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Contact Information

Manufacturer:

Elster GmbH

Steinern Stral3e 19-21
55252 Mainz-Kastel
Deutschland / Germany
Tel. ++49 (0) 61 34 / 605-0
www.elster.com

Aftersales/ Service Germany & Inter,

Belgien / Belgium
Tel. ++32 (0) 3 6 700 700
e-mail: aftersales@elster-instromet.com

Or your local agent:

www.elster-instromet.com

EnCal 3000 - Hardware Manual 22/02/2018
3/56



o'.o.'.-' .
ol Elster GmbH

elster

Instromet

Safety Information

Electrical Safety

The EnCal 3000 is a gas analyser designed to be installed in hazardous areas. For this purpose iti ifi ccording
to:

@ ATEX 1I2 G Ex-db IIC T6 Gb and IECEx Ex-db

Class I, Division 1. Groups B, C, D T6
Class I, Zone 1, AEx IIC T6 Gb

In compliance with:

IECEXx:

IEC 60079-0 ;2011
IEC 60079-1 1 2014
ATEX:

EN 60079-0 1 2012
EN 60079-1 1 2014
United States standards
Class 3600 1 2011
Class 3615 1 2006
Class 3810 : 2005

ANSI/ISA 60079-0 : 2013
ANSI/UL 60079-1 : 20

NEC:

APPROVED 0 FM16US0020X

an b d in APPENDIX

2

atio this certificat

EnCal 3000 - Hardware Manual 22/02/2018
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The operation and maintenance of such equipment should only be performed by qualified personnel.
Fuse replacement must only be performed by Elster GmbH authorized personnel.
The following basic rules must be observed in all circumstances:

Important disclaimer:

The flameproof enclosure may not be opened when an explosive gas atmosphere may be‘pre-
sent. The process pressure shall be limited to 2 MPa to ensure that thé pressure risejinside the
flameproof enclosure remains below 10 kPa. The functional pressuré must be lower'see chapter 3
and section 5.1.4 containing the specifications. Before any start-up, verify all connections of the
unit for tight sealing.

For information on the dimensions of the flameproof joints the manufacturer shall be contacted.

WARNING! ELECTROSTATIC HAZARD!

Because of the potential electrostatic charging of ‘the, paint layer, the housing should only be
cleaned by using a moist cloth to prevent charging

CASE MUST BE EARTHED!

If the equipment is used(in a‘manner not specified by the manufacturer, the protection provided
by the equipment may be impaired: Gases which are flammable®©r explosive under exclusion of
oxygen. (E.g. acetylene C2H2) should not be feddto the'measuring device.

Installation instructions mentioned, in thissmanual are intended for information only. The installation of this equipment
must conform to any natienal, local,»or company codes applicable o the location. Elster-Instromet assumes no responsi-
bility for compliance with'these requirements. It is suggested that a review of the codes be made prior to installation.

EnCal 3000 - Hardware Manual 22/02/2018
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Gas quality measurement system EnCal 3000

The gas quality measurement system EnCal 3000 consists in its basic configuration of as unit and
an optional Encal3000 controller.

The measuring unit is the real gas chromatograph. It performs the analysis by tech y auton-
omously.

It is configured with the PC program "RGC 3000". It is possible to install
controller. The subsystems communicate with each other via Modbus (see Fi

| optional Encal3000

This manual describes the Hardware of the Encal3000 gas chro 0 uring unit). T t ub-
systems are described in separate manuals.

Basic configuration EnCal 3000 (Measuri

d&ptional Encal300®;:er)
¢

Measuring unit. Medbus-Slave

ﬂptional}

) Parameterization PC
e ,\_ﬂ:""' ncal3000 controlle with RGC 3000
=i P D —
odbus-Master - -
V.24 seriell -

[g' E: :mj

Mo dbus Listener
W24 seriell
Mo dbus -Listener
2o - [ -
Lafisfali ] = _J ¥
Floiojo) mUE :
W24 seriell
Ethernet 10Ease-T
Figure 1
EnCal 3000 - Hardware Manual 22/02/2018
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1 Process Gas Chromatography — General Introduction

1.1  Analytical Principle

Gas chromatography in general is an analytical technology which is used to analyse gas mixtures, e the
concentrations of the different components of a gas.

The analytical principle is shown in fig. 1-1:

Sample
Gas
T " |
I |
I I
: Injector I
I Detector. PN
.
i %\ Carrier | J\_J
Gas : _ Ul

Analytical Mod
(T controll&

ig. 1 ciple of a Gas Chromatography
sls 2

s (typically much less than 1 ml), which is a mixture of several components, is injected

takes the sample gas through the column. This column acts as a separator through

te of the different components of the sample gas, they are separated from each other

ugh the column and elute as individual components. The concentration of each component is

d of the column by a detector. From the knowledge of the concentrations of each component,
s can be calculated.

Q

ry small volume of sa

stream of carri
the difference in
uring their pass
then measur
any property of th

EnCal 3000 - Hardware Manual 22/02/2018
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1.1.1 Column

A GC column is a relatively long spiral of tubing with very small internal diameter. Typical dimension the used col-

umns in the Encal3000 have a length of several meters and internal diameters of <0.1 mm. They a

terials like fused silica and stainless steel. Every GC column has a so-called stationary phase in acts as an

absorption layer for the gas molecules flowing through the column.

Conventional

ﬁacked column

T

@,{ prt-coated Porous-layer
dbular column  open-tubular column

¢

erent types of gas chromatographic columns

mn (for example type 5CB)

the column (for example type HSA)

ated open tubular column: the stationary phase is a thin liquid layer coated on the inner wall of

ed column: the stationary phase is coated on a packing, which is equally distributed throughout

=  Support coated open tubular column: the stationary phase is a coated packing, which itself is coated

on the inner wall of the column (for example type M5S mole sieve)

= Porous layer open tubular column: the stationary phase is a porous layer on the inner wall of the col-

umn (for example type PPU)

EnCal 3000 - Hardware Manual 22/02/2018
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1.1.2 Detector

In the natural gas industry, the most popular detector is the TCD: Thermal Conductivity Detector. It's aselatively simple,
very efficient and very robust detector.

Another reason for the popularity of the TCD in the natural gas industry is the fact that gas chrematographs are used
mainly for the measurement of gas properties like heating value, Relative density and Wobhbe index. The,calculation of
these parameters is based on the concentrations of the main gas components.

TCDs newer design in MEMS technology (MEMS = Micro-Electro-Mechanical System)pwhich are also,used in the Encal
3000 are much smaller in terms of volume. The components can be integrated at the saméitime much more accurately,
so that the analytical precision is for example 1 ppm for n-pentane.

Traditionally the two TCD's (reference + measurement detector) are integrated'in a so-called Wheatstone configuration,
which increases significantly the signal-to-noise ration of the measurement.

R eference =ample

Powver —=
=upply

Cutpot
Feference

=ample

Arnplifier

£ CHP 1995
fig. 1-3 Typical electrical TCD circuit

EnCal 3000 - Hardware Manual 22/02/2018
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1.1.3 Sample Injector

The sample injection must assure a precise injection of sample into the flow of the carrier gas.

In principle the amount injected must be very precisely controlled, both in volume, pressure, te

The used MEMS technology allows a fundamental improvement of the sample injec to t di-
tional fine-mechanical technologies used for most of the current process ho
typical MEMS sample injector, etched in silicon channel, with membrane 7

fig. 1-4 MEMS Sample Injector

EnCal 3000 - Hardware Manual 22/02/2018
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1.2 Process Gas Chromatography

The Encal 3000 Process Gas Chromatograph (PGC) transfers the core laboratory technique to process«onditions. Apart
from the analytical performance specifications, a PGC therefore needs to be designed to match theffollowing specifica-

tions:

Explosion safety.
Extreme environmental conditions:
High and low temperatures
Dust and precipitation
Electro-magnetic influence
Wind
Corrosive atmospheres
o Vibrations and shocks
Complete stand-alone operation, no operator interference during nermal operation:
o Automatic and continuous analysis of different streams
o Control and processing of analytical measurement executed internally, no peripheral device needed
o Automatic calibration and verification
Standard maintenance limited to yearly intervals/without 'need for specifically trained people
o High reliability of the components
o High degree of protection to any contaminant (liquids, vapour or particles) in the sample gas
Analytical results available in industrial formats (for‘natural gas industry serial ModBus or ModBus TCP/IP)
Internal data storage of all data, including averages, calibration dataevents‘and alarms, during the last 35
days, to permit the operator to retrieve data in the past in case the contintious analysis was interrupted for any
reason.

O OO0 O0oOo

The EnCal 3000 is designed to meet or exceed all of the above requirements. At the same time the unit uses analytical
technology which can competeywith the highest standards used in the laboratory world, surpassing any PGC currently
used in the natural gas industry.

EnCal 3000 - Hardware Manual 22/02/2018
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2 Functional Design

2.1 Introduction

The EnCal 3000 is an on-line gas chromatograph that is housed in an EX-proof housing. In the
two analytical channels that are controlled by one processor board.

operation
ro packed columns in combination with MEMS analytical components

al performance :
o Uncertainty < 0.1 % for a wide range of gases
o Repeatability < 0.005 %
Up to 5 sample streams sequential without external stream selection
Integrated sample system
Internal data storage for the last 35 days of all data
Suitable for extreme environmental conditions

The following paragraphs give a general description of the main parts of the unit.

u

up to

EnCal 3000 - Hardware Manual
12/56
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2.2 Enclosure

The enclosure of the EnCal 3000 is a custom EX design, with various spe-
cific features.

Essentially the explosion proof enclosure consists of a low base, to which a
relatively high cap is attached through a screw connection. Once the cap is
removed from the base, almost all the internal components are directly
reachable:

=  Two analytical modules (which do each a part of the total a
sis, in parallel)

=  Processor board

= Internal sample system (stream selection and pressure reg ?

tion)
= All electrical field connections (Ethernet, ModB
digital I/O, solenoid drivers), fuses, switches anc

ul
N,

&

onn!cts the analytical nnelsyand the Processor Board, has to be ex-
or all other check or¢mai e procedures, only the cap has to be re-

Only if the Interconnection Boa

jon clearance @ 55 X height, weight <30 kg) allows it to mount the de-
Il. Mounting holes atithe back (M8) and in the bottom (M5) allow for fixation.

All gas tubin i . gas, vent S, @ n and out) and all electrical connections can be directly con-
nected to
The d conditions imaginable in natural gas applications:
X/ x !/ NEC

and precipitation (suitable for offshore applications)
+60 ° C (32 to 140 ° F), optional extension for devices with ATEX/IECEx-

Vibration a
Coating

st according to OIML D11 11-1/2
g to Shell specifications DEP 40.4800.30 for off-shore applications

EnCal 3000 - Hardware Manual 22/02/2018
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2.3 Assembly of major components and internal components

fig. 2-1 shows the exploded view of the different internal components of the Master Unit of the EnCal30

a few screws.

If the Interconnection Board must be removed (bottom), the frame has to be removed fro sure base first. This
arrangement permits the service engineer to easily review the board in case malfun

The detailed description of the functionalities of each component will be done in the

Analyhcal Modules g

- Frocessor

Sample Board

SE]ECtiCII]

Press

Fe Frame
Interconnection
Board

fig. 2-1 Exploded View on the Internal Parts of the EnCal 3000
EnCal 3000 - Hardware Manual 22/02/2018
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2.4 Channel

A channel consists of the following subcomponents:

= Analytical Module: This is the heart of the EnCal 3000: it contains the column, samplednjector, detector and the
heaters for the columns and the injector

= AMI (Analytical Module Interface): electronic circuit which controls the analytical components of ‘the Analytical
Module. It has its own EDS (Electronic Data Sheets) which stores the local configuration parameters

= EPC: Electronic Pressure Control for adjusting the pressure of the analytical column

= Channel Controller: electronic circuit which controls the communication between AMI'and Processor Board, and
also controls the EPC (Electronic Pressure Control) and valves needed for the eontrol“of the internal gasiflow
circuit.

Both AMI and Channel Controller have their own EDS (Electronic Data Sterage)which stores the_local configuration pa-
rameters. This enables to swap to channels without a needffor reconfiguration, uploading thefinternal settings is suffi-
cient to fully install a new channel in an existing unit.

The Analytical Module uses different columns fordifferent applications. In the EnCal 3000 twarcolumns are used:

= HSA column (HaySep), for the analysis of N2, CH4, CO, and C;Heg
= 5CB column 4m or 8m, for the analysis of'the higherdydrocarbonsi{(CsHs up to CgHis or up to CoHyp)

For devices build before 2008 the 5CB-4m channel was used for the analysisiup to C6+ and the 5CB-8m channel just for
the analysis up to C9. Since 2008 the 5€B-8m becomes used forgoth options, the main reason for this change is that
the separation of the peaks eSpecially for n-butane and neo-pentane is better for the 8m long column.

Another possible Channglhconfiguratioen forthe special application biogas is:

= o M5A columni(molesieve), 10m long,for theranalysis of Hy, Oz and N,.
=¢ "PPU column,“10m long, forsthe analysis of the hydrocarbons (CHs up to n-CsHi0) and CO;

Another possible Channel configuration for the analysis of hydrogen and natural gas is:

s COX'column, 1m longfor the components (He), H2, N2, CH4, CO2 and C2H6
¢  5CB column, 8m leng, for the higher hydrocarbons (C3H8 to C9H20)

In the biogas-application fonthe M5A column, two additional internal humidity filters are required, which are mounted on
the module. These filters,are used to reduce humidity to a minimum. Humidity can penetrate by diffusion of air into the
analytical column.

Without the filter, this*humidity would reach the analytical module and be absorbed by the column material. Therefore,
the retention times of the measured components would reduce always so that the separation of the measured compo-
nents is deteriorated and a heating up of the column would be required after about 3 months.

With the filters ensures that a heating up of the M5A column is not necessary within a year (calibration cycle). As the
capacity of the attached filter is very low, the filter should be changed with each recalibration. For the carrier gas argon
always an additional external humidity filter should be used.

EnCal 3000 - Hardware Manual 22/02/2018
15/56
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T controlled
analytical
components

Control and

communication
circuit

s sssssssssssE----

' ]
. '
1 "
i AMI |

L]
: ]
| |

Channel
Controller

Valves
EPC

P LY IXXTTIEEN
3 . : i

feccscscnsssencssssnscsseascsssans

fig. 2-2 Overview of Channel Components

The next page shows the internal gas flow configuration of the channels.

EnCal 3000 - Hardware Manual 22/02/2018
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cv

Manifold Block

Sample Loop

B Y L LTy PR

Analytical
Column

Reference
Column

Sample Loop

Dﬂ 2-Way Valve (black = closed) Helium at external supply pressure
————————  Helium at internal supply pressure
LeGeND Pl 3-way Valve (black = closed) Samble G RENP
N  Restrictor = ¥ent Gas (helium and/or sample gas)

fig. 2-3 Internal Gas Flow Circuit for each Analytical Channel of the EnCal 3000,
during Normal Operation (top) and sample Injection (below)

EnCal 3000 - Hardware Manual 22/02/2018
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fig. 2-4 Internal Gas Flow Circuit for each Analytical Channel with backflush of the EnCal 3000,

Sample

before activating backflush valve (top) and after activating backflush valve (below)
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2.5 Processor Board

The main components of the board are:

=  Arm9 Processor
= A Flash-Memory 32 MB for local data storage
=  The Ethernet-Port
= Data communication ports (COM1-4) for serial Modbus, Analogue and Digital I/
= USB Port
= 1/O Controller for Communication to the analytical channels
= Pressure- and Temperature Sensor
¢ :DHCP
— <" Switch
Etherret,
Porp s o
Serial Ports
COM3 +4
Analogue

1’0

»-v»-Coh:fi'gural. i
Jumper

SRRRENERRRRANA
fig. 2-5: Processor Board connections

Save parameters in the measuring unit

Setting the "Configuration Jumpers" can protect the parameters on the measuring unit computer witch was loaded by
using the software RGC 3000. This configuration Jumper is at the same position for the old and the new mainboard.

If the jumper is set, the parameters inside the measuring unit cannot be override.

Changes in the parameters can only be transferred to the measuring unit, if the jumper is not set. The setting of the
jumper, can be checked on the display of the “instrument status” page. See Section 3.2 of the software manual. How to
set the jumper is shown in Figure 2.6.

EnCal 3000 - Hardware Manual 22/02/2018
19/56
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Ethernet
Port

COM 2 Data

Bl =—— Communication
Card

Analogue
/o

Digital I;0 {8

P sensor

1/o
cantroller

T sensor

Configuration
Jumpers

*‘
fig. 2-5 Save parameters e measuring unit versions

4

le makes the connec b n the communication ports of the Processor
ich provides field connecti (Phoenix connector) for the data communication
processor in case,o d ambient temperatures.

When installed in the EnCal 3000,

signals. Also 2 fans are mounte

fig. 2-6 Processor board with ribbon flat cable and fans mounted in the EnCal 3000
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2.6 Interconnection Board
This board has the following functions:

= Power supply input (24 VDC)

= DC/DC converter

=  Connection of Processor Board with Analytical
Modules

=  Field data communication connectors

= Actuation of stream select solenoids

=  Enclosure temperature regulation

= Internal DC/DC conversion for various circuits

fig. 2-7 InterconnectionBoard

The following diagram shows the overall electrical configuration EnCal3000 in.a rough overview.

Main Board 'Ehgnn‘el I Channel II

Data . g . < I
Communication i Analytical Module E E Analytical Module :'
Card. ! H B H H
4 Detector 4 ! Detector )
: Sample injection } e Sample injection 1
! Column ; ! Column -
! T Control d ! T Control !
MPU : | ]
[ L : [ '-------------I:
: ; A ; b
i Pooamr b | LoAMLD
. ! Sl ! -
i i Goessessms v 1] | i (OSESmEaRE 14
-—---—--T-_.-.—.—.-.-.-.—.—.-—I-: ---------l----_--‘--—--.--‘.‘;
cUntr\Q"er '.-...--.i : '.-...‘..i 'I
: ' a0 ' '
, e bvalves | Channel il livaes | Channel |
E E "DAQ ' EPC E Cantroller E ! EPC E Controller !
i 1 1 H . 1 H 1
S SOND T peE—— : 1 |l e—— 5
L3 (] : : : *
i i fanzsacesons ] } EEsoTazaans ol $ 1sacenssncncas |

[ 1 [ X M I e H

Power Supply / DC-DC conversion / Heater Controllers / Data communication / Stream Selection
Interconnection Board
fig. 2-8 Overall Electrical Configuration of the EnCal 3000
EnCal 3000 - Hardware Manual 22/02/2018
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2.7 Cabinet Heaters

provide addi-

The cabinet heaters are used for frost protection. They are attached directly to the mounting plates
location of the

tional heat when the internal enclosure temperature goes below 10 °C (50 °F). Figure 2.10 sho
cabinet heaters.

Cabinet
Heaters <~ I

fig. 2-9 Cabinet heaters location in the EnCal 3000

For the regulation of the heaters standard thermostats with a fixed setting are used. These thermostats are connected
to the interconnection board close to the connectors for the power supply of the heaters (see also fig. 5.5, connectors

J12 and J13).

22/02/2018
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2.8 Internal sample system

The internal sample system has the following functions:

Double block and bleed stream selection (up to 5 streams / 1 cal)
Pressure regulator. Advised input pressure is 2 barg. Input pressure range is 1 to 5 b
Split of the helium and sample gas to the 2 analytical columns
Combination of the vent lines of the 2 modules

Purge of the cabinet with Helium (optional)

Integrated fast loop function (stream purge)

elium purge valve
(optional)

Pressure regulators

Stream selection block
Qmpling/ stream selection system

fig.gt view of tb
2
is to both analytical modules. Through a purge valve the helium can be vented into

e housing (activated by time relay 3). Additionally to this the column vent is released
re helium. If there is a leak in the housing no combustible mixture can be formed
The housing withstands the pressure of an explosion but by purging the housing with
rnal damage is also reduced significantly. The purge and the small amount of helium that is
Iso protects the internal components against moisture or other aggressive components entering
e breather.
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2.8.1 Double Block and Bleed Function

After small particles are filtered out by the inlet filters in the inlet couplings, the pressure is reduced to approximately 0.8
barg. From the pressure regulators the gas will flow to the manifold. There are several valves mounted on the manifold.

The two most right valves are purge valves. The upper purge valve is the sample bypass valve (Activated by
timed relay 2). The lower is a helium purge valve and activated by timed relay 3.

The stream and calibration valves form pairs that are actuated at the same time.

The valves left from the purge valves are used for the calibration. Next to the calibration valves,there are 1 up to 5 pairs
used for the streams. Depending on the configuration the manifold can support up to 3 ordip to'6 streams (including,the
calibration gas stream). Unused positions on the manifold are blocked.

Gas will enter at the first (lower) valve which will guide the flow to the second (upper) valve in actuated_situation.

The second valve guides the flow into a common channel. In deactivated situation,«the input from theffirst valve'is
blocked and the output is linked to the relieve port of this valve, which vents to the SBV vent. The input,of the second
valve is also blocked so it is not possible to build up pressuresbetween both valves. In case one 6r both valves would
leak, the pressure between the valves won't rise above the pressure that'is present in the common channel because of
the vent to the SBV vent, so mixing up the streams is not possible.

2.8.2 Internal Sample Bypass

The output from all second valves is combined on the common channelgDepéndingion which channel is activated, a
section of this channel and the deactivated,valves, form a dead volume. The outputs from deactivated valves are there-
fore relieved to a second commonent channel, 'which is blocked by the sample bypass valve. Activating this valve will
result in a flow from the activatedvalves/through the deactivated valves;, to the bypass valve. This refreshes all second
valves and the common channels with the new gas, so all dead,volumes are refreshed. Actuating the bypass valve re-
sults in a flow that is approximately 15times higher than the normal flow. The purge valve should be activated for a
short period (£30 seconds default) when'a new stream isselected.

If there is a long.sample line between the sample pointrand the Encal, or there is a relatively high pressure in this line
the bypass timé can be increased up to 150 seconds. The new stream is selected one analysis prior to the injection, so
during the ahalysis the new sample is already flushed,through the manifold. The best moment to activate the sample
purge is ending10:seconds before the injection and then extended to the front depending on the purge duration.

Keep in'mind,the purge time also appliés to the calibration gas which must be purged, but larger purge times and fre-
guent purging will deplete the bottle faster.€urther information for the needed setting in the software can be found in
the software manual.

The flow'through the analytical modules will be reduced during the activation of the bypass, but will continue. Closing
the bypass valve will restore the hormal flow to the analytical modules. After the sample gas has passed the manifold it
becomes split for theftransport to the two analytical channels. The vent outputs from both modules return to the mani-
fold and are combined to two venting outputs.

EnCal 3000 - Hardware Manual 22/02/2018
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2.9 Gas Connections

Each gas connection consists of:

Male Connector 1/8” with internal particle filter 2 (adapter in following figure) and adaptation to' 1/8” or 3 mm
for the carrier gas, calibration and sample gas inlets. This can be replaced without removing the cap ofithe ana-
lyser.

Male Connector 1/8” with optional adaption to 3mm for output gas. Outlet conneCtors donot have a filter.
Adapter, fixed to the housing

Tubing 1/16"”, soldered to the adapter and connected at the other end with thésinternal sampling system. This
tubing serves as flame arrestor. Its length has to be bigger than 25 cm (19") and should not be shortened by
the customer

fig. 2-12 Gas Connection of the EnCal 3000. Adapter includes 2y filter.

WARNING! DO NOT LOOSEN THE CONNECTORS (AS DESCRIBED ABOVE) FROM THE
ENCAL 3000 HOUSING. THE SOLDERED TUBE WILL BE DAMAGED! THE JOINT BETWEEN
CONNECTOR AND HOUSING IS AN INTEGRAL PART OF THE ENCAL 3000’s SAFETY
APPROVAL. IF THE CONNECTOR IS ACCIDENTALLY LOOSENED PLEASE SWITCH OF THE
ENCAL 3000 AND CONTACT THE MANUFACTURER OR YOUR LOCAL ELSTER-INSTROMET
AGENT.

To prevent loosening the connectors use a second key wrench to prevent the coupling from turning.

EnCal 3000 - Hardware Manual 22/02/2018
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2.10 Breather

The breather at the back of the enclosure is needed to comply with the EX rule which restricts the pre in the enclo-
sure to 100 mbar overpressure, in case of an internal leakage. The breather should always vent
large pressure fluctuations. The outlet of the breather must not be blocked and protected agains i.e, with a

swan neck tube.

S;

itable for a IIC and for Class I/Division 1 environment in conjunction with capillary
aximum 0.015” (0.38mm) and a length of minimal 250mm.

intered breather
arrestors with

t has an outl n of 1/4 NPT. It's made from Stainless steel GKN SIKA R40. Bubble test pore size Max. 80
KUm; Density Min 3.5g/cm3; Thickness Minimum 13mm.

Any tube connected should have an internal cross section of at least 28mm2 3/8” tube or larger.

EnCal 3000 - Hardware Manual 22/02/2018
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2.11 Cable Glands

Up to 4 cable glands can be connected to the enclosure base: 2 M25 and 2 M20 cable glands. For the dard configu-
ration see chapter 5 "Hardware Installation”.

Most installations will only need 2 cable glands, one for data communication cable (TCP-IP
Power Supply (24 VDC). Additionally entrance for signal cables (such as alarm contacts, .) might
be needed.

fig. 2-14 Locatio Glands at the Back of the Enclosure Base

3cally required. To fulfil the FM regulations seal all conduits within 18
recommends for Ex-d devices with an internal volume > 2 dm3 the so-called
nd filled seals around the individual cores or other equivalent sealing arrange-
nd blanking elements of unused apertures shall be of a certified flameproof type, suit-
correctly installed. For connection of an external earthling or bonding conductor a ca-
ductor shall be mounted so that it is secured against loosening and twisting and that the

2.12 External Switch

To comply with Electrical Safety Standards IEC 60947-1 and IEC 60947-3, an external switch has to be located close to
the analyser, enabling an operator to close down the unit in case of emergency. It has to be marked with "Disconnecting
Device". Practical implementation of this requirement will differ from site to site. In any case the external switch installa-
tion has to comply with all national, local, and company codes applicable to the location.

EnCal 3000 - Hardware Manual 22/02/2018
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2.13 Configuration with two Carrier Gases

For some applications like the analysis of biogas a use of different carrier gases for the two analytical es can be an
advantage. In the application Biogas for the module from type mole sieve Argon is used as carrier g
ond module from type PPU Helium is used as carrier gas. In the following picture this configuratio

connections for the two different carrier gases are marked on the housing. «

Controller:
gasnet 3000

Calibration : _@7
Gas r Gas
' o Ar
Sample Carrier Gas
Gas He

2-16 Configuration with two Carrier Gases
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3 Technical Specifications

See below the main technical specifications.

Battery back-up

—— Mechanical
Dimensions Base @ 37 cm x Height 37 cm (@ 14” x Height 14")
Installation Clearance @ 55 cm x Height 70 cm (@ 20” x Height 28")
Weight <30 kg
Approvals ATEX 1II 2 G Ex-d IIC T6 Gb and IECEX Ex-d IIC T6 Gb
ATEX (EN 60079-0: 2012/EN 6007941: 2014)
IECEx (IEC 60079-0: 2011 Sixth edition’/ IEC 60079-1:2014 seventhgedition)
NEC Class I/Div. 1, Groups B, C& D
NEC Class I/Zone 1 AEx db IIC T6
IP 66
— Electrical
Power Supply 24 VDC, 50W_nominal non-heated and 120 Whnominal heated version (ambient < 0 °C)
Created with Quint-PS-100-240AC / Quint=PS-24DC/24DC/10 / Siemens PSU / Siemens Logo
or equivalent power supplies. The power will.be lower once the unit has reaches its operation
temperature depending on the ambientitemperatures.
Interfaces Ethernet,UTP-10,Base-T for ModBus TCP/IPand PC link

Two RS232/485 ports (user sglectable) for ModBus RTU
3 analogues I/0 for local sensars, (4-20 mA or 0-10 VDC)

Button battery, Panasonic Type BR 2032 3V

Data Logging

EMC according to EN 61000-6-2 and EN 61000-6-4
—— Software
Analyser, Pro™: complete stand-alone operation, inclusive all calculations and generation of report for-
mats, without need for operator intervention. Calculations acc. to ISO 6976, GPA 2172 or GOST
22667
PC RGC 3000: Windows based program for configuration, diagnostics and report generation

(Compatible with Windows XP/Vista/7)

History Log: local storage of last 35 days of all analytical data (analysis, events, alarms, aver-
ages, last chromatogram, calibration data) according to API Report 21.1. All data available on
remote workstation in XML format

DCS Remote monitoring and trending of the system as an integral part of the Instromet Supervi-
sory Suite
EnCal 3000 - Hardware Manual 22/02/2018
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— Analytical

Hardware 2 parallel isothermal GC modules with narrow-bore capillary ¢
in combination with MEMS based analytical components

(optio

Analysis Output Full composition of any natural gas up to Ce. (standar
Heating Value, Density, Wobbe Index

Component Range for natural gas
N2 :0.005-20 %
CHq4 :55-100 %
CO; :0.001 - 20 %

C :0.001 - 14 %
G :0.001 -6 %
Cs :0.001-3 %

1 0.005 - 0.25 %

: 0.005 - 4%

e

Cs

Ce H,S :0.0002 - 1%
G COS : 0.000 1%
Cs

Cos

Concentrations out:

et is’ded.

ty < 0.1 % for all calc
bility < 0.005 % (RS
ion limit for Cs: 1 ppm;
time 3 minute

Performance

i @ but verification with Elster-
% rties

r culated properties
D ion limit for Co: 2 ppm
sis, 5 minutes for biogas or Cy analysis

devices with Approval
°Cto 60 °C , extendable to -40 °C to 60 °C (-40 to 140 °F)

to 130 °F), extendable to -40 °C to 55 °C (-40 to 130 °F)

it proval:
s :

EnCal 3000 - Hardware Manual 22/02/2018
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Gas Cylinders

Helium / Argon

Calibration gas

Quality 5.0 or better

Optional 2 bottles with automatic change system
Supply pressure 5.5 barg

Flow = 4 ml/min per column (max. 8 ml/min with 2 column

Composition preferably close to pipe line composition
Quality 2.0 or higher

(with a maximal uncertainty of 1% relative
Supply pressure 1 to 4 barg nominal
Pressure peak protection up to 4 barg
Flow + 30 ml/min

n fo component)

O

S

¢

Installation

Location
Mounting
Gas connections S

Electrical ections

Outdoor in

4

ose to sample point. N de required
unting using the Bracket upply

ta Communication / Ext. sensors (optional)
nd for armoured cable per default
.5-12mm / @ 12.5-20 mm / @ 17-26 mm
th adapters to NPT or other sizes.
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4 Data Communication

4.1 Local TCP/IP Data Communication

The main Data Communication Port of the EnCal 3000 is the TCP/IP port, although 2 serial Mo
able (see next paragraph). The TCP/IP Port (Ethernet UTP 10 Base-T) is necessary for conn
dows based interface for configuration, diagnostics and report generation), but is also u
communication with Flow Computers, PLC and other ModBus hosts, if they are able to /IP. If not,
ModBus serial to TCP/IP are easily available nowadays. For existing systems the 2 seri can of course also
be used.

The picture below shows a typical set-up:

RGC 3000 Protocol

|

Instromet RGC 3000
Supervisory System Local

Flow
Computer

fig. 4-1 Typical Data Communication Set-up for Ethernet Communication with the EnCal 3000

EnCal 3000 - Hardware Manual 22/02/2018
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4.2 Local Serial ModBus Data Communication

Flow computers or another ModBus host could also be directly connected to one of the 2 serial ModB rts internally
integrated in the EnCal 3000.

EncCal 3000

Slave

Serial ModBus I Serial ModBus II

ModBus RS 485 or R,

Master

RGC 3000
Local

fig. 4-2 Typical Data Communication Set-up for TCP/IP combined
with Serial ModBus Communication with the EnCal 3000

EnCal 3000 - Hardware Manual 22/02/2018
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4.3 Remote Access
The schematic below shows the different options for remote access to the EnCal 3000:

Through Internet:

= Or through a direct connection of the Ethernet switch with Internet (through ca or wire-
less)
= Or through a VPN connection with the customer’s network, if the Ethernet switch or the
this network. In this case the customer has to give (if required only temp

to the remote PC.

PC is integrated in
unt and Login ID

like PC Anyw‘
¢

Internet connection
ireless, ADSL or Cable)

em 0
Ethernet

Modem RGC 3000

If network connection is not available, telephone line connection is also pas

=  Or by using an Ethernet modem with dial-in capability
=  Or by using the internal modem of the local PC, and a remote acce

Remote
PSTN
RGC 3000
Local

RGC 3000

Remote

PC Anywhere
fig. 4-3 Remote Access to the EnCal 3000
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4.4 ModBus Communication

The picture below shows the ModBus Configuration screen for the EnCal 3000 (see also Software Man

Registers Setup

Frotacal
’7  MODICON ® INSTROMET / DANIEL / ENRON / OMNI

— Synchronization with Madbus Master
ResetTime New Data Available flag [sT |60

—Communication Setiing;

Comman settings. Serial communincation setings
Slave Address: |3 Baudrate: 9600

Floating Faint Type Canversion GOk !
’7 @ Normal € Reverse ‘Comport Secondary,

Serial Transmission

The ModBus registers are us

# [acive [RegisterType : [channel |Paoke
15 M onent Norm%(Double. CHAN=stream, PEAK) 1. Stream 1 9
__v_l |1 Stream 1 :J

1. Stream 1

2408. Appl.: Stream IS0 Abs Density (Double. CHAN=stream)

fig. 4-5 ModBus Register Details

Register Either Read Only (R) or Read/Write (R/W), and either bit (Status) or register size
Regi User selectable. For the Instromet protocol be aware of the following restrictions:
e 0-4999: 2 bytes per Registers

e 5000-6999: 4 bytes Integers
e 7000 — higher: 4 bytes Floating Point
The Modicon protocol always uses 4 registers

= Data Type: Bit when Status is defined, Integer (16 bit or 32 bit) or Float when Register is defined

= Parameter ID:  Instruction set which is available in EnCal 3000.

=  Channel: This column is reserved to define channel # or stream #, depending on the type of Parameter
ID defined

= Peak #: Component number, if applicable

For further details concerning the Modbus communication please refer to the Software Manual of RGC 3000.

EnCal 3000 - Hardware Manual 22/02/2018
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5 Hardware Installation

5.1 Installation specifications
Installations in the US shall comply with the relevant requirements of the National Electrica
(ANSI/NFPA-70 (NEC®). Europe installations shall comply with the 60079-14 accor, the ertifi-
cates

5.1.1 Weight and Dimensions

Weight: < 30kg
Dimensions: Analyser 1@ 37xH37cm (@
Installation Clearance @50 xH70cm (£

5.1.2 Installation clearance

[1g. 5-

1|

fig. 5-2 Mounting Holes EnCal 3000 Housing

EnCal 3000 - Hardware Manual 22/02/2018
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5.1.3 Wall mounting

g. 5-3 Wall Mounting Bracket Dimensions

Depending on local regulations, the weight of the EnCal 3000 (+28kg) may exceed the
allowable manual lifting limit for one person. Be sure the appropriate manpower or lifting
equipment and protective equipment such as safety shoes are available.

EnCal 3000 - Hardware Manual 22/02/2018
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5.1.4 Connection of utilities

Carrier 1: HE
Carrier 2: AR

Gas lines:

STR1
STR2
STR3
STR4
STR5
CAL
PV
SBV

All gas and vent lines do have a 1/8” Swagelok connection ta

available.

Extra Sygnals ——————»
Power or Data ——————=

Purge Vent
Argon
Sample + Blockmg Ve
Helum

Calibrahon

e Supply cable

Helium 5-6 barg (71-86 PSIg) Recommended pr

Argon 5-6 barg (71-86 PSIg) Recommended 5 barg
(Second carrier gas only needed to as or hy-
drogen in natural gas. In stand
nection is not used and close

Stream 1 1-4 barg (15-57 PSIg)

Stream 2 1-4 barg (15-57 PSIg

Stream 3 1-4 barg (15-57 PSIg)

Stream 4 1-4 barg (15-57 PSIg)

Stream 5 1-4 barg (1 g

Calibration Gas 1-4 barg

Purge Vent

Sample + Block and Bleed Vent

Extra Signals

Power or Diata
e Sirearn |
- Ciream 2
*— Stream 3
s Stream 4
. SiTE G D

fig. 5-4 Connections to the EnCal 3000

/ 120 W max

ctor cross section: AWG 12-13 (2.5 - 4 mm?2)
oured cable required for outdoor installation — OD between 12 and 25 mm

Data Communication

Ethernet
ModBus Serial

: shielded twisted 4 wire cable or industrial CAT5
: shielded twisted pair

|

All input, output signals and power connections shall be of non-hazardous voltage
and reinforced isolated from main.

EnCal 3000 - Hardware Manual
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5.1.5 Connections to the EnCal 3000 Interconnection board

The drawing below shows the top lay-out of the Interconnection Board at the

bottom of the unit. It containssall the con-

nectors for external cables (marked with grey). For flame retardant wiring use cables according afi ISO norm. To fulfill

the FM regulations always use cables / wiring according to UL94 V-1 or equ
other electronic boards is done in the factory, and may not be changed during

al for installationd All the wiringswith the
field installation.

LK301
LK302
B4 | K303

LK304

{ooo]

B3, <
p © ‘
I HEATER !
| CONTROLER |
L. 3
J14  jg F106 J11
looonnufE= @ i i i
J8
° S s
|||||||||© @ ovaa

F107

LD LD
101102

fig. 5-5 Interconnection Board: top view lay-out

Ji Processor board connection J14

J2 Channel"1 Connector

J3 Channel 2 Connector Ji5

J4 T/O Flat cable to Processor board Ji7

J5 TCP/IP connection between Inter- Jis
connection board and Processor board J19

J6 Modbus RS485/232 connections F106

J7 Ethernet connection F107

J8 Solenoids terminal power suppl. 24 V DC  LD101

J9 Power supply out (12 VDC / 24 VDC) LD102

J10 Analogue inputs (0-10 V DC) LK 301-304

Ji1 Solenoids terminal for valves of
stream selection (0-12 V DC) LK 305-307

J12 Power supply heater 1 (24 V DC)

J13 Power supply heater 2 (24 V DC)

Dip Switch Power supply valves

(internal current supply circuit)

Digital Inputs (passive contact)

Fanl power supply connection (12 V DC)
Fan2 power supply connection (12 V DC)
Input

Fuse analytical channels Module (6,3A)
Fuse additional cabinet heaters (5A)

LED (internal 12 V- circuit)

LED (activation valves stream selection)
4 jumper for selection between

RS232 and RS485

3 jumper for selection of analogue input
(4-20 mA or 0-10 V)

EnCal 3000 - Hardware Manual
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Power Supply Connection:

Ethernet connection:

The Ethern nection is used for connectic
nector J1 ure below for location a

o e ——— —

6 3 2
Rx-  Rx+ Tx- Tx+

(Standard Patch Cord
configuration)

fig. 5-7 Location of Ethernet connector (J10) and wiring scheme
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Serial ModBus connection

The Serial ModBus connection is used for connection with Serial ModBus clients like for example Flow Comput-
ers. The EnCal features 2 Serial ModBus ports with identical output. They are both independently configurable

for RS232 or RS485 communication through link settings 301 to 304 (see pictures below for location, wiring
scheme and link settings).

figi'5-8 Location of Serial ModBus connector (J6)

EEEEEEEEELELE
(O|llooooooooooo
DN OO0 0O0nao

Tl AR Eﬂﬂﬂ@ FH

| B

AR OARAR
6 10
J6

COM T COM 1: PIN1-5 COM 2: PIN 6-10
RS232 > LK301 FITTED LK302 OPEN TX > PIN 1 TX > PIN 6
RS485 > LK301 OPEN LK302 FITTED RX > PIN 2 RX>PIN7
COM 2: B >PIN3 B >PIN8
RS232 > LK303 FITTED LK304 OPEN A >PIN4 A >PIN9
RS485 > LK303 OPEN LK304 FITTED OV>PINS OV > PIN 10

fig. 5-9 Modbus Connection and Link settings

EnCal 3000 - Hardware Manual 22/02/2018
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5.2 Hardware Start-up

Electrical Installation in Hazardous Areas

The start-up should be done by an experienced technician, with a proven knowledge ofelectrical instal-
lations in explosion proof areas. Always remember to make sure there is‘noshazardous condition pre-
sent during installation. Follow the instructions below carefully and make sure'you have fulfilled all nec-

essary safety steps before powering up the EnCal 3000.

Gas connections:

Make sure the helium cylinder is tightly secureditorthe wall and the regulators are tightly‘mounted on the
cylinder. Check the helium and Argon quality (5.0 —equivalent to Zero Grade classification - or better). Do
not connect yet the tubing to the helium inlet at the EnCal 3000. Open carefully the'helium regulator and
check the helium pressure at the outlet of the regulator. Adjust to 5.5'barg (80 psig). Purge the tubing be-
fore connecting to the EnCal 3000 for about 30 s.\Make the connection with Helium inlet. Check for leaks.

Make sure the cal. gas cylinder is tightly'secured to the wall and the ségulators tightly mounted on the cyl-
inder. Check the cal. gas certificate. The tube should be, flushed ‘once before it is connected to the En-
cal3000 with a non-flammable gasflike the carrier gas Helium. Open carefully the cal. gas regulator and
check the cal. gas pressure at the outlet of the regulator{ Adjust to 1-4 barg (15-57 psig). Purge the tubing
before connecting to the EnCal 3000 for about 30 seconds. After the connection a check for leaks is re-
quired.

Check thefstream gas\pressure at the connéction point with the EnCal 3000. Adjust to 1-4 barg (15-57
psig). Purge the tubing before connecting to the EnCal 3000 for about 30 s. Make the connection with inlet
STR1. Check forleaks. (calibration is already conhected in the section above)

Make a careful leak check of the total system.

Power Supply cable:

Standard industrial 2-wire cablé:

(The use of an external junction box is responsibility of the customer / installer)

Power rating 3A¢x 24V,nominal (ambient T > 0 °C or >32 °F). The cable cross-section must be chosen suf-
ficiently larges

For the location of the internal connector see figure 5.6.

Data communication cable:

Ethernet cable (PC and/or ModBus TCP/IP clients) :
Standard straight cable, shielded twisted 4 wire cable or industrial CAT5 quality. For the location of the
Ethernet connector see figure 5.7.

Serial Modbus :
o Standard industrial data communication cable twisted pair
=  3-wire for RS 485 communication
=  3-wire for RS 232 communication
o 2 serial ModBus ports are available, each of them independently user configurable into RS 232 or 485
(Pin lay-out and link locations see figures 5.8 and 5.9)

EnCal 3000 -

Hardware Manual 22/02/2018
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Mount the cap on the unit. Screw with hand until it is fixed. The marked screws in the following figure are security
screws. Screw out the security screws to prevent removing of the cap by accident or ignorance.

of securityOQx the cap after mounting on the base

o'time if all gas connections are leak tight connected and all cable glands
onnection are securely tight. Check also one more time the different gas
for correct settings

power to the unit (24 VDC) by turning on the external switch.

The unit will automatically start-up. The start-up sequence takes about 5 minutes, including temperature and pressure
stabilisation, and system flushing. After this sequence the unit is ready for the software configuration.

EnCal 3000 - Hardware Manual 22/02/2018
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APPENDIX 1: Possible hardware options of the EnCal 3000

The EnCal 3000 can be delivered with several options. These options are described in the following seg-
ments of this appendix.

Option | Meaning Explanation I_V—

HT Heaters installed | Frost protection has been added to keep the internals in the housing
above 0 degrees Celsius

SC Single Channel This a single channel analyser

Qs Quad Slave This housing is the slave (2nd dome) housing of.an EnCal 3000 Quadg¢lt
has no CPU board inside.

H2 Hydrogen This analyser is configured to wiork with Hydrogen as carrier gas. As such
it needs venting of the carrier to safe,area.

Position of the type indication:

Example for Type plate for devices with FM-Approvalfor Group C and D:

@ ENCAL 3000 \Tyre : [SCHTHZ ]
el

#

Serial N&: 60500201] Year: | 2016]
ster Power ratinghs[_24]V= [__5]A [120]w

STEINEmRABE 1991 ELECTRICALENTRIES M25x1.5 & M20x1.5

55252 MAINZ-KASTEL DE @

-4Q°C=slas+55°C c € 0044 APPROVED

112G ExdblIC T6 Gb KEMA N2: 05ATEX2191 X
Exdb1IC T6 Gb IECEx KEM 10.0094X

Class||, Division 1, Groups C,D T6 FM N2: FM16US0020X

Class |, Zone 1, ABExXdb IIC T6

WARNING: T DISCONNECT POWER BEFORE OPENING. - DO NOT OPEN WHEN AN
EXPLOSIVEGAS ATMOSPHERE IS PRESENT. - POTENTIAL ELECTROSTATIC CHARGING
| HAZARD, SEE INSTRUCTIONS. - IF CONDUITS ARE USED, SEAL THEM WITHIN 18 INCHES. |

EnCal 3000 - Hardware Manual 22/02/2018
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Example for Type plate for devices with FM-Approval for Group B:

- '

ENCAL 3000 Type: [SCHTH2
| Serial N2: 616002011 Year: | 2016
e Ste" Power rating : 24|V = 51A, | 12{}|W
mromat ELECTRICAL ENTRIES M25x1%5 &M20x1.5

STEINERN STRABE 19-21
95252 MAINZ-KASTEL DE

-40°C<Ta<+55°C APPAOVED
Class I, Division 1, Groups B T6 FMNRQ: FM160S50020X

WARNING: DISCONNECT POWER BEFORE ORENING.

DO NOT OPEN WHEN AN EXPLOSIVE GAS ATMOSPHERE 1S, FRESENT.
POTENTIAL ELECTROSTATIC CHARGING HAZARD, SEE INSTRUCTIONS.
L IF CONDUITS ARE USED, SEAL THEMWITHIN 18 INCHES.

Example for Type plate for devices with ATEX/IECEx Approval(extended to 60°C in 2018)

e ™
@al ENCAL 3000 - [SCHTH2 |
e Ster Sérial Nox ‘ 60500201‘ Year 2018
STEINERN'STRARE 19-21 w ve== L ofa [ 120lw
55252 Mainz-Kastel DE ELECTRICAL ENTRIES M25x1.5 & M20x1.5

-40°C < Ta = +60°C

26 _Ex dolIC T6 Gb @ KEMA No: 05ATEX2191 X
Exidb 11C T6 Gb 0044 IECEx KEM 10.0094X

WARNING: DISCONNECT POWER BEFORE OPENING. DO NOT OPEN WHEN AN
EXPLOSIVE GAS ATMOSPHERE IS PRESENT. POTENTIAL ELECTROSTATIC CHARGING
HAZARD, SEE INSTRUCTIONS. IF CONDIUTS ARE USED, SEAL THEM WITHIN 18 INCHES.

The images are showing the IIC version.
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Option HT : Heaters installed

The cabinet heaters are used for frost protection. They are attached directly to the mounting plate
tional heat when the internal enclosure temperature goes below 10 °C (50 °F). Figure 2.10 sho
cabinet heaters.

provide addi-
ion of the

Cabinet
Heaters

eaters installed.

ats with a fixed setting are used. These thermostats are connected
cowec ors for the power supply of the heaters (see also fig. 5.5, connectors

heating. When the protection is activated it will cut the power to the heaters
alyser has been switched off and on again.

ection activates an once, please contact Elster for an intervention. See below for an overview of the

schematic:
\J J \J
EnCal 3000 - Hardware Manual 22/02/2018
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Option SC : Single Channel analyser

Whenever option SC is on the nameplate of the analyser, this will indicate that this EnCa ve one
channel installed in the housing. This is the case when, for instance, the EnCal 3000 i
single component only (like H2S or THT).

Figure 2 : Cut-out of

EnCal 3000 - Hardware Manual 22/02/2018
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Option QS : Quad Slave

The Encal 3000 Quad is the combination of two housings in one measurement System.
each have an explosion safety approval label. In the two housings is place for up to four.
that are controlled by one processor board. This System is especially developed for
cations which cannot be solved with just two channels.

left slave)

to analyse all typical components of interest in one system. The two
plate to have a stable connection. The right housing, further referred as
two channels, the processor board for the control of the measurement system

EnCal 3000 - Hardware Manual 22/02/2018
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Figure 4 : Quad with open

as “Slave unit” tains the third and optionally fourth channel (depend-
i elled as “QS” on the ATEX-label.

Both ho . (interconnection board). The slave unit shares the output
of the erefore no additional stream selection is needed.

T

/ Argon) and it is purged inside the housing to keep the atmosphere in the housing
drogen we cannot do that since it might cause an explosive atmosphere. As such it
carrier to safe area.

needs venting

There is a vent connection marked “column vent” that should be connected to a vent going to safe area with-
out restriction or back pressure.

EnCal 3000 - Hardware Manual 22/02/2018
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APPENDIX 2: IECEx CERTIFICATE OF CONFORMITY ENCAL 3000

IECEx Certificate
of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSIO

|EC Cerlification Scheme for Explosive Atmospheres

far ndes snd cala b of the IECER Schame visit waew iecex oo

Cerdifcam Mo
Status:
Dale of lgale

Applicant

Electrical Apparaius:
Clplione! accessory

IECEx KEM 10.0094X rificate hi

=sue ha. 3 (20

Curmant 1 lasue Mo 2 (20
Issue M, 1 (20

2015-12-10 I550me Mo, 0 (20

Elsler GibH

Sieinem Rrada 19-21

H5252 Manz

Garmamy

Gaa Anslyzer typa ENCAL 3000

15-12-10)

1 +
3-21)
N

¢

D DEKRA
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IECEX Certificate
of Conformity

Cartifcala ho: IECEx KEM 10.0084X |saLE M

Date of Issue; 2015-12-10 Page 2 of

Mamdactirer: Elstes Grrt
Sieinem Srale 19-21
55252 Mainz-Kaslsl
Garmany

Additional Manufacturing

lacationds):

This carfificats is ssued as varfization lhat 8 sample(e) . reprassan as pznegssed end jeated Taund lg eoanpy wilh fhe
IEC Standard list befow and that the manufacturers qualifayetam 1 < ; assesged and
found to comgly with the IECE:x Quality system reguisz i o8 arbed subjes 1o the ¢ n IECEx

Scheme Rules IECEx 02 and Dperational Do

STANDARDS:

Tha elecirical apparatus and any acca
faund te comply with the followsng

|EC 60078-0: 2011
Eduieni6.0

|EC 60079-1 : 2014-08
Edifiorc7.0

This Certificale

REPORTS:
eqiupmen Fsled has su exayminalion snd last requivemants as reconded in

*

TR1D. 0830 HNUKEMESTR0 01863402

BETUNMGERT 000 DEMUNCIAR 1000302
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IECEx Certificate
of Conformity

Ambiant termgarature range 0 5 o 455 2,
Optanal emperature extens.on with intemal heating -20°C

yH
Optanal temperalure extansian with intzrmal healing and [

Elecirical dats
Power supply | 24 Ve, 50 W, nominal non-heated and 120 Wn

Crartilicate: Mo I[ECEx KEM 10,0094 lasus Mo 3

Cate of lszua 2016-12-10 Pane 3 of
Schedule

EQILIPMENT:

Equipment and sysioms cowared by ffus centicale are sa fafows.

Deaciption

The Gas Analyzer bype ENCAL 3000 |8 used to measure the conce r ponants of a gas.

CONDITIONS OF CERTIFICATION:

The Sameproal enclosure mod n an exploalse gEs aimos
The process pressue shall o] o ensure that the averpres
Far infeemation on ions fiam) jpinia the manu

&
N

farmeprool enclosure remars below 10 kPa

Bcted,
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IECE
Ao

Centificats Ma: IECEx KEM 10.0084X

IECEx Certificate
of Conforrnlty

Is$uie Ma: 3
Date of Isswe- 2015-12-10

Page 4 of
DETARS OF CERTIFICATE CHANGES {for issues 1 and above):
-Adding braalhing elemen| ginfer) & erclosure
-Tesbing for gas group IS
~Aetdar breather bulkhaad AR B1 removed from cartfeale for gas group 112,

O
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APPENDIX 3: CERTIFICATE EC-Type Examination

CERTIFICATE

m  EC-Type Examination

(2} Equipment and protective systems intended for use in
potentially explosive atmospheres - Directive 94/9/EC

(1] EC-Type Examination Certificate Number KEMA 05ATEX2151 X Issue Mumbe

(<) Equipment: Gas Analyzer type EMCAL 3000
(5} Manufacturer:  Elster GmbH
() Address: Steinern Strasse 19-21, 55252 Mainz-Kastel, Ge
Ty This esquipment and any scceptable varation thereto j specified
documents therein referred to.
gk [£=1] DEKRA Certificatron BV .. notified body number O
it of 23 March 1984, certifies that this equipmer

Reguirements relating to the design and
potentially explosive atmospheres giver

The examination and test results &

1mMrzﬂ15 and, aﬁfar Az sppumua shist bd;p#ﬂd
bﬁ{muﬂﬁeﬂm@dsmﬂm&dahﬂw as ] g

T. Pijpher \ .
Cerification Manager Page 172
PRIBICES = in pubBcation of this cerificate and adjining reporis Is aliswed. This Cedificate T here’:ax‘]md
LA hmurﬂ;‘am without any change. i s i f

DEKRA Certification B.Y, Meander 1051, 8825 MJ Amhem P.O. Box 5185, 8802 ED Amhem The Metheriands
T+31 8808 23000 F+31 82 06 83100 www.dekracertification.com Registered Amhem 00853006
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> DEKRA

¥ SCHEDULE
(14 to EC-Type Examination Certificate KEMA 05ATEX2191 X

(15)  Description

The Gas Analyzer type EMCAL 3000 is used to measure the con
components of a gas.

Ambient temperature range 0 °C to +55 "C.
Optional temperature extension with intemal heating -20°C o +55°C:

Optional temperature extension with intermal heating and external I1 0

inal heated version 0

¢

Electrical data

Power supply - 24 Vdc, 50 W, nominal non-heated

Installation instructions

The instructions provided with the equi befulkmedndetaﬂtﬂ =)

(16)  Test Report
No.212675200, issue 2.

(17} Specific conditions of

Theﬂsmepmﬂ ax i gasahmsphemmaarbe

that the pressure rise inside the

joints the manufacturer shall be contacted.

Page 212

Form 100
Version 5 (2013-07)
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