.

Major force . The seller is not liable for failure to perform due to labour strikes dreaad
the sellcamtrobs direct

SERVICEPOLICY

1. If aproductshouldfail duringthewarrantyperiod,it will berepairedreeof charge.
Forout-of-warranty repairs, the customer will be invoiced for repair charges at current
standardabourand materials rates.

2. Customers who return products for repairs, within the warranty period, and the
products foundto be freeof defect, mayeliable for the minimum currentepair charge.

3. Forpartsreplacementheoriginal partmustbereturnedwith theserialandmodel
numbersf the analyzeiNO PART WILL BE SHIPPED IF THE ORIGINAL IS NOT SENT BACK
TO LDETEK INC.
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RETURNING A PRODUCT FOR REPAIR

Upondetermininghatrepairservicesarerequired the customemust:
AObtainanRMA (ReturnMaterial Authorization)number.
ASupplya purchaserder numbeor other acceptabl@formation.

Anclude a list of problems encountered along whigname, addresgelephone, and
RMAnumber.

AShiptheanalyzeiin its original crating orequivalentFailureto properlypackagehe
analyzemwill automatically void thevarranty.

AEvery gas connection must be capped with appropriate metal caps. Failure to do so will

automatically void thevarranty.
AWNrite theRMA numberon theoutsideof thebox.

AUse an LDetelapproved carrier. Also, the delivery must be sent to LDetek facilities.
LDetekwill not accept airporto-airportdelivery.

A Detekwill notcoverthetransportatioriees.
Other conditions and limitations may apply to international shipments.

PROPRIETARY RIGHTS

Buyer agrees that any LDetekOos softwmare,

cludedin thegoodsorderedareproprietaryof LDetek.No changemodificationdefacement,
alteration,reverseengineeringneithersoftwarede-compilationsnormreproductios of such
softwareor hardwargoroductspr disclosure®f programmingontento other partiesreau-
thorized without thexpress written conseat LDetek.

To maintain LDetekod6s trade secret and
firmware,such items araotsold hereunder but akeensedo thebuyer.

LDetekInc. reservesheright to interruptall businesselationshig andwarrantyor service
if thereis anytentativefrom anycustomerso reverseengineeringanyof LDetek productsr
to tamper with any sealed module.

TrademarksandproductidentificationasMULTIDETEKS3 arethe propertyof
LDetekInc. andshallbeusedonly in connectionwith LDetek'sproductsNo third party
couldremove oidefaceany model numbesr marks.

(0]

t her
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3. Declaration of conformity

Y

BJ Declaration of Conformity ngl'E’K

1. Product model:MultiDetek 3 Compact gas chromatpgraph A PST BRAND
2. Name and address of the manufacturer:
LDetek Inc.

990Monfette E.
Thetford Mines, QC G6G 7K6
+1(418)7551319

Email: info@Idetek.com

Thisproduct is in conformity with the following EU Directives ,Standard(s) or Normative Document(s):

3. Directives

Low Voltage Directive (LVD) 2014/35/EU,

Electromagnetic Compatibility Directive (EMC) 2014/30/EU,

Restriction of HazardouSubstances (RoHS) Directive 2011/65/EU2014/68/EU

Pressure Equipment Directive

This product does not bear CE marking for the Pressure Equipment Directive, but are supplied in accordan
with Article 4, paragraph 3 of 2014/68/EU by using SEP (sound enginéeg practice) in the design and
manufacturer and are provided with adequate instructions for use.

4. Standards

CISPR32: 2015A1: 2019 Class A : Electromagnetic compatibility of multimedia equipment- Emission
requirements

EN610161:2010 Safety Requirements for Electrical Equipment for Measurement, Control, and
Laboratory Use Part 1: General Requirements

5. On behalf of theabove-named company, | declare that under our sole responsibility, on the date that
the equipment accompanied by this declaration is placed on the market, it conforms with all technical
and regulatory requirements of the above listed EU Directives.

( —‘\
T <Pany-6agné 7 CTO
Thetford Mines, QC

Date: 03/2022
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UK Declaration of Conformity aa
1. Product model: MultiDetek 3 Compact gas chromatpgraph LD ;@’.;jjé@p;ii\

2. Name and address of the manufacturer:

LDetek Inc. U K
990 Monfette E.

Thetford Mines, QC G6G 7K6 ' n
+1 (418) 755-1319

Email: info@ldetek.com

This product is in conformity with the following UK Directives ,Standard(s) or Normative Document(s):

3. Directives.

Electrical Equipment (Safety) Regulations 2016 : S.1. 2016:1101

Electromagnetic Compatibility Regulations 2016: S.I. 2016:1091

The Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic Equipment
Regulations 2012 : S.I. 2012:3032

Pressure Equipment (Safety) Regulations 2016: S.I. 2016:1105
4. On behalf of the above-named company, | declare that under our sole responsibility, on the date that

the equipment accompanied by this declaration is placed on the market, it conforms with all technical
and regulatory requirements of the above listed UK Directives.

h W
Thetford Mines, QC
Date: 03/22
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4. Specifications

Gas Chomatographybetector

PED/TCD/FID

Online Detectors:

Quart Crystal Microbalance / CeramicdtatOxide / Electro-
chemical / Zirconia

Standardeatures:

Temperatureontrolled process GC

15,660 wide touchscreen
Windows 10 loT

Ethernet ports available for remote control and Modbus
Self-diagnostic system with maintenance planning

Isothermal and/or programmable ramping ovens

Electronic flow control regulators for carrier & sample gases
4-20 mA isolated outputs

Alarm Historic

Digital system output for remote monitoring (dry relay contact
2 alarms contact

High-resolution Chromatogram output

wi t

Options:

Serial communication (RS232/485) / Profibus / Modbus / Ethg
Compact purifier attached to the chassis for generatingphgty
carrier gas

Integrated stream selector system

Digital inputs for remote startin@4V)

Analog inputs for connecting external instruments

Remote control for stream selector (LDGSS)

Split/splitless injector (can be heated)

Dual sample inlets with simultaneous analysis

Built-in online sensor module for trace moisture: Quartz Cryst
(ppb/ppm) or Ceramic (ppm)

Built-in online sensor module for trace oxygen: Electrochemig
(ppm) or Zirconia (ppm)

Gasconnections:

1/ 8 6 6 faceseallof chbripdession fittings

Carrierpressure:

100PSIG(other carrier pressure available on request)

Ambienttemperature range:

10 °C-45°C

Ambient temperature control
range feature:

20°C- 40°C (out of this range, surrounding ambient temperatl
must be stabilized)

Calibrationgas:

50%¢to 90% of the full scale

Samplepressure:

5 to 30 PSIGother pressureavailable on request)

Supply:

115VAC, 507 60 Hzor 220 VAC,501 60Hz

Powerconsumption:

Maximum500 Watts

Repeatability:

Three times the percentage of deviation (3*CV %) of each co
nent has to be smaller than 5% on ten consecutive cycles

Accuracy: Betterthan+/- 1% erroror LDL whicheveris higher
LDL: 3 timesthenoise level
LOQ: 3 times LDL value

Long-term stability & drift:

Three times the percentage of deviation (3*CV %) of each co
nent has to be smaller than 10% for 8 hours

Linearity:

RIS =B =B =B =S =B==5=15 === =1~ RN —NES=3=3 =33 =3 =3NNS 3 ~E=3=3=3=3=3=3=3 =33~ =3~ NES~E~

For 5 points within the measuring range, the linear curve mus

have its R2 at a value between 0.998 and 1.00

14
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5. Installation

5.1. Storage and handling instructions
5.1.1. Analyzer storage instructions

In order for this product to be functional upon installation it should be stored in accordance
with the guidelines below:

The product must be housed in a sheltered area, out of direct sunlight and rain.
The product should be stored to minimize the possibility of sitting in ground water.
The temperature within the storage environment should be maintained between +10
and +30 °C (50 and +85 °F).

The humidity within the storage environment musi.bgo 95 %RH

The storage environment must not expose the analyzer to any corrosive elements.
All electrical and process connections should remain disconnected and capped.

All protective coatings should remain in place until installation.

Any documentation supplied with the product should be removed from the packing
crate and stored elsewhere to protect its integrity

9 Storing the product for longer than 6 months caifdct the time required for start

up.

= =4 =4

= =4 =4 -4 -9

5.1.2. Detector cautions

The MultiDetek3 utilizes multiple detection techniques that have beenegtdblished in
the industry for many years, includilasmaEmissionDetector (FED), Flamelonization
Detector FID), Thermal Conductivity Detectoif CD), and others upon request.

PED

ThePEDoperates on the principle of spectroscopic emisgigrure quartz cell is placed in

an electromagnetic field generated by a specific-mggnsity generator. This electromag-

netic field creates plasma, which emits light at different wavelengths. By using appropriate
optical filters, the detector can detéee desiredmpurities One of the key benefits of the

PED is its ability to offer a selective mode based on the spectral line used to measure specific
impurities, providing both selectivity and sensitivity.

To prevent the quartz cell from cracking, it is important to mairgaimtospheric pressure

in the analyzer vent Any back pressure on the detector vent connection can cause damage
and requirethe replacement of the plasma detector module. However, the PED is a low
maintenance device that does not require regular upkeep.

FID
The FID is a commonly used gas chromatography detector for the analysis of organic com-
pounds. It operates on the principle that when organic molecules pass through a hydrogen

15
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flame, they are ionized, creating a current that is measured. The magnitude of the current is
proportional to the concentration of the organic compound. The FID requires a fuel gas (usu-
ally hydrogen) and an oxidant gas (usually air) to sustain the flaneel-ID is highly sen-

sitive to most organic compounds, making it a popular choice for a wide range of applica-
tions

TCD

A TCD is a type of detector commonly used in gas chromatography. It operates by measuring
changes in the thermal conductivity of the carrier gas flowing through the detector caused
by the presence of analytes. The TCD consists of a sensing element aptetence ele-

ments, all of which are housed in an oven. When the carrier gas passes through the sensing
element, it transfers heat away from a filament that is heated to a constant temperature. As
the analytes pass through the sensing element, they @idpkacarrier gas, causing a de-
crease in thermal conductivity and a corresponding increase in filament temperature. This
temperature chamrgis detected and measured by the reference elements, allowihg for
guantification of the analytes. The TCD is highly selective and sensitive and is commonly
used for the detection of namlatile or semivolatile compounds, such as gases, inorganic
compounds, and some organic compounds.

16
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5.2. Analyzer application

The MultiDetek3is specifically designed for analyzing impurities aainple as outlined in the
instrument's specification sheet. Using this instrument withodimgr gas type may cause damage
to the analyzerTo ensure safe and proper use, refer to the "Operating Parameters" document that
accompanies the unit. It is important to note that the GC is not intended for use in hazardous areas.

5.3. Start-up

To ensurdahe proper starup of theMultiDetek3 it is important to follow the steps below.

All LDetekproducts are carefully packaged in a sturdy cardboard box, and each instrument
is accompanied by a USB drive containing relevant documentation. If you require any assis-
tance, please do not hesitate to contiacatsupport@ldetek.com

1. Carefully unpack the instrument from the box and inspect it to ensure that it is in good
condition and has not been damaged during shipping.

2. Locatethedocuments, USHIrive, fusekit and power cables

3. Choose whether to install the unit on a table or mount it on a rack. If mounting on a
rack, refer tosection10 for panel cutout drawings and to determine the required space.

4. Carefully install the instrument in its designated location and inspect it to ensure that it is
in good condition and undamaged. Before connecting the carrier gas lines to the Multi-
Detek3, it is necessary to install and putige lines Please consult the "Operating Pa-
rameters" document included on the USB drive for information on the appropriate carrier
gas typepressureaindgas line connections.

5. The carrier gas purifigi. DP1000)must bestarted first andat installit, follow the steps
in the LDP1000 usero6s manual

6. After the LDP100Chas beermpurged, connedts outletto the back panel connection of
theMultiDetek3namedi Car r i er | nl et 6. Betisoaryemportaminect i n.
to remove all theaps installed on thiglultiDetek3 back panelAny back pressure on
the detector vent connection can cause damage and requtree replacement of the
plasma detector module.

7. Once the gas lines have been purged and the carrier gas is connected, connect the power
source. Check the "Operating Parameters" document to verify that the voltage is correct
(either 120VAC or 240VAC), and make sure that the voltage ireticat the red indica-
tor of the power inlet module on the back panel matches the voltage of the power source.
Using the wrong voltage source can cause severe damage to the instrument.

8. Turn ON the unit by switching on the back panel switch and waihé&urnitto boot. The
MultiDetek3 works within a WindowsbasedenvironmentLDChroma+will startauto-
matically after the stauip. After each booup, the chromatogram screen shown below
will appear.
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H2 ~ || Spanl v || Start | AutoRestart

u In MD3-Testbench connected Low flow on “LDepcl”

Figure 1: Boot up screen

9. Before proceeding, it is essential to resolve all active akextgpt for'Flow deviation
on Sample" and "Low flow on Samplé'o view the list of active alerts, doubdéick on
the red alert bar to open the alert menu.

Alerts *

Active  Historic  Setup

Description Date

[3.00] Temperature deviation on "Cveni” 2022-12-22 14:46:12

[3.01] Temperature deviation on "Cven2” 2022-12-22 14:46:12

[3.02] Temperature deviation on "HCD 1" 2022-12-22 14:46:12

[3.03] Temperature deviation on "Heatedzone™ 2022-12-22 14:46:12

[1.00] Low flow on "LDepcl” 2022-12-22 14:45:02

[1.01] Low flow on "Sample1” 2022-12-22 14:45:02

[2.00] Flow deviation on "LDepcl”® 2022-12-22 14:45:02

[2.01] Flow deviation on “Sample 1” 2022-12-22 14:45:02

£ >
Admowledge al Acknowledge Refresh

Figure 2: Bootup alerts
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Below arethe principalalers thatyou mayencounter:

Temperatureleviation: This type of alert ismormalduring initial startup and will typically

resolve itself after a few minutes as the ovens, HCD or heated zone warm up. However, if the
alert persists and no temperature change occurs, it may indicate a problem that requires further
attention. To check thset points for each module, refer to the "Operating Parameters" docu-
ment or go to the settings menu (Settings>>Settings>>0Oven or Settings>>Settings>>HCD)
and click on the "+" beside the module you wantheck. Then, click on "Time Table" and

check the first value in the timetable (besides "at start"). If the alert remains active after a few
minutes, please contact LDetek support for further assistance

) LDChroma+ — ] *

Configuration Chromatogram  Settings  Calibration  Tecols  About  Quit

Settings
Oven1 - Time Table
Methods S

= H2 Default H2
* Machine[MD3-Testbenc...

= -‘,_”—__, Flow

Mo Time (=) Point

Enable yes 1 (at start) &0.0

=
+ LDepcl
bl P +

3 -‘,_"—_, Samplel
= 6 Oven

= ﬁ Owvenl

Q Lookup

+ 6 Oven2

] 6 Heatedzone
= HCD

= HCD1
7 7% Detector

M Single Sensor

Copy Paste

# 55y Valve
4 g Stream
+ M Column
M Modbus
I\ Report
LDGDS
Q aOMA -
P LDP1000 v Print

Figure 3: Oven setpoint

Flow deviation on LDepc #-low deviation on LDepc#: This alert may appear after the
initial startup, and can take a few minutesiteappear as the LDEPC must stabilize to their
setpoint The setpoints for each LDEPC are listed in the document "Operating Parameters,"
or can also beseenfrom the settings menu (Settings>>Settings>>Flow). Check the first
value in the timetable (besides "at start") to confirm the setpoints. If the alert persists after a
few minutes, ensure that the inlet pressure is sdtgwalue specified in the "Operating
Parameters” document (typically 100 psig) and that there are no restrictions in the carrier
gas line between the source and the analyzer's carrietfitiietabove checks do not resolve

the alert, please contact LDetek support for further instructions
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f-_'Tl LDChroma+ - O X

Configuration Chromatogram  Settings  Calibration Tools  About Quit

Settings
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H] H2 Default H2
2 Machine[MD3-Testbenc...

= _‘,_r’—__, Flow

Mo Time {s) Point

Enable yes 1 (at start) 30.0
+

= % LDepel
C’g Lockup
3 f—__, Samplel
= .(} Oven
£ O Cvenl
£ o Cvend
£ O Heatedzone
= HCD
+ HCDM
+ % Detector
Wit Single Sensor
¥ e Valve
+ g Stream
# M Column
M Modbus
I\ Report
LDGDS
Q oMA
P LDP1000D b

Copy Paste

Print

A =Hih MD3-Testbench connected Low flow on “LDepcl”

Figure 4: Flow setpoint

Low flow on sampleThis alert will typically resolve automatically within a few minutes.
During initial startup, the sample proportional valve needs some time to stabilize. The set-

point for the sample flow can be found in tF
also chek the sample setpoint in the settings menu (Settings>>Settings>>Flow). Select the
sample flow and | ook at the first valwue in ¢t
and no flow change is detected after a few minyiesise verify that the sample pressure is

set to the value specified in t R38psd)oAdument A

ditionally, make sure that theght stream is selected, and finalgnsure that there are no
obstructions between tlsamplesource and the analyzesamplenlet. If the alert remains
active after these checks, please contact LDetek support for further assistance.

Detector # off:This alert may be resolved automatically after a few minutes. It is the time
required for the detectors to stabilize and purge after the initialugga®nce the LDEPC
reaches their setpoints and a partial purge is achieved, the detectors will tutoroatiau

cally. To confirm the setpoints for each sensor, refer to the document "Operating Parame-
ters". If the alert persists after a few minutes, please ensure that the LDEPC is functioning
properly and the carrier inlet pressure is setéostiiue indicated in the document "Operating
Parameters”. Additionally, make sure that there are no obstructions in the carrier gas flow
path. If you still have an active "Detector # off" alert after confirming the above steps, please
contact LDetek suppbfor further instructions.
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10.  After resolving all active alerts, except for "Flow deviation on Sample" and "Low
flow on Sample”, the system mystrge. Apartial purgewill take about2-3 hoursanda
good purgewill take 1224 hours depending on the system configuratiwote that for ppb
systems witlrangesof measurementselow 1000 ppb, the purge may tak& days

To ensure that the system is well purged, you can compare the sensor voltages with the
values specified in the "Operating Parameters" document. To access the voltage chart on the
MultiDetek3, click on Tools >> Diagnostics >> Analog Input >> Page 3. Tieeafulhumb

is to have signals between2%% of the values specified in the "Operating Parameters". The
number of sensors depends on the MultiDetek3's configuration. The figure below shows an
example of a voltage chart found in the "Operating Parametecsihtent.

Number of detectors : 3

Detectorl - Plasma

Sensor Peak Baseline Offset Voltage
Sensorl N2 / Leak 1000 mV 479 mV
Sensor2 H2-02-CH4 1000 mV 2491 mV
Sensor3 CO-CO2 1000 mV 1530 mV
Detector2 - Plasma

Sensor Peak Baseline Offset Voltage
Sensor4d Leak 1000 mV 486 mV
Sensor5 NMHC 1000 mV 1583 mV

Figure 5: Operating Parameters

11.  Once the sensor voltages are within23% of the values shown in the "Operating
Parameters" document, you can connect the calibration gas cylinder (span) to the system.
When selecting a span gas cylinder, ensure that the concentration range for eaghisnpu
within 50% to 90% of the fulscale range. Additionally, the balance gdidhe cylinder

should match the carrier gas or sample gas.

For example, if the MultiDetek3 is configured to measuf®pPpm Ar and &0ppm N2 in
Oxygen using Helium as the carrier gas, a certified span gas with a concentration range
between Bppm Ar and 2515ppm N2 in Helium or Oxygen can be used. It is recom-
menckd to use the same balance gas as the carrier gas, as it simplifies troubleshooting.

Depending on the system configuration, the span gas cylinder must be connected to the ap-
propriate inlet to calibrate the system. If the system has an integrated stream selector, the span
gas must be connected to the span inlet. Otherwise, it should leetamhto the sample inlet.

For systems with a dilution system (LDGDSA), refer to the user manual for specific instruc-
tions.Make sure to set the span gas pressure according to the values indicated in the "Oper-
ating Parameters" document. Once the spansgesninected, the "Sample Low Flow" alert
should disappealt might be requird to select the gm stream from the chromatogram menu
(Figure24). When thealertsareall resolved, the red alepar on the bottom will automati-

cally disappear.

Once the sample lines are properly purged, simply start a frpeiethe chromatogram
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menu.At theendof theanalysisjt isimportantto look atthechromatograro make sure all
peak(s) fit completely in thepeafeclly;egragedt i ve wi
into their respective window, restart the analysis several tithéise issue persists, it is
recommended to send the machine file (.md3m) to LDetek support for further instructions

Refer tosection7.1.1for furtherdetailson Machine fileexporting.

During shipping, the system may experience vibrations that can lead to changes in its prop-
erties, including retention time. If this occurs and peaks no longer fit within their integration
windows, LDetek experts can analyze the machine file and help ntbdifyarameters to
correct the issue.

12.  Whenall peals are within their integration windowthe sparcalibration ofthe sys-
tem can be don&efer to sectiof7.4for details about calibration.

13.  After thecalibration, the system can be switclhedheprocestssamplegas and is
ready for normal operation.

5.4. Shut-off
During normal operationhe MultiDetek3must always be purged with carrier gas. Leaving
the system withoutarriergasmayresultin air contaminatiorthatcoulddamagehe analyzer
permanently.
If the system needs tze stoppedthe connections on the back panel must be capped. Make
surethatthe carrier gas closedbefore capping the analyzeecausany back pressure to
the detector ventconnectiors will damage the plasma detector moduke Refeto the
steps below to ensutke proper shubff of the unit

1. In LDChroma+ make sure you are in Admin mode LDChroma+ If needed, refer to
section7.1.6UserandAdmin Mode.

2. Oncein adminmode,click onfi Q u iAtwiadow will popup askingyou if youwantto
power offthesystemC | i ¢ k and thépaddé BGwill turn OFF.

3. It takes 30 seconds for the panel P@Quim off. Once it is powexd OFF, the green LED
atthe bottom right of the screen will turn OFF. You can now turn OFMtkliBDetek3
by switchingthe power switch located on thmack panel.

4. Closethesamplegassupplyby closingthe cylinderor anyvalvethatcontrokit.

5. Disconnecthesampleinlet andsampleoutlettubes frontheanalyzer baclanel.

6. If needed, repeat stegsaand5 for spangas, and O2 doping gas.

7. Decrease the carrier gas pressure to 20 psi and disconnect the carrier inlet tube from
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analyzer back panel.
8. Putamale capverthecarrierinlet tube thatwvasremoved.

9. If the actuation gas is coming from the same source as the carriexpes, steps 7 and
8 for the actuation gaslet.

10. Removeall theremainingventstubeson the backpanel.

11.Install dl thecapsontheMultiDetek3back panel.

12.Power OFFthe LDP1000 by moving its power switch to OFF andthen, remove the
power cable.

13. Wait until theLDP1000reaches thambienttemperaturgabout 2 hours)

14. Removethe tube connectedt the outlet connectionof LDP1000and quickly capthe
outletconnection othe purifierwith amale or female cap. The type of caps depends on
your LDP1000 model.

15. Removethe tube connectedat the inlet connectionof LDP1000and quickly capthe
inlet connection otthe purifierwith a femalecap. The type of caps depends on your
LDP1000 model.

16. Shutdownthecarriergassourceonthe cylinderor tank.

5.5. Typical installation
5.5.1. Carrier gas

For the GC to operate properly, it is very important to give the best reference baseline to
ensure theeliability and durability of the internal componenitsthis section, we will ex-
plain the importance of the continuous supply of carrier gas and its purity.

Figure6 shows a typicahstallationof aMultiDetek3 Thecarrier gass suppled with an
automatic switchover systefhDASS). This systenalso includes & inlets integrated

stream selectqilSS). This allows the operator to switch betwele@sample and span gas.

As shown inFigure7, some installatioe might use a LDGSS instead of an IS®n these
installations streamare connectetd the LDGSS before goirig the MultiDetek3Figure6

also shows thatn Oxygen doping system has been added for tracen€&aurement. For

more details, pleageferto sectiorb.5.4 Generally speaking, Argon, Helium or Nitrogen

are used as carrier gas. Their physical properties make these gases the top choices for use
in gas chromatography. However, the purity of these carriers is critical to ensure stable,
accurate and reliable resil

The carrier gas is used to cathe samplegasto the chromatographic columrendgas
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detectors, thereforaghe purity ofthe carrier gas is very important. To maintain the equilib-

rium inside the analyzer, we must start witbegtified carrier gaswith a purity of grade 5

or higher £99.999%). This grade is certified bave amaximum concentration of 10 ppm

of total impurities.The grade 5 carrier is then purified by a filtgpe heated gas purifier

(LDP1000). Starting from grade 5, the outlet purity of the purifier will be 99.999999%

(grade 8.0)Some applications might require different grades of carrier gas. Please refer to

the document fAOperating Parameterso to see Ww

As demonstrated ifrigure6, an automatic switchover system is required to automatically
switch tre carrier gas cylindewhenthe pressure reach@90-250psig. This automatic
switchoversystemensureghatthereis no carrierflow interruptionin thesystemOncethe
systemis switchedto the backup bottle, it is the responsibility of the user to replace the
empty bottle. The lifetime of a carrier bottle is application dependentdooakhtomid-size
GCrequires &0litres (9cubic meterspottle oncea month.
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5.5.2. Valves actuation

Separating the actuation from the reference carrier gas allows our gas chromatograph Mul-
tiDetek3 to achieve better results and more stability. The reason for it is mainly betause
pressure changes when valves are actuating during cycles. This causes an impact on the
carrier gas pressure and results in baseline fluctuation which can affect the redpgbase
detector. Such events are more visible when low ppb analysis is required. This is due to the
high level of sensitivity required for such applications

Figure7 andFigure8 show a typical example of a GC plumbing diagram having a carrier
gas supply configured with an automatic switchover system (LDASS). Both figures show a
different way to make the gas connections to the actuation. The demonstrated system also
includes a str@m selector system (LDGSS) allowing different streams to be selected for
analysis

Generally, Argon, Helium or Nitrogen are used as carrier gas. It is important to use an actu-
ation gas having the same specifications as the carrier gas to avoid any hardware damage
that could occur if the actuation and carrier gas are mixed unexpedttesiiyorth noticing

that the gas consumptidar valve actuation will be negligibléd mid-size will consume

about 10ml per cycle which is small comphte the few hundred Hmin of carrier con-
sumption.

Figure7 is the lowcost and easiest way to interconnect the actuation gas to the carrier gas
source. This technique avoids the need of installing a second source of gas for actuation.
Having a reasonable long volume of piping externally to the GC systertikaca buffer

and will absorb the pressure shocks during valve actuation.

Figure8is the highclass technique and consists of feeding the GC system with two separate
sources. Using this method, the system is completely independent of any variation caused
by valve actuation. This is what LDetek recommends for low ppb applications where e
treme stability is required to achieve a high level of sensitivity. To implement this method,

a second doublstage stainless steel pressure regulator is mounted on a gas bottle separated
from the carrier gas source. As explained above, the actuatiahgalsl be the same type

as the carrier

Using stainless steel pressure regulator/diaphragm/piping/valve/pigtail hoses is required to
maintain the leak integrity and purity. A desthge control is also needed to avoid pressure
fluctuation. Depending on the GC application, other requirementsbhmayecessary. We
strongly suggest asking our experts to provide you with the most suitable automatic switch-
over system for LDetek instruments.
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5.5.3. Installation witiULR&2&VERK 8yidtene (MEiREs)

Figure9 shows a typical installatiowith an LDRPSThe LDetek Recovery and Purifica-
tion System redwechelium consumption while maintaining the stability and purity required
by the Multidetek3 gas chromatograph.

In this setup, the carrier gas cylinders and the recoverable vents from the MD3 and
LDGDSA are connected to the LDRPS. The system reuses helium recovered from these
vents and, when the recovered volume is insufficient, automatically supplements it with
fresh helium from the cylinders.

The outlet of the LDRPS is directed to the LDCryo cryogenic trap for additional purifica-
tion and moisture removal. The stream is then routed back to the rack, passed through an
LDP1000 purifier for final conditioning, and supplied to the GC and LDGDSA.

This configuration ensures ultragh-purity helium, provides the stability needed for fow
ppb analyses, and significantly reduces overall helium consumption. The combined action
of the LDRPS, LDCryo, and LDP1000 delivers both purity and efficiency.
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Figure6 shows a typical installation that requires O2 doping. This fe&uay required

when O2 is measuredat the ppm/ppb level and ised to keep our system saturated with
Oxygen. In chromatography, it is well known that oxygen is adsorbed by the Molecular
Sieve and the porous polymgpe columns used for separating and measuring trace oxygen.
Even if a good column activation is perfwed at the beginning, over time the oxygen will
slowly desorb from theolumn,and the column will start to adsorb the oxygen content com-

ing from the volume of sample gas injected. This phenomenon has a big impact on the anal-
ysis accuracy for measuring Oxygen at ppm/ppb due to a part of the sample staying inside
the columns. It generally results in a loss of the ppb/ppm peak of Oxygen even on the span
calibration gas. By adding an Oxygen doping gas, the active sites insidduhmsare
permanently filled with Oxygen. It stabilizes the system and ensures good reproducibility
and accuracy resulting in better sensitivity.

Figure10shows a typical example of a GC plumbing diagram having an O2 doping option.
Valve 10 is a 2 streams selector that switches between the sample gas and the doping gas.
The dopingnlet must be connected to a certified gas bottle containing a known concentra-
tion of O2 in a balance gas being the same as the carrier gas. In general, the concentration
of the doping gas varies between 2@MOppm O2. A rule of thumb is to have the doping
corcentration 10 times higher than the measuring range. For instance, if the MultiDetek3 is
configured to measureZ0ppm 02, the O2 doping bottle should be about 200ppm.

The pressure of that said bottle must be set at a value betvafsig. Depending on the

GC application, the flow consumption of the doping gas will be as low as 100sccm for a
period varying from 2 minutes per cycle. When the GC is idle, there is rmngpgas
consumption. Therefore, such a bottle can last for a long period before needing to be re-
placed.

Valve 10is switching to the doping gas at the beginning of an analysis cycle and the doping
gas is injected into the channel used to measure the trace oxygen. Generally, the sampling
loop of this channel is the first to be injected to ensure that the oxygen dgsrgan be
injected as quickly as possible, eventually being flushed out of the system rapidly
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6. Hardware description

The MultiDetek3 has major components includeditis chassis. This section will describe
eachcomponent that capereplaced for maintenanoe upgrade.

6.1. Detectors

ThePEDdet ect or module is a 155 mm (6.10) X
contains all components needed to proceed to accurate measurement. The Mala&retek
acceptupto 3 PEDsin the samechassisThis moduleis maintenancdree. The PEDisvery
sensitive and selective detector perfect for trace impurities. It can only be defetiire
detector has been pressurized or contaminated with liquid otcbigtentratiorhydrocar-
bons.ThePEDdesign is modulaand carbeeasily replaced osite.

TheFID detector is usedtb measuréydrocarbons anids design makes it suitable éasy
operation. The maintenance is easy since it offers easy acce&ath Asy FID,maintenance
consists of cleaning the interior of the detector. Its compact design ihp&ssible to install
up to 2 FID in the same MultiDet8khassis om acombination withotherdetectors.

TheTCD is usedo measue impuritiesat a high concentration and is ugedea comple-

ment tothe PEDdetectorlt canbeinstalledin seriesor parallelwith thePEDandthenoffers
averywidedynamic range of measurement. The TCD is also modular and is easy to manip-
ulate formaintenance

FID

PED
TCD
- >
Q\\ -
A o * \_‘;3;.«‘?\?&@&@&\2\,,‘ Q
—a- L

o

Figure 11: Type of Detectors
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6.2. Online Sensors

TheSenzTxis an oxygen transmitter available with either zirconia or electrochemical

sensing technology. It provides continuous measurement of oxygen concentration across a
wide range, from 0.5 ppm to 96 % O |, dependi
is designed for stable, lorAgrm operation in process environments.

The Easidewsensor measures moisture in terms of both dew point and moisture content. It
operates over a range frarh10 °C to +20 °C dew point {66 °F to +68 °F) and uses a
ceramic sensing element with integrated microprocdsassed electronics to ensure accu-
rateand repeatable readings throughout the service life of the transmitter.

TheQMA sensor determines trace moisture concentration by monitoring the frequency
modulation of a hygroscopiooated quartz crystal. This method provides high sensitivity

to water vapor, with a detection | i-mit down
level moisture applications.

A SenzTx A Easidew

6.3. Motherboard

This I/O board controls all components inside the analyzer (flow, detectors acquisitien,
peratures, etc.). When replacing this motherboard be sure to avoid any electostatit

Themotheboardconceptioris modular which makes it easy to replageen on the field-low
sensosfor thecarrierand samplgthe4-20 mA modulesnd the microcontroller caalsoall
bereplaced ossite. This modular conceptiowas developetb facilitatethe maintenancef
the MultiDetek3 withouteturnirg it to thefactory.
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Figure 12: MultiDetek3 printed circuit board (PCB)
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6.4. Sample gas proportional valve, mini pump and septum in-
jector

Thisvalveis usedto controlthesampleflow insidetheinstrument.
This is a very low dead volume valve that allawisimal purging
time at startup andis very quick for flow stabilization. This valve
has been designed by LDetek to achieve good stability and the p«
sibility of working at ppdevel without contamination. This valve
can be ordered as sppagtsand can easilpereplaced orsite

For someapplicationsvheresamplegasis atambientpressurer ¢ _ al valve

has a limited volume, a mini pump can be mountedptonpthe
sample gaandfill the sampling looplf needed, a intelligent sys-
tem can also be integratedgompa precise gas volunte fill the

loop. PleaseontactlDetekfor moreinformation.

A split/splitless septum injector can also be mounted for syringe injection. It can also be
heated.

6.5. Diaphragm valve and purged /heated valve box

LDetekhasworkedin collaboratiorwith its valve suppliersto get i 'ﬂ
theright diaphragnvalvesto offer extended lifetime and high per g -
formance. Many methotavebeendevelopedandtestedo allow
high-puritymeasuremenivithout having crossports or outboard
contaminationsValves for aggressivegasesare also available
with different coating materials. All the valvaseinstalled in the
MultiDetek3 and the maintenance can be donesib@. LDetek
suggests doing thealve maintenancevery3-5 years

For some applications with condensable gases, the valves can be mounted in a heated box
That heated box can also be purged with inertngeshazardousr toxic gasearepresent.
Pleasecontact Detekfor moreinformation.
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6.6. Carrier gas electronic pressure regulator (LDepc)

Thecarriergasflow controlin the MultiDetek3is managedy a
high-purityLDetekelectronicpressureontroller(EPC).Thecar-
rier flow controlcanbemountednline orin bypass mode depend-
ing ontheapplication.

A manual version othe high-purity pressure regulator is also :
available in theMultiDetek3 Bothversionsare available and can
be easily replaced becao$¢heir modular designs.

6.7. Ovens and columns

TheMultiDetek3 canhave upto 6 isothermalsTheseovenscan be accessed from the front
door which facilitates column replacemenEachoven carfit upto 2 x packegmicro-packed
orPLOTt ype columns. The <col umnstypeandhebmaxi-1/ 80606
mum operating temperature of each oven is 200 CaleigseesA safetytemperatureut-
off switchprotectionis installedin eachovento avoidoverheating.

A programmable oven version is also available inMhutiDetek3 It hasthe same internal
dimensiomasthe isothermal version and can then offer the same columns configufdugon.
MultiDetek3platformcanaccepupto 3 programmablevensor acombinatiorofisothermal
ovens angbrogrammable oven#. offers alot of flexibility.

Figure 14: Isothermal and programmable oven
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6.8. Large 15.60 touch screen LCD & LDChroma+

TheMultiDetek3offersaneasyand
complete interface working on Win-
dows 10 IoT. With its clear
1566 6t ouc hCDsit all@ve n
the operator to easily navigates
throughthe different menus.More-
over, the system includes an Ether-
netportfor remotecontrol.

6.9. Built -in sample purging and monitoring system

MULTIDETEKZ CHASSIS

CARRIER ~ | TODIAPHRAGM VALVES & COLUMNS |
INLET
LDEPGA ‘
ORIFIGE |
FROM COLUMNS | | oy asunq |
SEALED PURGE BOX
PURGE —— 1~ = — =
SHUTOFF | [INLET
VALVE
SAMPLE
INLET & o | | TOSAMPLING LOOPS |
! ! LDEPC2 \
Vi Rv
SPAN o ol
INLET pslg —_— -
! _______-()— PLASMA 2
DETECTOR
VENT 2
DETECTOR! |

N |

Figure 15: Built-in sample purging and monitoring system
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Handling highly flammable gas like silane or any other hazardous or explosiveeypsess
ahighlevel of safety,andit is whatLDetekofferswith its built-in samplepurgingand mon-
itoring system inside thdultiDetek3compact GC. This system consists stdpf safety:

Step 1:The sample gas flow path external to the purged box is fully welded offering no
possibility of leakage.

Step2: A selectionvalve (V1) is mountedbeforethe sampling loops.That selectionvalve

is configuredto allow thehazardous ga® goto the sampling loops only forshortand
predetermined duratignst beforestartingthe analysis.The duration the sample is flowing
is configured inthefactory and islepenént onthe configuration. The rest of the time, the
selection valve iswitched on a purged gas which is normally the same gaastipecarrier
gas.In the eventualityof leakageon the samplingloopsor the injection diaphragm valves,
the risk of ahazardous giiation will bereducedbecauseghe sample i®nly flowing for a
short duration.

Step 3: A sealed purge box containing the sample flow electronic pressure controller
(LDEPC2)andthe diaphragnselectionvalve (V1) is mountedin the MultiDetek3 chassis.
Thatboxis normally purgedwith thesamegasas the carrier gabhat environment requires
alow purge flow rate of about 3B0sccm through a fed orifice. The box isambient air
free,and the systemiisadyto useafterashortperiodof about20-30 minutes This waiting
period is onlyrequired during theanitial startup because théox is continuously purged
once theMultiDetek3is connected to thearrier Having a boxully purgedwith UHP carrier
gaseliminategheignition riskin thepotentialpresencef silaneor any other explosive gases.

A 1psig relief valve (RV) is mounted on the box to builéopnimum sealing pressusnd

to maintaina constant purgwith thecarrier gas.

Step 4 (optional): The sealed purge box could be continuously monitored usmgra-
PED to selectively measure trace N2 to ensure there is no air contamimatiesealed
boxand toavoidignition in thepresencef hazardougas.If traces of airis measured in the
purged box by thenicro-PED (PLASMAZ2), then an alarm is activatéal shut off the flow
of hazardous gas inside thiltiDetek3 The shutoff valve must benountedexternaly to
the MultiDetek3 chassisThe feedbacksignalcontrollingthe shutoffvalve comes from the
MultiDetek3 It is requirel to maintain the sample gas presstoming to the shubff valve
below 10psig to minimize the risk of ignition. The flow tygeected by the selection valve
(V1) is controlled with the electronic flow controlldtDEPC2)to ensurea stableandcon-
stantflow rateregardless of thgastype selected.
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6.10. Bolt -on compact purifier

A compact purifier can be bell on theMultiDetek3 back panel. It offers the sarperfor-
manceasthestandardyaspurifier butwith a morecompactesign.Themaintenancés easy
since the compact unit is mounted on the back panel dfitheDetek3 The unit offers
intelligence andthe LED diagnosticsystermwill turnredwhentheunit mustbereplacedin

normaloperationthelifetime is 3-5 years o average

Figure 16: Compact LDP1000

6.11. Advanced Quartz Crystal Microbalance sensor

The Advanced Quartz Crystal Microbalance sensor from Michell Instruments igntesw
grated inside théultiDetek3 GC to provide reliablefast, and accurate measuremefit
tracemoisturecontentin avarietyof applicationavherekeepingmoistureto aminimumis of
critical importance. The analyzer provides consistently accurate measureméraseof
moisture. This consistency is achieved using acadibration system, which adjuste sen-
sor with an internal moisture generator. The moisture generatgppdied with a calibration
traceable to NPL and NIST, sbe long-term stability of its measurements guaranteed.
Having sucha moduleinsidea GC allows for combiningmultipleimpurities analysis with
tracemoistureinsidethe same instrument.

6.12. Filters

To ensure reliable operation of the Multidetek3 (MD3) and to protect the internal compo-
nents,5-15-micron particulate filters are required on all gas inlets.

1/ faceseal(VCR) 1/ 40 Compression, and 1/ 80 Compr es
These ports are equipped with integratedriiéron filters installed inside the bulkhead

fittings. They act as a preventive measure to protect against small particles.
These internal filters are not intended to replace the primary external filtration. A dedicated
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external particulate filter must always be installed upstream of the analyzer to guarantee
long-term protection and stable operation.

1/ &ceseal (VCR)Bulkheads

No internal filter is included in these bulkhead fittings. For these connections, LDetek sup-
plies external 1@nicron filter assemblies (male VCR to female VCR) that must be in-
stalled directly at the inlet ports.

The required ports are:

1 Actuation gas

T O doping gas
1 Sample inlet

1 Span inlet

When installing these filters, always use new faeal gaskets on both ends to ensure
proper sealing.

VCR-Ext-Filter-1/8"-10u

Figure 17: External 18micron filter
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7.LDChroma+

The MultiDetek3 system is powered by a powerful ek@ke microcon- 0
troller, with one core specifically dedicated to digital signal processing

(DSP). This microcontroller communicates with a 1féh

touchscreen panel PC that runs on the Windows 10 opgstsiem.

The system is designed to offer users a-trgemdly and comprehensive

interface called LDChroma+. Moreover, a USB connector is availigigyre 18 L bchromar logo
on the front panel to enable easy connectiioa keyboard. In the fol-

lowing section, we will explore theifterent tabs and menus available

on the LDChroma+ interface.

7.1. Configuration
Theconfigurationtab shovg differentmenus describleelow.
7.1.1. Machine Manager

The Machine Manager menu provides the option to import or export all the settings of the
MultiDetek3 in a machine file format (.md3m). This file encompasses all the settings and
the history of the device and can be easily opened on another computes ttiaCthaoma-+
installed. This feature is particularly useful for diagnostic and backup purposes.

Machine Manager ¥

Curr... Machine Type
PD3-Testbench MultiDetek3
- MD3-Testbench MultiDetek3

Delete Copy ... Rename ... Export ... Import ...

Figure 19: Machine Manager

Open: This button allows yoto open the selected machine.

Delete This button allows you to delete the seleateathine

Copy: This button allows s you to copy the selectexthine

Rename This button allowsyouto renameheselectednachine

Export: This button allowgouto exporttheselected rachineinto a machinefile (.md3).

Import : This button allows yoto import amachinefile (.md3).
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7.1.2. Method Manager

TheMethodManagerallows you to managall the methodgou haveon your Multi-
Detek3 You can doublelick on a row to open the method.

Method Manager *

Method

Method1
Method2

Delete Copy ... Rename ... Export ... Import ...

Figure 20: Method Manager

Delete This button allowsou to delete the selected method.
Copy: This button allows you to copy the selected method.
Rename This button allowsyouto renameheselectednethod.
Export: This button allowgouto exportthe selected methouhto a methodile (.md3c).

Import : This button allowsouto import amethod file(.md3c)
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7.1.3. Calib Manager

TheCalib Managerallows you to managall the calilvatiors you haveon your Multi-
Detek3.

Calib Manager >

Calib
H2

Copy .. | | Rename..

Figure 21: Calib Manager

Delete This button #ows you to delete the selected calibration.
Copy: This button allowsou to copy the selected calibration.

Rename This button allowllows youto renameheselectectalibration.

7.1.4. Factory
TheFactory menus used taestorethefactory settings.
7.1.5. Network

TheNetworkmenuis used teshow thecurrentnetworksettings.

MNetwork *
(O Manual 1P (®) Automatic IP
IP address : 192.168.1.50
Metwork Mask : 255.255.255.0
Default Gateway : 192.168.1.1
Apply

Figure 22: Network
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7.1.6. User and Admin Mode

User Mode: In this mode,the usehas limitedaccesgo settings He cannot change set-
tingsor force the analog and digital 1/0.

Admin Mode: In this mode, the user has access to alhtkaus By default, thepassword
to accesshe adminmodeisi 1 2 3 Bubit@wanbe change in the settingmenu(seesection
7.3.1.9.

7.1.7. Set Language

The language menu is usedsedect thdanguage o DChromat.

English
Esparicl

Francais

Pycckwmii
Set LDChroma+ Language chrer

Select your language B#:z3
=04

English || Preset..™

oK Cancel

Figure 23: Set Languag
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7.2. Chromatogram tab
7.2.1. Chromatogram

The Chromatogram menu is the hub for running analyses, providing access to crucial infor-
mation such as chromatograms, results, alerts, oven temperature, sample flow, and carrier
flow. This section aims to provide a comprehensive overview of the menuingnaders to

easily navigate its features and capabilities.

{0 LOChromas - o X
Configuration Chromatogram _Settings _Calibration Tools About Quit

Chromatogram Aug/16/2022 08:41:10
848214, 58.076 >

8000 PN

! \ a
7000 % Q/P :375.522ppl s
E CH4 :489.339ppb
6000 PE ( 9 )
S E
£ 5000
9 E
2 4000
Q E

| e
|

I || | | A | | | | [ P | ] | | |
200 300 400 500 600 700 800 900 1000
P Time (s)

e e e 2 :z:@ .e

w2 . Bpan v st | AuoRestart [2)

A " MD3 nnected
Figure 24: Chromatogram menu

1- The chromatogram displays raahe data from ongoing analyses, with thes indi-
cating the time in seconds and theaXis representing voltage in mV. During an active
cycle, a live view of the chromatogram is displayed. If a previous analysis isropen f
the historic menu, it can also be viewed within the chromatogram display.

2- Once peaks are integrated by the software, their corresponding concentrations will be
displayed in the top right corner of the screen.

Legend n
Time 124.1s

3- To access the legend, click on the "Legend" button loaated _g...
the top left corner. From the legend, you can show or hi Z*

peaks and display the raw signal of each sensor. When \ e

hover the cursor over the chromatogram, the voltage of ez -z

M Sensort 1920.94

sensor is shown in the legend. Additionally, the menu allov G 390097
displaying valvetimings on the chromatogram, which can b¢_ 2e=== 204

m [valve
useful for troubleshooting purposes _
Figure 25: Legend menu
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4- The button located at the bottom left is called Peak Scale (PS), which allows users to
adjust the display of the chromatogram. By clicking on the PS button, three display
modes become availableon sensor, automatic, and manual. In the 'on sensor' mode,
peaks are integrated directly onto the raw signal. The 'automatic’ mode reprocesses peaks
and displays them on a single line at 1000mV. Reprocessing includes adjusting the po-
larity and applying software gain, which is automatically calculated based oalthe c
bration. By default, the gain is set to display peaks at 3500mV with the calibration gas.
Users can change these parameters by accessing the settingsestan7.3.1.). In
the 'manual’' mode, users can adjust the gain and polarity manually via the settings menu
(section7.3.1.3.

5- The first table located in the bottom left corner of the Chromatogram menu displays
temperature information, including the oven temperature, HCD temperature, and heated
zone temperaturd.he second table shows the carrier flow (LDEPC) and sample flow
rate.

6- The last table shasthe concentration of each peak after they have been integrated.

7- The first menu is used to select the method, while the second menu is used to select the
stream. The 'Start' button initiates an analysis, and during an active cycle, it changes to
'Stop." Clicking on the 'Stop' button will terminate the analysis prestatdihe 'Auto
Restart' checkbox is used to enable automatic restarting of the analysis or sequence once
the cycle ends.

8 The APrintod button is us to print the curre

9- The Trending tab displays a graph of the sensor's raw signal over time. This feature can
be especially useful for troubleshooting purposes as it allows the user to visually identify
any irregularities or anomalies in the signal

7.2.2. Bottom bar

A in MD3-Testbench connected ‘
Figure 26: Bottom bar

Thebottombaris split irnto 3 sectiors andcontainscritical informationabout thesystem
7.2.2.1. Left-bottom bar

The left section of the bottom bar contains seven icons. The first icon displays a letter which
indicates the system's mode. A" icon indicates that the system is in admin mode, while a
"U' icon indicates that it is in user mode.

The second icon displays an exclamation méDK 'If the icon is colared, it indicates that

the current settings differ from the ones on the motherboard. In this case, you will need to
download the settings to the DSP before starting an analysis. To download the settings, right
click on the leftbottom bar and select '‘Dovaad settings'.
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The third icon displays the lette]". If it is coloured, it indicates that one or more outputs

are forced. This may occur when the system's outputs have been manually forced for diag-
nostic purposes. The icon serves as a reminder to the user that the system's outputs are cur-
rently forced. To remove the fodeutputs, rightlick on the leftbottom bar and select

'Reset All Forces'.

The next icon displays a floppy didd. If it is coloured, it indicates that changes have been
made to the system's settings but they have not yet been saved on the panel PC. To save the
changes, rightlick on the leftbottom bar and select 'Save Settings'."

The next icordisplays three booKIIV' and f coloured, it indicateshatLDChromat is con-
neced to LDReportWhenflashingin greenit indicateshatthere is alata exchange.

The wrench key icolfp' is next in line and provides users with information on maintenance.
If the icon is flashing orange, it means that maintenance will be needed soon, while a flashing
red icon indicates that maintenance is due.

For systems with a dilution system (LDGDSA), the next icon is used to confirm whether
LDChroma+ is properly connected to LDGDSA. If the icon is a@d, it confirms that the
connection is established.

As discussed abovd,you rightclick onthe leftbottom bara context menu will appear.

Oven3 Save Settings o
Dvend Download Settings
HCD1
HCD2 Reset All Forces
Heate... Method...

User Mode

iz v Admin Mode.. B

AA 6 Set Language... L‘d
Figure 27: Left-bottom bamenu

Save SettingsSaveall the settings tahedisk and clear the floppy disk icon.

Download Settings Selecting this button will@lwnload the setting to the motherboard
and clear the exclamation poigbn This button is only shown when the exclamation sign
is coloured

ResetAll Forces Saveall thesettings tahedisk and clear the floppy disk icon.

Method: Open the method manager.

User Mode Switch to the user mode.

Admin Mode: Switch to Admin mode.

Set Language Open the language menu.
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7.2.2.2. Middle -bottom bar

The middle part of the bottom bar displays the "device status”, which indicates the status of
communication between the panel PC and the motherboard. When the communication is
established, it shows "MDBDXXXX connected". If there is no communication betwelea

two, it will display "MD3-XXXX not connected". By rightlicking on the bottom bar, a
menu will appear showing information about USB communication.

7.2.2.3. Right-bottom bar

The right bottom bar provides vital information about the alerts on the MultiDetek3 system.
The colar of the bar changes to red when one or more alerts are active and yellow when
there is a warning. If the bar is gray, it indicates that there are no alerts, and the system is
ready for analysis. Doubldicking on the bar will open the alert menu, whesers can

view detailed information about the alerts, including their type and the date they occurred.
To acknowledge an active alert, users can fadjok on the rightbottom bar.

Alerts X
Active  Historic  Setup
Description Date
[1.01] Low flow on "Sample1” 2022-12-22 16:03: 14
[3.02] Temperature deviation on "HCD 1™ 2022-12-22 16:03: 14
[3.03] Temperature deviation on "Heatedzone” 2022-12-22 16:03: 14
[3.01] Temperature deviation on "COven2” 2022-12-22 16:03: 14
[5.04] Temperature limit reached on "Ovend” 2022-12-22 16:03: 14
[5.05] Temperature limit reached on "Ovens” 2022-12-22 16:03: 14
[2.00] Flow deviation on "LDepc1” 2022-12-22 16:03: 14
[2.01] Flow deviation on "Sample1” 2022-12-22 16:03: 14
[1.00] Low flow on "LDepc1” 2022-12-22 16:03: 14
£ >
Acknowledge All Acknowledge Refresh

Figure 28: Alertsmenu

Active tab: The Active tab displays a list of all currently active alerts. Active alerts are
shown in red, while those that have been acknowledged are displayed in blue. At the bottom
of the tab, there are buttons to acknowledge all active alerts or individual/disitsonally,

a button to refresh the alert list is also available.

Historic tab: It contains aistoryof all thelastactivatedalerts.

Setup tals From that tab, larts canbe configured It is possible tachange the way they
behave, assign them to an output relay or disable them completely.
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7.2.3. Historic

The Historic menu enables users to access previous analysis results. By clicking on a row,
the selected analysis will automatically load into the chromatogram menu. A green bar situ-

ated at the top of the historic menu indicates that LDChroma+ is connedi&Report,
and it turns red if the connection is not established. If disconnected, users cahakgbin

the red bar to access analyses stored locally within LDChroma+. There are navigation but-
tons located on both sides of the green bar that allokg tsenove between pages and view

older or newer analyses. At the bottom of the historic menu, users can find a button to import
historic files (.md3h) and another button to print the current table.

@ Historic [LDReport connected] *
|
Historics Import Compare Rework 223 analyses Page1/9
Description co2 co CH4

Historics ~
= Fri, Aug-19-2022

15:20:33 [ISample <LDL  <LDL <LDL

15:09:30 [|Sample <LOL  <LDL  <LDL

14:58:27 [ISample <LDL <LDL <LDL

14:47:24 [|Sample <LDL  <LDL  <LDL

14:36:21 ||Sample 0528 <«lDL <lLDL

14:13:58 [|ISpan <DL <LDL 0878

14:02:55 [|Span <lDL <LDL 0.789

13:51:52 [ISpan <LDL <LDL 1409

13:40:49 [|Span <lDL <LDL 0.862

13:29:46 [|Span <lDL  <LDL 1318

13:18:43 [|ISpan <LDL <LDL 0915

13:07:41 [|Span <lDL  <LDL 1.120

12:56:38 [ISpan <LDL <LDL 1.181

12:45:35 [|Span <lDL <LDL 1.023

12:34:32 [ISpan <LDL  <LDL 0931

12:23:29 [|Span <lDL <LDL 1.298

12:12:27 [|Span <LDL <LDL 1.843

11.C7.C8 HC e~ <1 M [a¥alalal [a¥alalal N

Import Historic... Print

Newer. Show newer analysis.

Older: Show older analysis.

Import Histori ¢: Theimportbuttonallows you to imporhistoricsfrom thehard drive or

external storagel he analyes

Figure29: Historic menu

t hat

were I mported

Print: Thei P r buttdanallows youto print the currenttable

Wi

appear
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Moreover, a context menu will open after you rightk on an analysis.

Figure 30: Historic advanced tools

Export Historic : Theexportbuttonallows you to expoithe selected historionthehard
drive or external storage. Chromatograms can be exported in . md3h or .xIs.

Calib Method: Allows youto calibrate a method using the selecadlysis.

Compareé : This allows you to compare different chromatograms. The selected analysis
will appear in the ACompareo tab.

Set Description This allowsyou to edit the historic description.
Rework Raw Data This feature allows the user to resend historic data to the DSP for re-
processingBeforesending the data, the user can modify the sensor's filter settings accord-

ing to their needs.

Tools. To add offset or gain on historic sensor data.
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By right-clicking on the toghar, a context menu opens up that allows the user to select dif-
ferent filters. For example, selecting the "Today" filter will display only the analyses per-
formed on the current day.

Last Historics
Today

Next Day
Previous Day
Request...

@ Historic [LDReport connected] Refresh e

+  Auto Refresh Historics
88 e h'de’ (ad
S

Historics Import Compare Rework 223 analyses Page 6/ 9
Description co2 co CH4

Historics
Figure 31: Historic list window

Last Historics: Shows the most recent historical data.
Today: Filters the table to show results frohetcurrent day

Next Day. Filters the table to show results from the following déjor instance, the view
is showingresults fom 4 days ago, this button can be used to show results3faags ago.

Previous Day Filters the table to show results frahe daybefore
Reques: Allows users to request historical data from LDReport.
Refresh Manually refreshes the historical data table.

Auto Refresh Historic: Automatically refreshes the historical data table wleaw anal-
ysis is done.
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After doubleclicking on a row in the historic menu, a new window will appear displaying

more detailed information about the analysis, such as concentration, area, retention time,
height, and noise.

The topleft section of this window displays the currently selected peak, and thiegkbp

section allows you to modify detection parameters. Here, you can select the detection algo-

rithm you want to use bgditingt h e
integrate the peaénablingil Us e

iPeak
Manual

typeo
Detecti on

par ameter

0

Addi

The bottom section of the window allows the user to select the peak they want to work on

and view information such as area, retention time, and noise.

¥ peak Analyzer: CO2 Thu, Aug-18-2022 2 e
J—- Peak Type (V)Biggest P...
z Peak Direction Up
cs00 LDL Value 0.500
E Minimum Height 0.000
s700-2 Minimum Width 0.000
- Minimum Area 0.000
4800 % of ends 20.00
- Peak base hybrid
4500~ - -
: Use Manual Dete... no
1400 Start Time 0.0
: End Time 0.0
2200~
4300~
4100
a000-
3955—3
3800~
3700 = . . T S S S S
250 380 70 280 230 400 410 420 oy
| _Area Reten.. Height Peak No.. Area RawA..
b ~l
¥ co 4936.. ppb 19434 4801 1623.. --- 19434 19473 ‘
* CHe 501.5.. ppb 15710 6095 7023. --- 15710 15866
e Senso... 0 avg noise= 0.00 slope= 0.000000
|Hit= Senso... 0 avg noise= 0.00 slope= 0.000000
Mt Sensn... 0 _ava  noise= .00 slone= 0.000000 v

Figure 32: Peak Results
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7.3. Settings Menu
7.3.1. Setting

The MultiDetek3 has a menu where all the parameters of the system can be accessed. How-
ever,lt is important to note that making changes to these settings without proper knowledge
and guidance can negatively impact the performance of the system. Therefore, any changes
made to the settings in this category should be done only after consultirigDeiibk sup-

port Furthermore,hte available settings may vary depending on the software version in-
stalled.To update the software, please contact LDetek suppansto@that the versions are
compatible with your system.

The settings in the menu are split into two categories. The first category is called "Methods"
and contains the settings related to the analysis methods, including parameters such as peak
and peakset.

The second category is called "Machine" and contains the settings related to the GC, such as
flows, ovens, detectors, sensors, valves, streams, sequences, columiZ)madroduls.

The following section will showcase tliferent parameters configurable from the setting
menu.
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7.3.1.1. Methods

LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
Methods LDL Settings
=2 Analysis Time 660 (Cimo LDL
S ¥ Peak Stream Change Time 0 (O Display < LDL Value
X co2 Digit Peak Value 3 -
¥ co Current Calibration N2 @ Display = LDL
X CH4

() pisplay 0
2 Machine[MD3-004..

=5 Flow Moving Average...

& Oven

HCD

iu Detector

M Single Sensor (A) Resp. axis max 8000 mV — A
i Valve (B) Resp. axis min omv ﬁ, 1 -
we 4-20mA (C) Time axis min os | ] aeeeeesssssss=s=- (EW
a Stream (D) Time axis max 660 s —
M Column (E) Peak at span 3500 mV
M Modbus (F) Peak base 1000 mv (Fw
M Report (G) Peak box height 300 mv -/ (_]
(H) Peak Box base 0mv
LDGDS - ( \
B) | ___.—:—kﬂj
Q QMA B) T
P LDP1000 (e i)
(c) )
Print
A 11 MD3-0047622 connected

Figure 33: Settings menu

Analysis Time: Thecycletime of themethod.

Stream Changdime: It is the time whait is possible to change the current stream without
affecting this analysis. This parameter is used only when running a sequence and if the next
analysis in the sequence has a different stream. When the value is 0, the stream will never
change during thianalysis

Digit PeakValue: Thenumberof digitsdisplayed irthe results (resolution).
Current Calibration: It is the calibration associated with the method.

LDL Settings: To changethe way the resultsaredisplayedwhenthe readingis belowthe

detection limtWhen set to Ano LDLO, LDChroma+ will s
is below the detection limitl f ADi splay < L@dand Wthd lDeds i s en;
0.010ppm LDChroma+ will showi<0.010ppm. | f ADi splay < LdL Value
LDChr oma+ wi l |l simply showendbkell DiLt awidl li fs idw sip0
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Moving Average: This button opesa window that allowthe user to configure the moving
average.

(A) Resp axis maxThema xi mum val ue of the chromatogr amo
(B) Resp axis min.-Themi ni mum value of the chromatogr amb
(C) Timeaxismin:The mini mum value of the chromatogr a
(D) Timeaxismax:The maxi mum value of the chromatogr e
(E) Peak at span:The height of the peak in mV at span.

(F) Peak baseThe height of the zero baselsme

(G) Peak box height:The height of thgpeak box.

(H) Peak boxbase The height between the peak box and thax}s.
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7.3.1.2. Peak
LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
Methods
= N2 D 4 Status  Type Valu... Valu... Digital Output
= ¥ Peak Setup (V)Biggest P...
Start 353.0
X co End 422.0
¥ CHa Gain(man. sc... 1.00
82 Machine[MD3-004... LDL 0.500
= Flow Min Height 0.00
& Oven Mi” Width 0.00 OAdd /< Delete | _» Modify
HCD Min A.rea 0.00
" Nb Points -
s Detector Min Start Slope
e Single Sensor Min End Slope )
& Valve % of ends 20.00
e 4-20mA Peak base hybrid
a Stream Hide Result no Name Value Digital Qutput
M Column Result Order ... auto 0-500ppb 500
M Modbus
I Report
LDGDS
Q QMA
P LDP1000 (Dadd | | X pelete | | _» Modify
Print
A In MD3-0047622 connected
Figure 34: Peak setting menu
Setup: The peakdetectiomnalgorithmcanbe changedy doubleclicking on
fisetum
Start: Thestarttime of the currentpeak
End: Thestoptime of thecurrentpeak
LDL: Thelowestdetectabldimit (LDL). Any resultwith aconcentratiolower
than this value wilbeconsidered LDL.
Alert: It is whereyou candefineanalertlevel for eachpeak
Ranges: Therangesareusedfor the 4-20mAscale 0 i u n(ppb,ppmor

%) = 4mA RangeéV/alue=20mA
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The par amet e mayvanedepemwdingioh thd p@ak detection algotted.
Thedetection algorithms amescribed below.

Thereare7 typesof detection fora peak.

BiggestPeak:

Multi Peak:

Bypassdetection:

FWHM:

Averaging:

Follower:

(V)BiggestPeak:

Thealgorithmwill detecteveryriseand evergrop usingthe start
and end slope A rise followed by a drop is considered a peak.
the Biggest Peak mode, the biggest peak detected in the win
will bekept.

In the peakwindow, thealgorithmwill detecteveryriseand every
drop.A risefollowed by adropis considereda peak.In the Multi
Peakmode thefirst riseandthelastdropis considereasthepeak.

In thismode we computetheareaof everythingupwardatthestart
andthe end othewindow.

Thisis amodecurrentlyin development.

Insteadof computingan area,this modemakesan averageof the
readingduring thewindow. This is usedor online sensors.

Sameas i Av e r aegdepithgabthe 4-20mA is continuously
refrested

Sameash B i g R e adkaeptthatthedetections madeby using
vectos.
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LDefek
7.3.1.3. Flow
LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
. Samplet
Methods A D 3
Bl = N2 Setup Sample - Manual
% Peak P Value 0.020
¥ o2 IValue 0.030
¥ o D Value 0.000
¥ CH4 Low Alert (ml... 2.00
8 Machine[MD3-004... Pt Alert (%) 10.00
=2 Flow Low Limit (ml... -10.00
5 Hi Limit (ml/... 5000.00
_"_,,_"’ LDepc1 Display Order 3
5o LDepc2
4 Lookup
% Time Table
& Oven
HCD
iu Detector
M Single Sensor
i Valve
we 4-20mA
a Stream
) Column
M Modbus
I\ Report
LDGDS v Print
A In MD3-0047622 connected
Figure 35: Flow setting menu
Setup: By doubleclicking onit you canchange:
 Thename otheflow
1 Thetype offlow
o Sample
o Carrier
1 Theflow control type
0 Automatic(closedloop control)
0 Manual(just forreading,no output)
0 LDepc(extern control)
1 Input/ Outputused forthecontrol
P Value: Proportionalainfor the closedloop control
| Value: Integralgainfor the closedloop control

D Value: Derivategainfor the closedoop control
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Low Alert: Belowthis value,the Low Flow alertwill turnON

Pct Alert: Thepercentagef deviation allowed befortheflow deviation
alert

- The lowestalueto be considerecisa normalcondition.If

Low Limit: . . .
we havereading lower than that, the system will stop trying
to control it.Because there is probably something wrong, a
broken sensor fanstance.

Hi Limit: The highest value to be considered as a normal condition.

Lookup Table:

havereading higherthanthat,thesystenmwill stoptryingto control
it. Because there is probably something wrong, a broken cab
instance.

Thisis thetable to converthesensor readinmto units
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7.3.1.4. Oven
LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
Oven1
Methods D 1
N2 Setup Isothermal
8¢ Machine[MD3-004...
= Flow P Value 50.000
= & Oven I Vvalue 0.300
D Value 100.000
Q Lookup Dev Alert (C) 3.00
T Lows Limit (C) 0.00
“® Time Table Hi Limit (C) 500.00
o Oven2 Display Order 1
o Oven3 Use double PID no
& Ovend
& HeatedZone
HCD
iu Detector
M Single Sensor
2 Valve
we 4-20mA
4 Stream
# Column
M Modbus
I\ Report
LDGDS
Q QMA
P LDP1000 Print
A 11 MD3-0047622 connected
Figure 36: Oven setting menu
Setup: By doubleclicking onit you canchange:
9 Thename otheoven
1 T°sensor yowvant to usdor this oven
1 Thetype ofoven
o On/Off (isothermaloven)
0 On/Off+fan(programmedampingoven)
o ProportionalHCD)
1 Input/ Outputneededor thecontrol
P Value: Proportionalbainfor the closedloop control
| Value: Integralgainfor the closedloop control
D Value: Derivategainfor the closedoop control
Dev Alert: Thepercentagef deviationallowedbeforethe oventem-

peratureleviationalert
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LDerek
. The lowestvalueto be consideredisa normalcondition.
Low Limit: . :
If we havereading lower than that, the system will sto
trying to control it.Because there is probably somethir
wrong, a broken sensor forstance.
Hi Limit: The highest value to be considered as a normal conc

If we havereading higherthanthat,the systemwill stop
trying to controlit. Because there is probably somethir
wrong, a broken cable famstance.
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7.3.1.5. Detector

LDChroma+

— ] X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
Detector1
Methods
N2 D 1
82 Machine[MD3-004... Setup Plasma
= Flow Started Count -
& Oven Display order 1
HCD Power Qutput (%) 40.00
i Detector
W Sensor
Wi Sensor2
i Detector2
Wi Sensor3
W Sensord
M« Single Sensor
i Valve
we 4-20mMA
4 Stream
) Column
M Modbus
I Report
LDGDS
Q QMA
P LDP1000
Print
A In MD3-0047622 connected
Figure 37: Detector setting menu
Setup: By doubleclicking onit you canchange:
1 Thename ofthedetector
1 Thetype
o Plasma
o TCD
o FID
9 Input/ Outputneeded fothe controlandmonitoring
Power Output: Thevalue in %for the powerdelivered to theletector
Selectionof arelayto cut powerto thedetector. Only usefibr
Power Relay: y P y

TCD detectos.

Started Count: Thenumberof counts wheréhe detector is considered ON
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7.3.1.6. Sensor

LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
Methods
N2 D 1
82 Machine[MD3-004... Setup Sensorl
= Flow Base Offset (mV) 1000
& Oven Filter Type Hone
HCD
i Detector
o & Detectorl Operating voltag... 491
1+ Sensorl U_Se for leak yes
M Sensor? Display order . 1
" Long Term Monit... yes
4 Detector2 Sampling Rate (h) 1.00
He Sensor3 Sensor Noise Wi...
He Sensor4 Start Time 30.0
M« Single Sensor End Time 60.0
i Valve
we 4-20mA
a Stream
) Column
M Modbus
I Report
LDGDS
Q OMA
P LDP1000
Print
A In MD3-0047622 connected
Figure 38: Sensor setting menu
Setup: By doubleclicking onit you canchange:
1 Thename othesensor
9 Thecolour onthechart
1 Thetype offilter: Average Median FIR or CurveFitting

BaseOffset: If you enter 0, this parameter has no effect. If you put any o
value, outside a peak window the filtered value of this sensor
beset at this value.

Filter Level: Thisis avaluein second.The nore second you putin, the more
effectivethefilter will be.Forinstancejf you put10secondsvith
anii A v e rfiteg, ehefiltered valuewill averagelO seconds of
raw data.

Operating Factorynormalsensooperationvoltage

Voltage:
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7.3.1.7. Valve
LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
Valve1
Methods
N2 D 2
82 Machine[MD3-004.. Setup 1241
5o Flow Type Single injection & ports
& Oven Display order 1
HCD Sampling loop 24" 2.39ml

o Detector
i« Single Sensor
=l & Valve

Part Number

= Valve3

2 Valved Default 2

i Valve5 N. Time(s) State

# Valve6 Enable yes 1 (at start) OFF
we 4-20mA 2 1.0 ON
4 Stream 3 60.0 OFF
# Column +

M Modbus

I Report

LDGDS
Q QMA
P LDP1000
Print
A Ih MD3-0047622 connected
Figure 39: Valve setting menu
Setup: By doubleclicking onit you canchange:
1 Thename ofthevalve
1 Thedigital outputassociated witit
Type: Configurationof thevalve (Injection,Heartcut,Backflush, etc.)
Sampling Loop: It showsthe samplingloop volumeif it is avalvethatcontainsa
sampleoop.

Display Order: This determineshe orderthevalve will havein themenu.
Time Table: Thetablecontains theéime when the stateof the valve change.
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7.3.1.8. Machine

Configuration Chromatogram Settings Calibration Tools About Quit

Settings

Machine [MD3-0047622

Methods
N2
* pioocllall oo Automatic Analysis Printing no
'-’_’,_‘-’ Flow Default Printer
& Oven Taghame MD3-0047622
HCD Password
iu Detector Recording

he= Single Sensor Save Windows Position no
i Valve Custom Fields
we 4-20mA Digital Start Mode Start/Stop

X Use Batch Mode no
a Stream
# Column

M Modbus

I\ Report

LDGDS

Q QMA

P LDP1000
< > Print

A 11 MD3-0047622 connected

Figure 40: Machine setting menu

Automatic Analysis
printing:

To activateautomatigorinting aftereachanalysis

Default Printer: To selectadefaultprinter

TagName: Alias of MD3
Password: To managepassword for theadminmode
Recording: To managehefolderor drive wheretheanalysigesults

Save Window$o0-
sition:

Custom Field:

araecorded

To activatethewindowspositionfeature

To setupcustom field associated withesults
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7.3.1.9. 4-20mA

LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
Methods
N2
B D 1
g Machine[MD3-0047622] Setup 420mAD1
"’_’,_"’ Flow Measured 4mA 3.95
& Oven Measured 20mA 20.05
HCD Display Order 1
o Detector
i Single Sensor Test Value (ma)
& Valve
=W 4-20mA
we 4-20mA2
e 4-20mA3
4 Stream
# Column
M Modbus
I\ Report
LDGDS
Q OMA
P LDP1000
< > Print
A In MD3-0047622 connected
Figure 41: 4-20mA settings menu
Setup: By doubleclicking onit you canchange:
1 Thename ofthe4-20mA
1 Theanalog output associated with
Meas- The currentmeasuredluring the calibrationshouldbe
ured put thereBy doubleclicking onthefield, theoutput
4mA: will be set to 4mA.
Meas- Thecurrentmeasured durinthe calibratiorshouldbe
ured putthere
20mA:
Test To forcetheselectedt-20mA output athedesired value
Value
(mA):
Display This determineshe order this 20ma out willhavein

Order: themenu.
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7.3.1.10. Stream

LDChroma+ — O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
S Sample
Methods
N2 D 2
98 Machine[MD3-0047622] Setup Sample
5> Flow Use for calib. no
& Oven Display Order 2
HCD
i Detector
M« Single Sensor
5 Valve
we 4-20mA
= & Stream
4 Span
# Column
M Modbus
I Report
LDGDS
Q OMA
P LDP1000
< > Print
A in MD3-0047622 connected
Figure 42: Stream settings menu
Setup: By doubleclicking onit you canchange:
1 Thenameof thestream
1 Thedigital outputassociated witit
Usefor Calib.: This is usedto determinethe streamusedfor calibrationof the

analyzer

Display order: This determineghe order this streamill havein themenu.
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7.3.1.11.Sequence

LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
. Sequencel |
Methods
N2 D )
82 Machine[MD3-0047622] Setup Sequencel [=-N2[ON] - Purge Time : 60 5
= Flow Disable Stream At End  Yes ~~Sample - Until the end
& Oven Use with Digital Start ~ No
HCD
i Detector
}« Single Sensor
& Valve
we 4-20mA
= & Stream
a Span
a Sample
== Sequence
= Sequencel
) Column
M Modbus
I\ Report
LDGDS
Q QMA OAdd ' Modify | | < Delete
P LDP1000
< > Print
A In MD3-0047622 connected
Figure 43: Sequence setting menu
Setup: By doubleclicking onit you canchangehenameof the Sequence
Disable Streamat If it is enabled,at the end of the sequenceno streamwill be
End selected
Add: To addanalysis tdhe currentsequence
Modify: To modify ananalysisn thecurrent sequence
Delete: To deleteananalysisin the currentsequence
Analysis By doubleclicking modify on oneline in the analysisarea
selection: you carchange:

1 The nethodselectedor this analysis
1 Purgetime beforestartingthis analysis

1 The dreamselected fothis analysis
SelectbetweenJntil analysisend ora pre-settime
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7.3.1.12.Column

LDChroma+ — O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
(2 Methods ~
= [E N2 D 1
98 Machine[MD3-0047622] Setup Columni
& 55 Flow Description Packed Mol Sieve &'
@ @ Oven Part Mumber
H HCD Display Order 1
F £ Detector Temperature (C) 90.0
}e Single Sensor Duration (hours) 8.00
H & Valve Limit Regeneration Number 10
1] W 4-20mA Warnning Regeneration Number 7
5 3 Sweam Started Regeneration 0
L Completed Regeneration 1}
a4 Span TatarDuratiang(haursj 0.00
a Sample Max Temperature (C) 150.00
= 1= Seguence
iZ Sequencel
= ® Column
) Column2
@ Column3
) Column4
) Column5
® Column6
M Modbus v
< > Print
A n MD3-0047622 connected
Figure 44: Column setting menu
Setup: By doubleclicking onit you can change
1 thenameof the column
1 theoventhatcontainsthiscolumn
1 thevalve(s)andstateof it(them)whencolumnregeneration
isin process
Description: Additional descriptionin the column
Temperature: Temperatureetpointof theregeneration
Duration: Durationof theregeneration
Limit Reg.Nb: The maximum settinguggestedior regeneration

Warning Reg.Nb: Settingsfor warningon suggestednax.regeneratioiprocess.
Started Regen.: Indicationof how manyregeneration processstrted.

CompletedReg.: Indicationof how manyregeneratiomrocesseserecompleted.

Total Duration: Indicationof how muchtime of regeneratiothe columrhad
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7.3.1.13.Modbus

%
| Configuration Chromatogram Settings Calibration Tools About Quit
| Settings
| . _Modbus |
e [ Rules |
B N2 SlavelD 1 Name
g Machine[MD3-0047622] TCP port s02
H % Flow Serial port COM1
+ @& Oven High byte first{Integer)  yes
+ HCD High word first(Integer) yes
1 & Detector High byte first({Float) yes
M Single Sensor High word first(Float) yes
T & Valve Activated TCP + Serial
) we 4-20mA
= § Stream Indirect Data Map Last Result Rules
a Span Refe... Type  Description ~ Rule
i Sample 45001 0: [43001]
=1 :Z Sequence 45002 1: [43101]
iZ Sequencel 45003 2: [43201]
+ @ Column 45004 3: [43301]
M Madbus P ‘5' {:;‘;gﬂ
I Report 45007 6: [43601]
LDGDS 45008 7: [(43701]
Q QMmA 45009 8: [43801]
P LDP1000 45010 " 9: [43901]
< > Print
A Ih MD3-0047622 connected
Figure 45: Modbus setting menu
SlavelD: TheSlavelDis auniquenumberfor eachSlavein your Modbusnetwork.

The SlavelD can be any number between 1 and 254. If a Slave rec
acommunication wittthewrong SlavelD, it willbeignored

High byte Optionsto adaptthe communicatiorto different DCS defaultlanguage
/High word
options:

TCP port: ThisistheTCPportusedior Modbus.Fornow, it isimpossibleo choose
anothewalue than 502

Indirect Indirect DataMap is an advancedeatureto regroupany otherregister
Data Map: in a singleadjacentarea
Rules: Rulesareusedwith the Last Result®kegisters

Last Result: IntheModbusmappingthereis anareafor the10lastresults By default

Rules (if no rules are used) the latest result is in resul§@fithe oldest is in
result[9]. So when a new result arrived, result[9] is discarded, resu
becomes result[9] and so on. If you assign a rule to a result, the 1
will be replaced only if the rule is respected. Could be useful if we v
to assign astream to @ertain result
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7.3.1.14.QMA

{4 LDChrama

Configuration Chromatogram  Settings  Calibration Tools  About Quit

Settings

# [ Analog Input
+ Oy fnalog Output
# Qr Digital Qutput

& Wakvel ~
£ Vabvel
2 Wahved
2 Valved Enable yes
2 VabveS Peak H20
21 Valve§ Valve QMA
ki, Cwen Ovend
2} Machine[MD2-0078515] Sample Loepe LDepc3
. Misc Calib LDepc LDepcd
T e 4-20md, Analog Input QMA
s Mb data average 5
. Stream Use area no
# 1= Sequence
# # Coluran

M todbus
M\ Report
@ ET——
L Bih oz MD2-007851% connected
Figure 46: QMA setting menu
Enable: Enableor disablethe QMA
Peak: Assignthe QMA to a peak.
Valve: Assigna valve to the QMA. The selectedvalve will control the
sensor.
Oven: Assignan ovento the QMA. The selectedovenwill controlthe
sensotemperature.
SampleLDepc: AssigntheLDepcthat will controlthe sampleflow.
Calib LDepc: Assign the LDepc that will control the dry gasflow for QMA
calibration.
Analog input: Selectheanalognputusedfor QMA. It hasto becreatedasa

Nb data average:

UseArea:

by

NnSi Dgt edirstor o
Choosdhenumberof points that will bausedfor averaging.
Chose between the calculation algorithms. The Area modealll

culatethe areaof a completecycle. The Deltamodewill calculate
the heightof thesignalduring each cycle.
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7.3.2. Maintenance

This menu showcases the percentage of use of various comportesdgs parameters
shouldnot be changed without contacting LDetek supportThe available settings may
vary depending on the software version. To update the softwhrase contact LDetek
support to ensurethe versionsare compatible with your system.

LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Maintenance
I —— TEer
82 Method ]
&1 Column
= Machine [MD3-00.. Valves
M Valve [2] valvel 0% used
[3] valve2 0% used
[4] valve3 0% used
[5] Valve4 0% used
[&] Valves 0% used
[7] valves 0% used
Columns =
[1] Column1 0% used
[2] Column2 0% used
[3] Column3 0% used
[4] Column4 0% used
[5] Column5s 0% used
[6] Columné 0% used
Print
A 11 MD3-0047622 connected

Figure 47. Maintenancemenu
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7.4. Calibration Menu

LDChroma+ - O X

Configuration Chromatogram Settings Calibration Tools About Quit

Calibration [N2

Peak _Area Unit
Calibs ¥ co2 22534 463.830 ppb
N2 ¥ co 19380 492280 ppb
X CH4 15661 500.000 ppb

Last Calibration Date : Aug/19/2022 12:11:08
(no calibration note)

Calibration Analysis Files

Date

Calibration Historic... Apply

Calibration Certificate... Print

A In MD3-0047622 connected
Figure 48: Calibration menu
Peak: Thenameof theimpurities
_Area: Theareaof calibration
Unit: Theconcentratiorcalibration
Apply: To saveall the changéhat weremade

Calibration It displaysthe historicof the previouscalibration.It is possibleto load
Historic: apreviousoneif needed.
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7.5. Diagnostics Menu

7.5.1. Analog input

This menudisplaysall analoginputsin the MultiDetek3with their actualvaluein counts
andconverted into units.

Theprogressarin thecornershows the refreshingte

Analeg Input Diagnostic @
TS I
Ovenl 16777216 cnt 5000.00 mV
Oven2 16777216 cnt 5000.00 mV
Oven3 16777216 cnt 5000.00 mv
Owend 16772338 cnt 4998.55 m\
Owend 16772732 ent 499866 mV
Ovenb 16772340 cnt 493855 mV
Flowl 12397336 cnt 212,68 ml/min
Flow?2 12394778 cnt 3693.93 m\Y

Figure 49: Analog input window

7.5.2. Analog output

This menudisplaysall analogoutputin the MultiDetek3with their actualvaluein counts
andconverted into unitsYou can also forcany value fodiagnostic purposes.

Theprogressarin thecornershows the refreshingte.

Analog Output Diagnostic l @

Pagel |page2 | Page3 ——
MName | | | |Forca| Value |

Flowl 65535 cnt 100.00 % [

Flow2 0 cnt 0.00 % [

Powerl 26214 cnt 40.00] 3% ’_

Power2 26214 cnt 40.00) % T

HCDL 0 cnt 0.00 % [

HCD2 0 cnt 0.00 % [

420mA-01 2621 cnt 400 % [

420mA-02 0 cnt 000 % [

Figure 50: Analog output window_
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7.5.3. Digital output
This menu displays all digital output in theultiDetek3with their actual value. If thequare
is grey thestateof theoutputis unknown(probably acommunication problem),tliesquare
is darkgreentheoutput is OFF, ithe squarés light greenthe outputis ON.

You canforce anyoutput OFF or ON. When astateis forced,an i Fié displayedinthe
square.

Theprogressarin thecornershows the refreshingte.

Digital Output Diagnostic - - _ S @
[ Page1 [Page2 | page3] —
State MName W OFF | State MName o] OFF |
114-1 L512 (rangel) - 114-9 1520 (ranged) —
114-2 LS13 range2) - - 114-10 521 (rangetq) || [
114-3 1514 (range3) 2l - J2-1 L1 (valvel) I
114-4 L515 (ranged) - - 12-2LS2 (valve2) —
J14-5 LS16 (range5) - - 12-3 153 (valved) I
114-6 L517 (range6) - - 12-4 LS4 (valved) —
114-7 L518 (rangeT) - - 12-5 LS5 (valveS) —
J14-8 L519 (ranges) N - 13-1 LSG (valvet) I I

Fidure 51: Digital ouaut window
7.5.4. LDepc

This menudisplaysthe communicatiorstatus the actualflow, the actualpressuretheflow
tableand the PID othe LDepc.

' =
# ' LDepc Diagnostic o ‘- - ﬁ
MName Ver.  Status Er. Comm. Current  Setpoint
| Depc | Jnocomm. | 0 | 07137300 I
Depc2 no comm, 0 97135440 Pressure
LDepc3 no comm. 0 97133300 Flow
LDepc4 no comm, 0 97134350 Output
p
1 PSL ml/fmin
D 1
mode 2
m 3
b 4
zero 5
span [
7
8
9
10

Figure 52: LDepc diagnostic window
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7.5.5. Modbus /Register

This menudisplaysthe actualvaluesof everyModbusregisters

— M
T S
Address Type Description Value
= Modbus Mapping

# Command Regist...
# Machine Info

# Machine Status

[+ Last Result

Figure 53: Modbus register window
7.5.6. Modbus/ Connection

This menudisplayswhich IPis connected th&D3 and ifthereis some activityfsendnd
receive data)

— —
Diagnostic Modbus Informa_ g
Status IP Address Packetsend Packet recy Byte send Byte recy

not used
not used

not used
not used
not used
not used
not used
not used

Rejected connections : 0

Figure 54: Modbus information window

7.5.7. ldle Sensor

This menuis usedto saveall sensoryoltages whethe systemis at factory. These volt-
agesbecomehereferencevoltages.



\ ¢

LDetek

a DwyerOmega brand

MULTIDETEK3 U s e mahusal

7.6. Regeneration

This menu is used to start a regeneration. The settings acerngdrgured in the setting
menu.

Regeneration
Mame Argotek
| Argotek A
D 1
Setup Argotek
Oven Owenl
Display Crder 1
Temperature 200.0
Duration (min) 430
Limit Mumber 10
Try Mumber ] ™
Mext ==|
Close

Figure 55:Regeneration window
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7.7. About menu

ThePC softwareversionappearsn this menu.The serial# of theunit appearaswell. The
firmware versionof the LDPECsandmotherboardnstalledarealsodisplayed It is usedto
evaluatehe compatibility of parts and softwakersions installed in thenit.

About »
LDChroma+
Software : 4372
w4
S
-~ MultiDetek3
LDe rE’l& Serial : MD3-0047622
Firmware : 24722
LDReport : 3.1.10
Copyright (C) 2017 LDGDS:
UniguelD : 00-08-EE-11-E3-9A
Pratocol . 2.00
LDepc
Computer
P3
P6
User account p7 .
P8

Figure 56: About menu

7.8. Firmware Update

This menuis usedto updatethe firmware of the MultiDetek3 A firmware update should
not be donewithout contacting LDetek support.

-

-
Firmware Update
Image File (.1dz) Path:
File Size: 0 bytes
Message: Selecta .ldzFile ...
Version:
| 0%

Figure 57: Firmware Update
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7.9. LDChroma+ Procedures

This section will show a few procedures that can be helpful while using LDChroma+. Feel
free to contact us aupport@Idetek.confiyou have any questions.

7.9.1. How to switch from the user to the admin mode

1.1 f you are in user mode, you will +see the
Oveng 45.0 C
HCD1 45.0 C
HCD2 45.0 C
Heate... 40.0 C
(seq/method) ~ | | Sample o Start
» U in MD3-Testbench connected
2. Click on Configuration >> Admin Modeé

LDChroma+

Configuration Chromatogram  Settit
Machine...
Method...
Calib...
Factory...
Metwoark...
" User Mode _egen
) Admin Made... —

‘ BOOOF

—
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3. This window will open and you need to
Password ot
Enter the current password | eesse
OK Cancel
4. Once in admin mode, you will see the
Ovenl 60,0 =C
Oven 60.0 *=C
HCD1 40,3 °C
* A Default
7.9.2. How to export a machine file
1. 1f you are in user mode, you will +#ee
that is the case, you must switch to admin mode by following procédunesection
7.9.1
2. OpenLDChroma#aand <click on Configuration >>

3. Once the machine manager open, select the machine you want to export and click on

the button AExport

4. The save as dialog box will open. Select where you want to save the fden .amdi

press.

5. The followingwindow will open. Make sure all the checkboxes are checked and press

i Ok O

nSaveo

é o

enter

t he

Mac hi

f
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Machine Export X

SH% MultiDetek

- Method
] calib
- Historics
EWIIFWES

Description

7.9.3. How to import a machine file

|l f you are in user mode, you wil!/l see the i
that is the case, you must switch to admin mode by following procedure from section
7.9.1

. OpenLDChrom&#and click on Configuration >> Machi

.Once the machine manager open, click on the
chine file that you want to import

If the machine already exists, a pop window will appear asking if you want to over-
write it with the new file.
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7.9.4. How to export a historic file

1. Open LDChroma+ and click onh@omatogran®> Historic

2. Rightcl i ck on the analyse you waéadYoumnexport

chose between exporting a historic file (.md3h) or an Excel file (.xIs).

@ Historic [LDReport connected]

& Newer - Export Historic... MD3H... %

N calib Method

Historics  Import Compare Compare... 1 analysis Page1/1
Di Set Description... 0 N2 co2

Historics Rework Raw Data...

= Wed, Oct-04-2023 Tools...

17:00:51 |ISample 0.000 0000 0.000 0000 0.000

3. The save as dialog box will open. Select where you want to save the file and press

ifSaveo. Note that LDChr oma+ can

7.9.5. How to import a historic file

1. Open LDChroma+ and click on Chromatogram >> Historic

2. On the bottom, click on the buttéimportHi st or i c é 0.

onl vy

mpor t

3. Browse on the computer to find the file that you want to import. Note that LDChroma+

can only import historic files (.md3h).

4. Open tlmportot atbho isee t he files that

i) Historic [LDReport connected] ot
P

4

Historics Import Compare Rework
Description H2 o2 02 CH4 N2

Import
Thu, Nov-02-2023

15:2713 |CH4|Strea... <LDL <DL 7.004 93844 3742

you

mport
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7.9.6. How to do a calibrat ion

1. LDetek recommend to run at least 3 cycles before calibra&dioce you are ready, go

to Chromatogram>>Historic.

2. Rightclick on the cycle that you want to use for calibratddau can use the latest

anayse oif neededyou can calibratevith an olderanalysis.

3.Click on nCalib Medhodo

Fﬂ Historic [LDReport connected]

and sel ect

Historics  Import Compare Rework Export Historic... y rnalrses Page 1/ 2
Descripti... Calib Method > He ‘
Historics Compare... 02 N
=1 Wed, Sep-27-20... Set Description...
14:53:43 |[He|sam.. | Rework Raw Data._. <LDL 0522 4
14:31:24 |He|Sam... 4
= Tools... - .
26025 |He|5pan - — — . 7252 78334 1
13:07:22 |He|Span  1060. 9764 8482 0828 7246 61557 1
12:48:19 |He]Span  1033.. 9736 8478 10912 7255 54833 1 |
12:29:16 |He|Span  1012. 9684 8483 22499 7251 76511 1
12:10:12 |He|Span  1003.. 9661 8473 9710 7228 83858 1
11:30:58 |He|Span  1023. 9777 8421 1524 <LDL 88660 1
09:43:54 |He|Span 97423 8613 8440 8610 7068 83251 1
=) Tue, Sep-26-2023
16:47:37 UHP He <lDL  <lDL  <LDL <DL <lDL 1 I
1R:27-30 LIHP He <INl <INl =1 Nl =1 Nl =1 Nl 7
4. The calibration menu will open aydu will be asked —
. Calibration > ‘
for thecomponentshat you want to calibrat@hose
that are noselectedw n 6t be cal i b ¢seectpekomibnae

when youdo not have all of the componenet in the

same cylinder or for system with integrated moisture| [

measurement (QMA and Ceramic sensor).

t

he mett
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5. Makes sure that thealibration value matches your certificate of analyse (COGAhey
donodt ,-click onudhle teb to edit the value.

6.

Click

1) LDChroma+

on

AAppl yo

Configuration Chromatogram Settings Calibration Tools About Quit

Calibration*

Calibration val-
ues

Calibs
¥ 02

Peak
X H2
X Ar
¥ co
* N2
¥ co2
¥ CH4

A RN VIS

_Area
2715 -> 7058
100000 -> 123542
15349 -> 10455
4537 -> 5434
20795 -> 10049
15585 -> 26053

&2cn0 27707

Last Calibration Date : Oct/04/2023 16:56:36
. Last Calibration Note : H2, N2, CH4, CO, CO2, NMHC, Ar

7. Rightclickontheleftb ot t om bar

Save Settings
Reset All Forces
Method...

User Mode
Admin Mode...
Set Language...

508.300 -
10.000 -
508300 -

444700 -
536.600 -
500.000 -

ADE NON

Unit
ppb
ppb
ppb
ppb
ppb
ppb

508.300
496.930
508.300
444.700
536.600
500.000

ADE NON

F

anSdee taliinogks 6a n

=

nected

7.9.7. How to create a sequence

v

Calibration
Date Apply button

fiSave

Sequences worlinly on systems that has integrated stream selector (ISS) d8&DG

1.

Il f you

ar e

n user

mo d e,

you Wwi

| see

that is the case, you must switch to admin mode by following procedure from section

7.9.1

Go to Settings>>Settingaghtc | i ¢ k

on

i Machi

neo

and cl

t

he

c k

—
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ﬂ_Tl LDChroma+

Configuration Chromatogram Settings Calibration

3.Give a name to

the new

:.‘ Methods Add Flow
=E02 @& AddOven
= X Pe: 4. Add HCD ftic Analysis
X fn  Add Detector Printer
X W Add Single Sensor ne
¥ e Add Valve rd
¥ Add 4-20mA t”g
:'; i Add Stream 'Eic::f Fos
i Add Sequence |
Btart Mode
X ® Add Column lch Mode
= =4 Flow

sequence

and cl

4. Cl i ck on @ Add stothesequend&oraeach analys, oy sust select
the methodthe purge time and the stream

Madify Analysis

Sequence2

Mathod :

Purge Time:
Streams
(@) Basic

() Advanced

o2 v

.

Stream : | Sample

*

Enable

Cancel

5. Repeat point 4 for each analygou need in the sequence.

6. Rightclickontheleffbot t om bar

and cl

c k

on

fiSave

Set |
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7.9.8. How to automatically calibrat e at the end of a sequence

Sequences work only on systems that has integrated stream selector (ISS) or LDGSS.

1.1 f you are in user mode, you will see the
that is the case, you must switch to admin mode by following procedure from section
7.9.1

2. Go to Settings>>SettingsStream and select the calibration stream.

3. Make sure thats fslUeste dt of offrgoebteoll.ii . KO o fAism@tt o
gle the value.

iﬂl LDChroma+

Configuration Chromatogram Settings Calibration Tools About Quit

Settings

¥ ela \alved ~

i &2 Valved - 3
i: h?‘ Valve5 Setup Span
t = Valveb Use for calib. yes
+ tZa Valve8 Display Order ‘
we 4-20mA
e 4-20mAT
we 4-20mA2
W 4-20mA3
w 4-20mAd
W 4-20mAS
e 4-20mAbG
we 4-20mAT
a Stream

i Sample

4. Createa calibration sequence by following the steps from se@i®17. As shown in
the below picturehe lastanalysi n t he sequence must be set
tion at Endo.

—
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Sequencel

Method :

Streams
(@) Basic

Purge Time:

() Advanced

Maodify Analysis

o2

Stream

[+#] Automatic Calibration at end

4

*

Enable

Span

Cancel

7.9.9. How to force a valve or arelay ON /OFF

For diagnostic purpose, you might be ask to force relays ON or OFF. The following proce-
dure will show you how.

1.

| f

that is the case, you must switch to admin mode by following procedure from section

7.9.1

you

are i

n

user

Go toTools>>Diagnostic>>Digital output

The

Wi

i Calibration

Tools | About Quit

mo d e,

you

Diagnostics

Regeneration...

4

ndow

used to force the relayDFF.

ADigital

Analog Input
Analog Cutput
Digital Cutput
LDepc
Modbus

|dle Sensar

S

Ou t gheckboxPd irattgeaiune t | ¢ O
fi O Nabeused to force the rgla ON and thecheckboxesinthe ol u mn ae OF F 0

W i

see

t

he

Wi

f
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Checkboxes to force
relays ON/OFF

Reset Forces

14-11512 (rangel)
14-21513 (rangel)
114-3 L5174 (range3)
114-4 1515 (ranged)
114-5 L5176 (range3)
114-6 L5177 (ranget)
114-7 L518 (range7)

14-81519 (ranged)

0.00 . 114-10 LS21 (range10)

12-1 L51 (valvel)
12-2 LS2 (valved)
12-3 L53 (valved)
12-4 154 (valved)
12-53 LS5 (valved)

13-1 LSG (valveb)

7.9.10.How to see the sensors voltages

For diagnostic purpose, you might be ask to monitor the s#nsov o | Theafajl@ving
procedure will show you how. Note that in most cases, vofthgeld be checked when

the anayzer is idle (not running cycles).

7.9.10.1. Method 1

1. Go to Tools>>Diagnostics*nalog Input

2. The window AAnal

og I nput Diagnost.i

able to see the voltages of each sensor

Snalog Input Diagrostic

Pagel |F‘ageZ| Page3 | '

Mame

Sensorl
Zensorl
Sensaord
Zensord
Sensors
Sensorh
SensarT

Sensord

Raw value from the ADC

2557419 cnt
624883 cnt
624411 cnt
624839 cnt
623562 cnt
624815 cnt
624187 cnt
621201 cnt

1524.34 m
IT246)
ITL18
37243 M
ITLAT mY
ITL42 My
ITL04)
IT0.26)

~

Sensor 6s
volts.

v o |

Wi

O [
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7.9.10.2.Method 2

—

1.1 f you are in user mode, you will see the
that is the case, you must switch to admin mode by following procedure from section
7.9.1

2. Go to Tools>®perating Parameters

3. The wiQ@p@mermwatii ng whapera Byelickeng arthe third tabyou will
be able to see the voltages of each seamsavell as the factory value

7.9.11.How to regenerate the column(s)

Regeneration can damage the column, so it should be avoided when not needed. In case of
doubt, please contact ussatpport@Idetek.com

1.1 f you are in user mode, you wil/l see the i
that is the case, you must switch to admin mode by following procedure from section
7.9.1

2. Go to Tools>Regeneration

3. Use the checkboxes to select the columns that you want to regefeteclick on
ANext >>0.

Regeneration

Ao Columné
Columnil A
|:| Column2
D [
|:| Column3 Cat Col 5
Satu _olumn
Columng q
COwven Owvend
|:| Column5 Dicolay Ord &
- - isplay Order
%
| Temperature 120.0
|:| Column7? .
Duration (hours) 8.00
Limit Humber 10
Try Number 0
Raw value from the ADC Success Number 0 v
Next >>|
Close

4. Click on AStart Regenerationo.
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5. Once the regeneration starteduyhave to waitintil it end By default most column are
configured for an 8 hours regeneration.

7.9.12.How to use remote desktop to control the analyzer remotely

1. To use Remote Desktop, you must know the IP address of the MultDé&tkee it,
open LDChromaandclickonConf i gur ati on>>Net wor ké

{4 LDChroma+

Configuration Chromatogram Se
Machine...
Method... —
Calib...
Factory..

==  Network..

User Mode

«  Admin Mode..
Set Language...

| ]-%FIDW

2. A new window will appear in which you will be able to see the IP address.

Metwork X
() Manual TP (®) Automatic IP
mel [P address : 192,168.2.34
Metwork Mask : 255,255,255.0
Default Gateway 192.168.2.1
Q.-‘a.ppl-;

3. On the host computer, open Remote Desktop, enter the IP address of the MultiDetek3.
Then, click on AConnecto.
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LDefek
B Remate Desktop Connection = = |[é]
Remote Desktop
»¢) Connection
mel)> Computer:  192.168.2.39 -
zer name:  Mone specified
“ou will be azked for credentialz when you connect.
':\ir_. Optione [ Connect ] [ Help ]
4. Remote desktop will ask for the | ogin
and the password is Al deteko.

5. You can now control the MultiDetek2 remotely. If needed, you can create a shortcut
that opens Remote Desktop with the right IP or pins it to Windows launch bar.

Tools About Quit
Chromatogram

ion  Chromatogram ~ Settings  Calibration

L 2 W e M
100 150 200 250 300 350 4
Time (s)

P 1 e I MU 1
00 450 500 550 600

MD2-Testbench not connecte

o )

[ Auto Restart

nf or
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7.10. Modbus

As an option, the MultiDetek3 can come with Modbus TCP/IP.2B& or R$485. This
section explains how Modbus communication is implemented within LDChroma+. Please
note that the mapping below might not reflect the latest versmmthe most ugo-date
information, contact us aupport@I|detek.com

7.10.1. Glossary

Analysis: The period during which the analyzer separates and quantifies the components
present in a sample. During tigeriod a method and a stream are selected.

Method: A set of parameters (e.g., valve timing, oven temperature) that are used during an
analysis.

Stream: A stream is one of the multiple sampling points connected to the analyzer.

SequenceA sequence can consistateries obne or more analysand can be configured
to restartautomatically Analyss in a sequence can be enabled or disabledning that the
sequence wilskip to the next enabled analysis

ID: A unique identifier assigned to each sampling point or stream; values range from 1 to
32000, with zero indicating no ID assigned.

Sampling: A sampling is one of the 2 sample input of the MultiDetektB the dualtrain
option

7.10.2. Introduction

By default, LDChroma+ uses port 502 for Modbus TCP/IP communication. For Modbus
RS232 and RS$185, the serial port is located on the back panel. Note that LDChroma+ does
not support ASCIl mode.

The following functions are supported:

1 Function 3: Read Multiple Holding Registers
1 Function 6: Write Single Holding Register
1 Function 16: Write Multiple Holding Register

The mapping is divided into different sections. When reading or writing multiple registers,
it is essential to remain within the same section.
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7.10.3.Command register s

The command registers enable sending commands to LDChroma-+, allowingipahitagys
like initiate analyses or calibrate the MultiDetek3 from a PLC/DCS. Note that reading com-
mand registers will return 0.

When using function 166 command can bgentwith a singletransaction. For instance,
command 3 (select sequence) requires you to waitgesto registers 408010 40804. This
can be achieved using function d6d isthe method recommended bipetek

Alternatively, you can use function 3 to write one register at a time. When doingiatize
the required parameters in registers 4680804.Then, tigger the command by writing the
value to register 40801

Regis- R/W  Type  Description
ter
40801 W UINT16 Command Register (see #Cmd in command list below)

40802 W (see cmd | Parameters
é list)
41000
Tablel: Command register

Nb.  Description

Param
0 Nop 0  No operation (could be used to test the commi
cation)
1 Quick Start 1 Start the current sequence (like pushing the st

button on the screen)
- 40802 UINT16 Index of the samplingsfarts atfl)

2 Quick Stop 1 Immediately stop the current analysis (like pus

ing the stop button on the screen)
40802 UINT16 Index of the samplings(arts atl)

3 Select Sequence 3 Select a sequence
- 40802 UINT D of the sequence

-408@ UINT  Index of the analysis in the sequence
16 to select §tarts afl)
- 40804 UINT  Index of the samplingsfarts atl)

4 Select Method 2 Select and load a method

- 40802 UINT16 ID of themethod

- 4088 UINT16 Index of the samplingsfarts afL)
5 Select Stream 2 Select a stream

- 40802 UNIT16 ID of thestream

- 4083 UNIT16 Index of the samplingsfarts at

6 Enable Seq. 2 Enable an analysis in a sequence
Analysis - 40802 UINT16 ID of thesequence
- 408 UINT16 Index of the samplingsfarts at L
7 Disable Seq. 2 Disable an analysis in a sequence
Analysis - 40802 UINT16 ID of thesequence
- 4083 UINT16 Index of the samplingsfarts at L
8 [Not used any- 0 [Not used anymore]

more]
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9 Calib. One Peak 3 Calibrate the peak
(by |D) -40802  UINT16 ID of thepeak to calibrate
- 408@8 UINT16 Calibration value (e.g. 10ppm)
- 40804 UNIT16 ID of the method
*If the calibration value is zero or less, the last calibration value
will be use.
10 Calib. All Peak 2 Calibrate all peaks
- 408@ FLOAT32 Calibration value (e.g. 10ppm)
- 408@ UINT16 ID of the method
*If the calibration value is zero or less, the last calibration value
will be use.
20 Reset Modbus 0 Reset the flag Modbus Error
Error
21 Start Sequence 2 Start the current sequence
- 408@ UINT32 Number ofsequence® run(0 = in-
finite)
- 4081 UINT16 Index of the samplingsfarts at 1
22 Stop Sequence 1 Stop the current sequence
- 408@ UINT16 Index of the samplingstarts at 1
* If an analysis is in progress, the analysis will continue until it er
But the next analysis in the
23 Calib. One Peak 3 Calibrate the peak
(by index) - 40802 UNIT16 Indexof thepeak to calibratéstarts at
1
- 408@ FLOAT  Calibration value (e.g. 10ppm)
32
- 40804 UINT16 ID of the method
*If the calibration value is zero or less, the last calibration value \
be use.
24 Set LDGDSA 2 Setthedesired Concentratioon LDGDSA
Impurity Con- -408®  UINT16  Index of the LDGDSA impurity*
? (start at 1)
centration - 4083 FLOAT32 Desired concentration (e.g. 100ppb)
*The indexis listedin the Chromatogram pagef LDChroma+
30 Force Valve 2 Force a valve stat ON or OFF
- 408@ UINT16 Index of the valve (1 to 16)
- 408@ UINT16 Force state (0=off, 1=on)
31 Reset Force 1 Reset the valve force
Valve -408@ UINT16 Index of the valve (0=all, 1 to 16)
100 Set Time 6 Set date and time on the computer

7.10.4.Device Info

-40802 UINT16 Year €.9.2022)
-408  UINT16 Month (1=Jan to 12=Dgc
-4080+  UINT16 Day (1 to 31)

-4086  UINT16 Hour (0 to 23)

-4086  UINT16 Minute (O to 59)

-40807  UINT16 Second (O to 59)

Thedevice info registers shogeneral information specific to the analyzer.

Register R/W

41001
41002
41003
41011
41019
41027
41035

R
R
R
R
R
R
R

Type  Description

UINT16 @ LDetek Identification number, always 31307

UINT16 @ Modbus version
ASCII[16] Product name

ASCII[16] | Model name

ASCII[16] Serial number

ASCII[16] | Software version (LDChroma+ version)

ASCII[16] Firmware version (the version of the MCU connected to the
LDChroma+)
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41501 R/W | ASCII[32] Analysis Custom Fieldl
41517 R/W | ASCII[32] | Analysis Custom Field2
41533 R/W  ASCII[32] Analysis Custom Field3
41549 R/W | ASCII[32] | Analysis Custom Field4
41565 R/W  ASCII[32] Analysis Custom Field5
41581 R/W | ASCII[32] | Analysis Custom Field6
41597 R/W  ASCII[32] Analysis Custom Field7
41613 R/W | ASCII[32] | Analysis Custom Field8
41629 R/W  ASCII[32] Analysis Custom Field9
41645 R/W | ASCII[32] @ Analysis Custom Field10
41701 R ASCII[8] | Valve name 1
41705 R ASCII[8] Valve name 2
41709 R ASCII[8] | Valve name 3
41713 R ASCII[8] Valve name 4
41717 R ASCII[8] | Valve name 5
41721 R ASCII[8] Valve nhame 6
41725 R ASCII[8] | Valve name 7
41729 R ASCII[8] Valve name 8
41733 R ASCII[8] | Valve name 9
41737 R ASCII[8] Valve name 10
41741 R ASCII[8] | Valve name 11
41745 R ASCII[8] Valve name 12
41749 R ASCII[8] | Valve name 13
41753 R ASCII[8] Valve name 14
41757 R ASCII[8] | Valve name 15
41761 R ASCII[8] Valve name 16
41765 R UINT16 @ Valve type 1
41766 R UINT16 @ Valve type 2
41767 R UINT16 | Valve type 3
41768 R UINT16 @ Valve type 4
41769 R UINT16 @ Valve type 5
41770 R UINT16 @ Valve type 6
41771 R UINT16 | Valve type 7
41772 R UINT16 @ Valve type 8
41773 R UINT16 @ Valve type 9
41774 R UINT16 @ Valve type 10
41775 R UINT16 | Valve type 11
41776 R UINT16 @ Valve type 12
41777 R UINT16 | Valve type 13
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41778 R UINT16 @ Valve type 14
41779 R UINT16 | Valve type 15
41780 R UINT16 @ Valve type 16

7.10.5. Device Status
The device status registers show the stafitheanalyzer.

Register R/W Type Description
42001 R UINT16 @ Status word 1

T Bit00: Ready to worK0=no communication, Jsommunicating) *
Ll Bit01: No alarm (0= no alarm, 1= at least one alarm)

T Bit02: Status Relay State (O=relay off, 1=retay)**

i Bit03: Analysis in progres@=idle, 1=analysis in progress)

*This bit isup when LDChroma+ is communicating with the motherboard.
** |n LDChromat, you can specify which alarms influence the Status Relay ste

Under nor mal operation, the Status
readyd option selected is triggered

42002 R UINT16 @ Status word 2

9 Bit00: Modbus Error
42003 R UINT16 @ Alarm Flow

1 Bit00: Flow at index 1 has an alarm

3 gitls: Flow at index 16 has an alarm
42004 R UINT16 | Alarm Oven

1 Bit00: Oven at index 1 has an alarm

é

H Bit15: Oven at index 16 has an alarm
42005 R UINT16 @ Alarm Detector

1 Bit00: Detector at index 1 has an alarm

1]] gitlS : Detector at index 16 has an alarm
42006 R UINT16 | Alarm Peak 1

1 Bit00: Peak at index 1 has an alarm

é

H Bit15: Peak at index 16 has an alarm
42007 R UINT16 @ Alarm Peak 2

1 Bit00: Peak at index 17 has an alarm

1 é

1 Bit15: Peak at index 32 has an alarm

42011 R UINT16 @ Current Stream ID

42012 R UINT16 | Current Method ID

42013 R UINT16 @ Current Sequence ID

42014 R UINT16 | Current Sequence Analysis Index

42015 R UINT16 @ Current Analysis Time

42016 R UINT16 | Total Analysis Time

42017 R UINT16 @ Analysis Counterach time an analysis concludes, the counter ir
crements by ong.

42018 R UINT16 | Sequence CounteE&ch timea sequenceoncludes, the counter in-

crements by ong.
42019 R UINT16 @ Valve current state

42020 R UINT16 @ Valve force state
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42045 R UINT16 | Year of the computer clock (2022 for instance)
42046 R UINT16 @ Month of the computer clock (1=Jan. to 12=Dec.)
42047 R UINT16 | Day of the computer clock (1 to 31)
42048 R UINT16 @ Hour of the computer clock (0 to 23)
42049 R UINT16 | Minute of the computer clock (0 to 59)
42050 R UINT16 @ Second of the computer clock (0 to 59)
42051 R UINT16 = Number of flows
42052 R UINT16 | Number of ovens
42053 R UINT16 = Number of detectors
42054 R UINT16 | Number of sensors
42055 R UINT16 = Number of peaks
42056 R UINT16 | Number of streams
42057 R UINT16 = Number of methods
42058 R UINT16 | Number of sequences
42059 R UINT16 = Number ofanalysesn the current sequence
42060 R UINT16 | Status of analysis in the current sequence
9 I?itOO:AnaIysis atindex 1 is enable
3 gitls: analysis at index 16 is enable
42061 R UINT16 = Number of LDGDS Impurities
42062 R UINT16 | Number of valves
42063 R UINT16 @ Sensowusedor leak
42101 UINT32 @ Flow 1, count value

42103
42105
42107
42109
42111
42113

R

R FLOAT32 | Flow 1, unit value
R FLOAT32 Flow 1, setpoint value in unit
R UINT32 | Flow 2, count value
R FLOAT32 Flow 2, unit value
R FLOAT32 @ Flow 2, setpoint value in unit
R UINT32 @ Flow 3, count value
42115 R | FLOAT32 | Flow 3, unit value
42117 R FLOAT32 Flow 3, setpoint value in unit
42119 R UINT32 | Flow 4, count value

42121 R FLOAT32 Flow 4, unit value

42123 R FLOAT32 | Flow 4, setpoint value in unit
42125 R UINT32 @ Flow 5, count value

42127 R FLOAT32 | Flow 5, unit value

42129 R FLOAT32 Flow 5, setpoint value in unit
42131 R UINT32 | Flow 6, count value

42133 R | FLOAT32 Flow 6, unit value

42135 R FLOAT32 @ Flow 6, setpoint value in unit
42137 R UINT32 @ Flow 7, count value
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42139 R | FLOAT32  Flow 7, unit value
42141 R FLOAT32 Flow 7, setpoint value in unit
42143 R UINT32 | Flow 8, count value
42145 R | FLOAT32 Flow 8, unit value
42147 R FLOAT32 @ Flow 8, setpoint value in unit
42149 R UINT32 @ Flow 9, count value
42151 R FLOAT32  Flow 9, unit value
42153 R FLOAT32 Flow 9, setpoint value in unit
42155 R UINT32 | Flow 10, count value
42157 R FLOAT32 Flow 10, unit value
42159 R FLOAT32 | Flow 10, setpoint value in unit
42161 R UINT32 @ Flow 11, count value
42163 R FLOAT32 @ Flow 11, unit value
42165 R FLOAT32 Flow 11, setpoint value in unit
42167 R UINT32 | Flow 12, count value
42169 R | FLOAT32 Flow 12, unit value
42171 R FLOAT32 @ Flow 12, setpoint value in unit
42173 R UINT32  Flow 13, count value
42175 R FLOAT32  Flow 13, unit value
42177 R FLOAT32 Flow 13, setpoint value in unit
42179 R UINT32 | Flow 14, count value
42181 R FLOAT32 Flow 14, unit value
42183 R FLOAT32 @ Flow 14, setpoint value in unit
42185 R UINT32 @ Flow 15, count value
42187 R | FLOAT32 | Flow 15, unit value
42189 R FLOAT32 Flow 15, setpoint value in unit
42191 R UINT32 | Flow 16, count value
42193 R | FLOAT32 Flow 16, unit value
42195 R FLOAT32 @ Flow 16, setpoint value in unit
42201 R UINT32 | Oven 1, count value
42203 R | FLOAT32 Oven 1, unit value
42205 R FLOAT32 @ Oven 1, setpoint value in unit
42207 R UINT32 @ Oven 2, count value
42209 R | FLOAT32  Oven 2, unit value
42211 R FLOAT32 Oven 2, setpoint value in unit
42213 R UINT32 | Oven 3, count value
42215 R FLOAT32 Oven 3, unit value
42217 R FLOAT32 @ Oven 3, setpoint value in unit
42219 R UINT32 @ Oven 4, count value
42221 R FLOAT32 Oven 4, unit value
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42223 R FLOAT32 Oven 4, setpoint value in unit
42225 R UINT32 | Oven 5, count value
42227 R FLOAT32 Oven 5, unit value
42229 R FLOAT32 @ Oven 5, setpoint value in unit
42231 R UINT32 @ Oven 6, count value
42233 R FLOAT32 | Oven 6, unit value
42235 R FLOAT32 Oven 6, setpoint value in unit
42237 R UINT32 | Oven 7, count value
42239 R | FLOAT32 Oven 7, unit value
42241 R FLOAT32 @ Oven 7, setpoint value in unit
42243 R UINT32 @ Oven 8, count value
42245 R FLOAT32 Oven 8, unit value
42247 R FLOAT32 Oven 8, setpoint value in unit
42249 R UINT32 | Oven 9, count value
42251 R FLOAT32 Oven 9, unit value
42253 R FLOAT32 @ Oven 9, setpoint value in unit
42255 R UINT32  Oven 10, count value
42257 R FLOAT32 @ Oven 10, unit value
42259 R FLOAT32 Oven 10, setpoint value in unit
42261 R UINT32 | Oven 11, count value
42263 R | FLOAT32 Oven 11, unit value
42265 R FLOAT32  Oven 11, setpoint value in unit
42267 R UINT32 @ Oven 12, count value
42269 R FLOAT32 Oven 12, unit value
42271 R FLOAT32 Oven 12, setpoint value in unit
42273 R UINT32 | Oven 13, count value
42275 R FLOAT32 Oven 13, unit value
42277 R FLOAT32 @ Oven 13, setpoint value in unit
42279 R UINT32 @ Oven 14, count value
42281 R | FLOAT32 | Oven 14, unit value
42283 R FLOAT32 Oven 14, setpoint value in unit
42285 R UINT32 | Oven 15, count value
42287 R | FLOAT32 Oven 15, unit value
42289 R FLOAT32 @ Oven 15, setpoint value in unit
42291 R UINT32 @ Oven 16, count value
42293 R FLOAT32 Oven 16, unit value
42295 R FLOAT32 Oven 16, setpoint value in unit
42301 R UINT32 @ Sensor 1, count value
42303 R | FLOAT32  Sensor 1, mV value
42305 R UINT32 @ Sensor 2, count value
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42307 R | FLOAT32  Sensor 2, mV value
42309 R UINT32 @ Sensor 3, count value
42311 R | FLOAT32 Sensor 3, mV value
42313 R UINT32 @ Sensor 4, count value
42315 R FLOAT32 @ Sensor 4, mV value
42317 R UINT32 @ Sensor 5, count value
42319 R | FLOAT32  Sensor 5, mV value
42321 R UINT32 @ Sensor 6, count value
42323 R FLOAT32 @ Sensor 6, mV value
42325 R UINT32 @ Sensor 7, count value
42327 R FLOAT32 @ Sensor 7, mV value
42329 R UINT32 @ Sensor 8, count value
42331 R | FLOAT32 | Sensor 8, mV value
42401 R FLOAT32 Results in ppm for LDGDS Impurity 1
42403 R FLOAT32 Results in ppm for LDGDS Impurity 2
42405 R FLOAT32 Results in ppm for LDGDS Impurity 3
42407 R FLOAT32 Results in ppm for LDGDS Impurity 4
42409 R FLOAT32 @ Results in ppm for LDGDS Impurity 5
42411 R FLOAT32 Results in ppm for LDGDS Impurity 6
42413 R FLOAT32 @ Results in ppm for LDGDS Impurity 7
42415 R FLOAT32 Results in ppm for LDGDS Impurity 8
42417 R FLOAT32 @ Results in ppm for LDGDS Impurity 9
42419 R FLOAT32 Results in ppm for LDGDS Impurity 10
42421 R FLOAT32 Results in ppm for LDGDS Impurity 11
42423 R FLOAT32 Results in ppm for LDGDS Impurity 12
42425 R FLOAT32  Results in ppm for LDGDS Impurity 13
42427 R FLOAT32 Results in ppm for LDGDS Impurity 14
42429 R FLOAT32  Results in ppm for LDGDS Impurity 15
42431 R FLOAT32 Results in ppm for LDGDS Impurity 16
Sampling 1

42501 R UINT16 | Status word

T Bit00: Analysis in progress

T Bit01: Analysis completed

1 Bit02: Wait alarm

T Bit03: In purge

1 Bit04: In validation analysis

1  Bit05: Auto-Calibration Failed

9 Bit06: Auto-Calibration Successful
42511 R UINT16 @ Current Stream ID of the sampling index = 1
42512 R UINT16 | Current Method ID of the sampling index = 1
42513 R UINT16 @ Current Sequence ID of the sampling index = 1
42514 R UINT16 | Current Sequence Analysis Index of the sampling index =1
42515 R UINT16 Current Analysis Time of the sampling index = 1
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42516 R UINT16 | Total Analysis Time of the sampling index =1

42517 R UINT16 @ Analysis Counter of the sampling index = 1 (Every time an analy:

ends on this sampling, it increments by one)
42518 R UINT16 | Sequence Counter of the sampling index = 1 (Every time a sequi
ends on this sampling, it increments by one)

42551 R UINT16 | Number of flows of the sampling index = 1

42552 R UINT16 = Number of ovens of the sampling index = 1

42553 R UINT16 | Number of detectors of the sampling index = 1

42554 R UINT16 = Number of sensors of the sampling index = 1

42555 R UINT16 | Number of peaks of the sampling index = 1

42556 R UINT16 = Number of streams of the sampling index = 1

42557 R UINT16 | Number of methods of the sampling index = 1

42558 R UINT16 = Number of sequences of the sampling index = 1

42559 R UINT16 | Number ofanalysesn current sequence of the sampling index = 1

42560 R UINT16 @ Status of analysis in the current sequence of the sampling index

1 I?itOO:AnaIysis at index 1 is enable
3 gitls: analysis at index 16 is enable

Sampling 2 Same as Sampling 1 but add 100 to the register address
Sampling 3 Same as Sampling 1 but add 200 to the register address

7.10.6. Last Result

The Last Result section stores the results of the most recent analyses. This section contains
10 sets of results (Result][ 0], Result][ 1],
results of the latest analysis in Result[0]. When a new analysis s1ped, Result[0]

shifts to Result[1], and the new results are written into Result[0].

If needed, this logic can be changed in the settings menu of LDChroma+. Using rules, you
can configure results for specific streaonsnethodo be stored in designated sets. For
example, you can set LDChroma+ to write results for stream 1 in Result[0], stream 2 in
Result[1], and so on.

For each set of results, the date is stored in a UINT16 register, with BitOO as the LSB and
Bitl5 as the MSB:

1 Bits 1509 represent the year + 1980. For example, if bits 09, 11, and 14 are set to
one (37), this represents the year 2017.

9 Bits 0805 represent the month, with January as 1, February as 2, and so on.

1 Bits 0400 represent the day, ranging from 1 to 31.

For example, if the value is 0x4B45, it represents October 5th, 2017.
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Similarly, the time is stored in a UINT16 register, with Bit0O as the LSB and Bit15 as the

MSB:

1 Bits 1511 represent the hour, ranging from 0 to 23.

1 Bits 1005 represent the minute, ranging from 0 to 59.

1 Bits 0400 represent the second, multiplied by 2. For example, a value of 3 repre-
sents 6 seconds.

For example, if the value is 0x92ES, it represents 18:23:12.

Register R/W

Result[0]
43001
43002
43003
43004
43005

43006

43007

43008

43009

43010

43011
43013
43015
43017
43019
43021
43023
43025
43027
43029
43031
43033
43035

O X0V U XUV AO

Py,

A XV OV XV AUV XUV OV XUV O UV OV O D

Type

UINT16
UINT16
UINT16
UINT16
UINT16

UINT16

UINT16

UINT16

UINT16

UINT16

FLOAT32
FLOAT32
FLOAT32
FLOAT32
FLOAT32
FLOAT32
FLOAT32
FLOAT32
FLOAT32
FLOAT32
FLOAT32
FLOAT32
FLOAT32

Description

Date of this result (The date format is explained below)
Time of this result (The date format is explained below)
Method ID used to generate this result
Stream ID used to generate this result

Result Valid
1 Bit0O0: result is valid for peak 1
1 é

1 Bit15: result is valid for peak 16

Result <LDL (lower detection limit)
1 Bit0O0: result is <LDL for peak 1
1 é
1 Bit15: result is <LDL for peak 16

Result OS (overscale)
T Bit00: result is OS for peak 1
1T €
T Bit15: result is OS for peak 16
Result Miscellaneous Status
¢ Bit0O : The stream was a validation stream

Calibration Validation
T Bit0O0: result is valid for peak 1 according to its calibration value
1 é
Al Bit15: result is valid for peak 16 according to its calibration value

Sampling index used to generate this result

Results in ppm for peak 1
Results in ppm for peak 2
Results in ppm for peak 3
Results in ppm for peak 4
Results in ppm for peak 5
Results in ppm for peak 6
Results in ppm for peak 7
Results in ppm for peak 8
Results in ppm for peak 9
Results in ppm for peak 10
Results in ppm for peak 11
Results in ppm for peak 12
Results in ppm for peak 13
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43037 R FLOAT32 | Results in ppm for peak 14
43039 R FLOAT32 Results in ppm for peak 15
43041 R FLOAT32 | Results in ppm for peak 16
43051 R UINT32 | Area count for peak 1
43053 R UINT32  Area count for peak 2
43055 R UINT32 @ Area count for peak 3
43057 R UINT32  Area count for peak 4
43059 R UINT32 | Area count for peak 5
43061 R UINT32  Area count for peak 6
43063 R UINT32 | Area count for peak 7
43065 R UINT32  Area count for peak 8
43067 R UINT32 | Area count for peak 9
43069 R UINT32  Area count for peak 10
43071 R UINT32 | Area count for peak 11
43073 R UINT32  Area count for peak 12
43075 R UINT32 | Area count for peak 13
43077 R UINT32  Area count for peak 14
43079 R UINT32 | Area count for peak 15
43081 R UINT32 @ Area count for peak 16
43083 R UINT16 @ Retention time in second for peak 1
43084 R UINT16 @ Retention time in second for peak 2
43085 R UINT16 Retention time in second for peak 3
43086 R UINT16 @ Retention time in second for peak 4
43087 R UINT16 Retention time in second for peak 5
43088 R UINT16 @ Retention time in second for peak 6
43089 R UINT16 Retention time in second for peak 7
43090 R UINT16 @ Retention time in second for peak 8
43091 R UINT16 @ Retention time in second for peak 9
43092 R UINT16 @ Retention time in second for peak 10
43093 R UINT16 @ Retention time in second for peak 11
43094 R UINT16 @ Retention time in second for peak 12
43095 R UINT16 @ Retention time in second for peak 13
43096 R UINT16 @ Retention time in second for peak 14
43097 R UINT16 Retention time in second for peak 15
43098 R UINT16 | Retention time in second for peak 16
Result[1] Same as Result[0] but add 100 to the register address
Result[2] Same as Result[0] but add 200 to the register address

Result[3] Same as Result[0] but add 300 to the register address
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Result[4] Same as Result[0] but add 400 to the register address

Result[5] Same as Result[0] but add 500 to the register address

Result[6] Same as Result[0] but add 600 to the register address

Result[7] Same as Result[0] but add 700 to the register address

Result[8] Same as Result[0] but add 800 to the register address

Result[9] Same as Result[0] but add 900 to the register address

ResultEx[0]
44011 R FLOAT32 | Current dilution in ppm for LDGDS Impurity 1 during this analysi
44013 R FLOAT32 Current dilution in ppm for LDGDS Impurity 2 during this analysi;
44015 R FLOAT32 | Current dilution in ppm for LDGDS Impurity 3 during this analysi:
44017 R FLOAT32 | Current dilution in ppm for LDGDS Impurity 4 during this analysi
44019 R FLOAT32 | Current dilution in ppm for LDGDS Impurity 5 during this analysi:
44021 R FLOAT32 @ Current dilution in ppm for LDGDS Impurity 6 during this analysi
44023 R FLOAT32 | Current dilution in ppm for LDGDS Impurity 7 during this analysi;
44025 R FLOAT32 @ Current dilution in ppm for LDGDS Impurity 8 during this analysi
44027 R FLOAT32 | Current dilution in ppm for LDGDS Impurity 9 during this analysi
44029 R FLOAT32 Current dilution in ppm for LDGDS Impurity 10 during this analys
44031 R FLOAT32 | Current dilution in ppm for LDGDS Impurity 11 during this analys
44033 R FLOAT32 Current dilution in ppm for LDGDS Impurity 12 during this analys
44035 R FLOAT32 | Current dilution in ppm for LDGDS Impurity 13 during this analys
44037 R FLOAT32 Current dilution in ppm for LDGDS Impurity 14 during this analys
44039 R FLOAT32 | Current dilution in ppm for LDGDS Impurity 15 during this analys
44041 R FLOAT32 @ Current dilution in ppm for LDGDS Impurity 16 during this analys

ResultEx[1] Same as ResultEx[0] but add 100 to the register address

ResultEx[2] Same as ResultEx[0] but add 200 to the register address

ResultEx[3] Same as ResultEx[0] but add 300 to the register address

ResultEx[4] Same as ResultEx[0] but add 400 to the register address

ResultEx[5] Same as ResultEx[0] but add 500 to the register address

ResultEx[6] Same as ResultEx[0] but add 600 to the register address

ResultEx[7] Same as ResultEx[0] but add 700 to the register address

ResultEx[8] Same as ResultEx[0] but add 800 to the register address

ResultEx[9] Same as ResultEx[0] but add 900 to the register address

7.10.7. Indirect Data Map

The Indirect Data Map section allows you to customize your read and write operations.
With LDChroma+, you can assign any register to the Indirect Data Map Register.
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Register RW  Type Description
45001 R/W (any) Using the LDChroma+, you can customize any register
to this area.
46000

For example, if you want to monitor the values of Flow1, Ovenl, and Sensorl, the regis-
ters to read are 42103, 42203, and 42303. Without the Indirect Data Map, you would need
to read over 200 registers to access just these three. However, by usingréuot Data

Map, you can streamline this processshown in the below table

Register Internally redi- Type Description
rected to

45001 42103 FLOAT32 @ Flow1l unit value
45002 42104

45003 42203 FLOAT32 Ovenl unit value
45004 42204

45005 42303 FLOAT32 @ Sensorl mV value
45006 42304

By requesting a read from 45001 for 6 registers, you will receive your 3 float32 values in
one transaction, without all the unnecessary registers in between.

7.10.8.Example of Modbus implementation

The following section aims to explain different ways the Modbus logic can be imple-
mented. The examples provided should give you a good idea of the various methods to
control the MultiDetek3 using Modbus. This should serve as a starting point and help you
implement a logic that fits your application and requirements.

7.10.8.1. Example 1. Read results

One of the simplest ways to use Modbus communication is to read the results. With this
implementation, analyses should be started manually from the MultiDetek3. Once cycles are
completed, results can be read by the PLC/DCS.

To implement this, you can monitor bitO3 of the status register (42001). Once a cycle is
completed0O=compleed), results can be redibm result[0] (registers 43001 to @0).
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User start a cycle
form the
MultiDetek3

The mUltiDetek3 is
doing an analysis

Register 4200
bit03 is UP

Read result[0]
(43001 to 43099)

7.10.8.2.Example 2: Start analyses and r ead results

The previous example requires manual intervention, but Modbus can be leveraged to fully
automate the process by starting an analysis from the PLC/DCS.

To implement this, you can monitor the status register (42001). Bit0OO indicates if communi-
cation with the motherboard is established, bitO1 shows if there is an alarm that could prevent
a cycle from starting, and bit03 indicates if an analysis is in pssegre

If bitOO is set, and bit0O1 and bit0O3 are clear, this means communication is established, there
are no alarms, and no analysis is in progress. An analysis can then be started using command
#1 by writing A10 into registers 40801 and 4
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Register 42001 bit00
up, bit01 and bit03 are
down.

Yes

Command #1 (Quic
Start), 40801=1 &
40802=1

The MultiDetek3 is
doing an analysis

Register 4200
bit03 is UP

Read result[0]
(43001 to 43099)

7.10.8.3.Example 3: Select sequences , start analyses and read results

The previous example assumed that only one stream is being analyzed. However, some pro-
cesses might require the analysis of multiple sample points. When the MultiDetek3 is used
with an LDGSS or an integrated stream selector, streams can be changed via.Modbu

To implement thissequences must be created following the procedure in séc@i@Each
sequence will automatically select a stream and a method, and a purge time can also be added
to the sequence.

Thus, you can use the same sequence as the previous example but use command #3 (select
sequence) before starting an analysis. Additionally, command #21 (start sequence) should
be used instead of command #1. The entire sequence would look like the follitagregm.
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Register 42001 bit00
up, bit01 and bit03 are
down.

Yes

Command #3 (Sele
sequence)

Command #21 (Sta|
Sequence)

The MultiDetek3 is
doing an analysis

Register 4200
bit03 is UP

Read result[0]
(43001 to 43099)




A ¢

LDefek,

a DwyerOmega brand

MULTIDETEK3 U s e mahusal

8. LDReport

The MultiDetek3has a buikin panel PC running LDChromaour chro- 0
matographic software. This software is used to control the internal co C:
nents of the MD3 gas chromatograph offering full control of your inst
ment. LDReport is another software installed on the panel PC along
with LDChroma. It is used as amplement and can perform tasks liki
database management and report generation. Figure 58 LDReport logo

The database management feature allows users to consult the historic results of the analyzer.
The data can be filtered using different parameters lieauss, method, date & time, etc.

This data can also be exported in different formats like PDF or CSV (Excel). The report
generation feature offers the possibility to generate customs reports. For each analysis, it is
possible to generate a certificate of analysis (C@#49 certificate of calibration (COC).

The following sectioawill explainin more detaithe different mensiand features of LDRe-
port.

8.1. Local and remote

LDReport works using the clieiserver modelMost of the time, &lientserverstructure
communicatesver anetwork on separate hardwav&ith LDReport however it is config-
ured with theclient and servewithin the panel PCThis configuration igepresentedn
Figure 59. With that arrangement,DReport is installed on th#ultiDetel3 6pmnel PC
alongside LDChromaand both are communicating within the same compiites is the
configuration that comes piastalledon the MultiDetek3and it allows the user to work
with both software locally.

MultiDetek3
(clientserver)
Figure 59: LDReport local

For more complex installatisnLDReport can be configured to wonkth the client and the
server running on different hardwatddReport (server) can be instdlon aremotecom-
puterand the MultiDetek3 (client) would talk to it over the netwdfkr installations with
more tharone analyzer, all the Gancommunicate witlone centralizeDReport server.
If for instancea planthasthreeMultiDetek3, theycoud connect thento the sameomputer
runningLDReport Such configuration is shown Figure60 and allows uses to accesslll
the analysis residbntheremote computer.
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8.2. Machine list

OntheMu |

= Home

MultiDetek3 #1

t

Qf Settings @

Language:

«

(client)

Machine List [Live data

MD2-0
MD3-
MD3-
MD3-
MD3-00

MD2-

MD2

LDReport
(server)

MultiDetek3 #2
(client)
Figure 60: LDReport remote

Det ek30s
clicking on it, a web browser withpen,and you will see the home page of LDRewt
shownin Figure61.

0091922

0083022

0093822

85822

0067622

-0055222

)

desktop,

]

Mac Adress

0x00005CA111EE0800

0x000067E311EE0BO0

0x0000078D12EE0B00

0x00008AE4A11EEDBD0D

0x00006CE311EEOBOO

0x000082E411EEQ800

0x00006EE411EEQ0800

0x00008AA111EEOB00

0x00005CA111EEQBODD

MultiDetek3 #3
(client)
t her e Bysloublen

()

SRR RERERERDRD

<
i)

Figure 61: LDReport- Machine List

con

y



A ¢

LDetek

a DwyerOmega brand

MULTIDETEK3 U s e mahusal

In the topright corner we can see if theDReportisin user or admin mod&Vhen in user
mode,you canclick on this button to switch to admin modeBy default,the username is
Aadmand t he pas s Wishutonialso afows2y8u4dbadcess tiser man-

ager From this menu, you can add and delete usanekh as modify passwords.

In the center, we can see a table called the machine list. This tableathibve instruments
connected td.DReport. When LDReport is installl locally, the list will show only one
analyzer. If LDReport is installed on a remote computer and connected to many GCs, we
will seeall of their serial numberd o access the data from an analyzer, you can click on the

pencillocatedon theright ﬁ(‘) .

The letmenu al |l ows you to switch between the di
you can go back to the machine | ist and by ¢
menu.

On the bottom bar, you can select the language and see the software version.

8.3. Setting s menu

The settings menu gividedinto 3 sectiongMisc, Templates and Datdrigure62 shows
the Miscand Templatesectiors andFigure63 showsthe Datasection

& m

Misc

$  Valu Key ¢ Nam
DChroma Port 1307 stream Stream
Report

OOoERQ
|

Templates

] Name $  File

Language: Engisn ~ v3.1.8

Figure 62 LDReport- Misc sction

1- The first table allow you to change ports LDReport is using to communicate with
LDChroma.The parameters fAnumber of days to kee
anal ysi s setingt@sediorsthe auteushdeature. Both are explained more in
detailon the following page.

2- In the analysis menu of LDReport, you can adable with the concentratiaf each
impurity. Additional columndike stream nangcan be added by using key tokemhe
second table of the Misc section albyou to add and removbesetokers.

3- Templates are used to generate custom reports. The section template allows you to add,
remove and edit these HTML templates.
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Em

Jse Date Time

« Serial Number

Figure 63: LDReport- Template and Data sections

1- The butt on sydDaeaxaodandanpbrih@dRepord s d a Byachcking e .
on fAibData Folderodo, you can see and change t
2- The auteflush feature allowyou to automatically delete old anadgswhen the hard
drive isalmostfull (more than 90% of its capacityh the misc sectiorthe parameters
Anumber of dafiyPsertcee nke eogfdo tehred number eof anal
how the auto flushing is workin@®y default, the number of days to keep is 30 and the
percent of analysis to flush is @0 This means that the auteflush feature is ON and
if the had drive is 90%full, LDReport will flush 20% of all the analgs thatareolder
than 30 daysKindly note thaton average, théard drive will take more than a year
before being@0%full. This is considering MultiDetek3that isoperaing 24h per day
and 7 days per week.
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8.4. Analysis menu

From the machine list, it is possible to get to the analysis menu. To do so, you must click

on t he;‘ne beisli dié t he ser i aAnewtabmilepenandwily our
look like Figure64.

= MD3-0060222 ~

o senes Analysis of MD3-0060222
From To
2022-06-61 0:00 2022-11-30 23:59 @
B - |
N2
T
Start Date S co H2 CH4 co2 Stream
2022-08-18 11:52:32 0.165 ppm 0.103 ppm 0.000 ppb
2022-08-18 11:37:20 0.331 ppm 0.310 ppm 380.381 ppb
2022-08-18 11:29:35 0.325 ppm 0311 ppm
2022-08-1811:14:30 0.763 ppm 0.645 ppm
2022-08-18 11:03:22 0.663 ppm 0.648 ppm 0.000 ppb
2022-08-18 10:52:03 1.204 ppm 0.954 ppm 0.000 pph
«
Language: E,l,B

Figure 64: Analysis menu

This button allows you to see the peak graph and the sensor gsghown inFigure65,

an

the peak graph is a trendingtoth e | mpur i t i dleé&nsorgnaph & tréndingt i o n .

like the peak graph, but it allows you to see the raw signal of tremisemer time. This
feature can be useful for diagnostic and troubleshooting.

This button allows you to export the analysis tableD¥ or CSV.

This section allows you to filter by date and time the results you see in the analysis table.
This sectiorshows youheresults of the previous analysigere is a tab on top of the table
that allows you to switch between methdig.clicking on the pencil, you will enter a menu
called analyze menwhich gives you more information about a specific analysis.

Peak Graph

From To Method Stream

2021-67-01 ©:00 2022-11-36 23:59

[
- h P
=S L=
Whe o e J2e  ledw ke 15w 18km (e 18w I8 200 2w 2 2w 24ke b Bde  Zden  28e 290
Date Time

Figure 65 Peak graph
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8.5. Analyze menu

From the analysis menu, it is possible to get to the analyze menu. To do so, you must click

on t he f» e b e is landlg@isyouhwant to operA new tab will open and will
look like Figure66.

Analyze started 2022-08-15 11:04:48 from MD3-0060222

gEm

Peaks

v3.1.8

Figure 66: Analyze menu

By clicking on yolhoan poni dntamalysis ilepoet pased brothe selected
template. By default, LDReport comes with a standard temdatecustom reports can be
created on request. THature is explored more in detail in the following section.

This section shows the chromatogram of the selected anatyisipossible tawoomin on

the graph and hide/show linasing the legend.
This section shows the peak table result. For each analysis, you dae setention time,

the concentration, the height, the area and the detection limit.
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8.6. Report generation

As shown in the previous section, reports <ca
from the Analyze mentkigure67 shows an example of the report that comes standard with

all the MultiDetelB. Details like analyzer model, stream ID, analysis date and calibration

date are automatically read from the raw data and put on the report. At the bottom, a table

shows the concentration, the retention time and the area count for each impurity that was
measuredWe understand that users might have different requirements. For that reason,
LDReport is designed with the possibility of adding templates. By doing that, it is possible

to generate reports that have been customized for your needs.

Figure 68 shows a report generated using a custom template written in HTML script. The
template was made so the logo and address are displayed in the header. The below section
shows the same information as the default template, but if needed, additional deta@s can
added. It is also possible to display fields that have been entered manually. We can, for
instance, open a prompt command every time a report is generated and allow the user to
enter information like operator name, batch number, etc.

Figure69 shows another example of a custom report. It differs from the prevemplate

because logic is implemented in the table. The script has been modified so the column status
shows fApasso when the concentration is bel o\
opposite. This example shows that because reports are generated frgoty arscmathe-

matical operation can be done inside the report.

Custom reportdike Figure 68 and Figure 69 are optional so feel free to contact ats
info@Idetek.comf this is a feature you need.
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Certificate nalysis
tificate Of Analy

Analyser Model: MultiDetek3
AnalyserS/N: 7551319
Stream: Span
Analysis Date: 2022-08-319:21:32
Calibration Date: 2022-08-30 15:41:07
Process date: Wednesday, August 31,2022

Name Value Unit Retention time Area
H2 11.77 ppm 96.54 11659.00
02 9.54 ppm 194.14 18461.00
N2 9.98 ppm 458.94 52824.00
co 10.12 ppm 501.54 10796.00
CH4 10.11 ppm 649.84 10550.00
Cco2 8.85 ppm 912.24 7682.00
17

Figure 67: Default report
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I_D E I-E|K Add your address /

Add your logo
\ ¢ /

™

Certificate Of Analysis

Analyser Model: MultiDetek3
AnalyserS/N: 7551319
Stream: Span

Analysis Date: 2022-08-317:15:23
Calibration Date: 2022-08-30 15:41:07

Add or remove
parameters

-r

Process date: Thursday, September 01, 2022
Name Value Unit Retention time

H2 11.78 ppm 96.85

02 9.80 ppm 194.55
N2 10.26 ppm 460.45
co 10.10 ppm 501.25
CH4 10.16 ppm 652.25
coz2 11.58 ppm 893.95

Add and/or remove col-
umns and rows

mn

LDetek Inc

990, rue Monfette Est
Thetford Mines, Qc, G6G 7K6
Téléphone:+1-418-755-1319

Fax:+1-418-755-1329
Web-site:www.ldetek.com
Email:info@ldetek.com

Change text & font

Display custom data
using prompt com-

mands

Area

11668.00

18967.00

54285.00

10779.00

10599.00

10053.00

Figure 68: Custom Report
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LDetek Inc
990, rue Monfette Est
N/ Thetford Mines, Qc, G6G 7K6
" Téléphone:+1-418-755-1319

LDetek

Fax:+1-418-755-1329
Web-site:www.ldetek.com
Email:info @ldetek.com

Certificate Of Analysis

Analyser Model:
AnalyserS/N:
Stream:

Analysis Date:
Calibration Date:

Process date:

Name
H2

0z

N2
co
CH4

coz

MultiDetek3

7551319

Span

2022-09-02 10:37:09

2022-08-30 15:41:07

Friday, September 02,2022

Value (ppm) Specification (ppm)

0.05

0.00

2.18

0.00

0.00

0.00

0.1
0.1
0.1
0.5
0.1

0.05

mn

Automatically show pass
or fail based on specifica-
tions

Status

pass

pass

fail

pass

pass

pass

pass

Figure 69: PassFail template




A ¢

LDefek,

a DwyerOmega brand

MULTIDETEK3 U s e mahusal

87. LDReportds procedures

This section will show a few procedures tbah be helpful while using LDReport. Feel free
to contacus atsupport@ldetek.cornf you have any questions.

8.7.1. How to switch from the user to the admin mode

1. Fromthe machinelistmermul i ck on fAUser 6. Thi s -fghtt t on wi
corner.

2. Cl i ¢ k D noopdn thglogin screen

3. Enter the username and password. By defaul't

i s fd2345

8.7.2. How to add a token

Make sure that you are in admin mode.
Go to the setting menu.

Click on the plus buttoA . It will be located o the right part of the section Misc.

Il n t he fyouednaentef tkectokan that you want to add. If needed, you can click
on help to see the list of tokens.

In the fieldiNamed, you can enter the name you wembedisplayedn the column.
Click on fAApplyo

HwW DR

o o

8.7.3. How to edit or remove a token

Make sure that you are in admin mode.
Go to the setting menu.
Tokens will belocated on the right part of the section Misc

Toeditat oken cl i ckdn,n ¢ dhiet pteme i valhiues and clic
To delete a token, click on the checkbox (on the left) and clickDre | et e 0 .

abkr wNhpE

8.7.4. How to add a custom template

Make sure that you are in admin mode.
Go to the setting menu.

3. Click on the plus buttoA, . It will be located on the right part of the section Tem-

plates section.

Il n thélamee@,| dpdwit t he name of the templ ate.
Click on f +sAldctthefHTML ¢etmplatedhatdou want to import.

Click on fAApplyo.

N =

o gk
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Noohk wbhPRE

o

wn

o gk

© N

wnN

No ok

o

8.7.5. How to exp ort the database

Make sure that you are in admin mode.

Go to the setting merand go to the section Data

If you want to export the entire databaseitichk i Us e D a t Adternativatyetiok.
the checkboxfiyou want to export part of the database

If you ticked the checkboxenter the date and time.

Select theserial number of the analyzer that you want to export.

ClickoniDat ado and then click on AExporto
Cl i c Ikoand wdit until the data is exported. The progress wikapin the bottom
bar.

Once the dat# exported, you will be able to downloadbity c | i cki ng on
Lo

8.7.6. How to use the peak graph
From the analysis menu, select gtart and end date you want to see on the graph.

Click on t hﬂc‘)eftroesukpdbautet armei tabl e.

Click on the serial number of the analyzer. Tdnsy button will be located on the top
right beside the export button.

Click on APeak grapho.

In the peak graph menygpu can modify the start and end date.

You can also filteby Method and stream. Every time you make a change, make sure to
press the refresh button.

On the legend, you can click on the impurity name to hide/show a line.

On the graphic, you can click and drag a box to zoom in. To zoom out, you can right
click.

To export this graph, you can click on the hamburger menu located on thghiop

8.7.7. How to use the sensor graph

. From the analysis menu, select the start and end date you want to see on the graph.

Click on th oe ftroe suhp dbautet arhefi t abl e.

Click on the serial number of the analyzer. This grey button will be located on the top
right beside the export button.

Cliclcensogr@apho.

In thesensograph menu, you can modify the start and end date.

On the legend, you can click on thensorgo hide/show a line.

On the graphic, you can click and drag a box to zoom in. To zoom out, you can right
click.

To export this graph, you can click on the hamburger menu located on thghip

t

hi

«
-
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8.7.8. How to filter data by stream s
From the analysis menu, select the start and end date you want to see on the graph.

Click on thﬂbeftroesut‘pdbautet arhei tabl e.

By defaulf the tablewil have a col umn. nlafmeyo Wi S¢c ar@tmos ee |
you need to add the token fAmvttoraddatken by f ol | ¢
In the search bar, enter thame of the stream and press enter.

8.7.9. How to generate a report

From the analysismena,l i c k on (‘)h & epa Mei youhfanttawme. | ysi s
Once in the analyze menu, cl i c-Hghton t he but:t
Select the template that you want to use to generate theaepodt c |l i ck on AAppl

In the template is configured with prompt commands, a new window will appear. You
will be allowed to manually enter the values for all of the prompt comm@mie done,
click on fAApplyo.

A new tab will open. You can review tineport and click on print if it fits your require-
ments.

8.7.10.How to connect LDReport to a remote computer

In section8.1, we explained that LDReport can communicate with a remote computer.

To do so LDReport must be installed on the remote computer. Further, you must know

the IP address of thRC and your firewall setting must allow the communication.

If all the above are true, you can make LDChroma talk to the remote computer. You need

to open LDChroma and go to the setting mé®ettings >> Settings)

Clickon fAReporto |l ocated at the bottom of the
By default the Server IP will be set to 127.0.0.1. This is the localhost and it means that
theserver is installed in the MultiDet8képanel PC

Doubleclick on Server ID and enter the IP address of the remote computer.

Finally, rightclickonthelelfb ot t om bar and click on fiSave
Whenthe comection between LDChroma and LDReport is estabtisthe LDReport

icon on the bottom Mar wil] become col our ec
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8.8. LDScheduler

LDScheduler is an optional LDReport saimdule supplied with Multideték It lets users
schedule automatic calibrations and automatic sample ruDScheduler executes
LDChroma+ sequences on a schedule, with stop conditions based on validity criteria defined

in LDChroma+.

8.8.1. Typical workflow

1. Follow the procedure in sectigh9.7to create a sequence.

2. In the setting menu of LDChroma+, select the calibration stream.

a. Ensuren Us e f oisenfébiel i

b. o

b. Configure the AValidation

LDChroma+

Configuration Chromatogram Settings Calibration Tools About Quit

[E Methods
= B Air D 3
8¢ Machine[Cleanact_. Setup Stream1
& 55 Flow Use for calib. yes
# @ Oven Display Order 3
® & HCD
B £% Detector
= £ Detectorl
H= Sensor1
}e Sensor2
(= M Single Sensor
le« Sensor3
& Valve
F W 4-20mA
i Stream
§ Span
4 Ctream1

3.l n LDReport, select
4. Enter the IP address of the MultiDetek3f
127.0.0.10

H B

i}

Add Connection

IP Address *

Settings

Validation parameters

© Same settings for all peaks

Peak Type Valu... Valu...
B Allpe.. absolute 0 2

To be consider valid, the analysis result for "Peak” must be

greater than 0 ppm and lower than 2 ppm

LDSchedul er

LDChr oma +

127.0.01

Slave [D *

5. Create a treatment in LDScheduler

and

s i

ol

on

ck
t h

A
e

parameter so.

+

0.
S
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a. Selectthe Sequence to run.

b. Set the Min and Max cycles.

c. Set the number of valid analysgseatment ends as soon as that many valid cy-
cles have been achieved, or when Max is reached).

d. Select whether you want the GC to perform calibration at the end and choose the
peaks to calibrate if applicable.

Treatment

Serial Number *

Sequence ID * Min Analysis * Max Analysis *

1 = 2

Valid Analysis * Calib all Peaks

[ of

Custom Calib
Calib Peakl

[ oX!

Cancel

6. Add the treatment to éhCalendar
a. Cl i c k sdnedudle ttie treatment.
b. Setrecurrence (weekly).

Add Schedule

Treatment *

Calibration

Start *

2025-10-03

Recurrent

©-
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9. Back panel terminal identification

4-20mA1l+ to 4-20mA10+ Analogoutputpositiveterminalsfor peak#1 to peak

imt #10. Usea5000hm resistor between + ahterminals for ©10VDC resolution on

4-20maAZ+ data recorder
A-20maZ-

j;m 4-20mAl- to 4-20mA 10-: Analogoutput negativéerminals forpeak #1to

4-20mAds | peak#10 Usea500ohmresistorbetweent andi terminals for0-10VDC reso-
::m lution on datarecordes.

420mAs+ Range 1 to Range 10These dry contacts can be NdD N.C selectable irthe

4-2mAS- | chromatogram menheseelaysareusedo indicatewhichrangeis theinstru-
4-20mAS+ . .
4 20ma7-  ment.Onerelayisusedor eachpeak(Example Peakl: Contact relay is between
$aomis"  Rangel and COM terminals)
4-20mAR+
Samits. COM:TheCOM s sharedwith RangesStatus, Alarmind Alarm2 terminals
4-20ma10-

STATUS: Thisdry contactis openwhenanalarmis active(The contactstatus
Range 1 -
hmﬂ% istheu s econfigsirable)
Range
E%E Aux.: This drycontactis aspare contaqiUsedfor optionsonly)
Range &
EE E ALARML1 : This dry contactis openwhenthe processvalue ishigherthanthe
Range ¥ alarmlsetvalue
Range 10
COM ALARMZ2 : This dry contactis openwhenthe processvalue ishigherthanthe
=TATUS alarm2setvalue

ChromOut+: High-resolutionvoltageChromatogranoutput+terminal (output
voltageis 0-5VDCbetweenChromOut+andChromOut terminals)

i

ChromOut-: High-resolutionvoltageChromatogram outp@ND terminal
GND: This isacommonGND (UsedasGND contact foroptions andstreams

only)

Stream 1to Stream8: Thesedry contactsaareclosedwhentheassociatedtream
hasbeenselectedlhesecontacts aresed to remotelgontrol theLDGSS
stream select®ystem.

(Example Streaml: Contactrelayis betweerStreaml andGND terminals
Spare sparerelayfor options

T S

AU RD+ AUXRTD+: RTD+ contact (used faheauxiliary oven only)
At e, AUX RTD-: RTD- contact (used fatheauxiliary oven only)
ALK sealer-  AUX Heater+: Heater+contact(used fortheauxiliary ovenonly)

AUX Heater-: Heater contact(usedfor theauxiliary ovenonly)
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LDefek

a DwyerOmega brand

MULTIDETEK3 U s e mahusal

Top and bottom rack section

Power input

LDEPC
electronic
control PCBs

Ethernet and
serial ports

USB and
VGA ports \

Back panel
connectors

Power
supplies

LDEPC
carrier flow
regulators

Diaphragm
valves

4-20mA
analog

Motherboard

output

Solenoid valves for
valve actuation

Sample valve
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LDefek

a DwyerOmega brand

MULTIDETEK3 U s e mahusal

TCD detector

PED detector

Easy front access doot

Panel PC

Accessible isothermal ovens (6x) | 3 \\
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