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Safety

Safety symbols

Be sure to correctly operate the model HGC303 while strictly observing the
safety precautions provided in this manual-especially the Warnings and Cautions
indicated by the symbols as shown below.

The descriptions of the Warning and Caution signs used in this manual are as

AWARNING

The Warning sign means that serious personal injury, even death, could result if the instructions
given are not strictly observed.

follows.

ACAUTION

The Caution sign means that light personal injury and/or equipment damage could result if the
instructions given are not correctly observed.

Examples of visual indicators

Indicates that caution is required in handling.

The indicated action is prohibited.

Be sure to follow the indicated instructions.
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Handling Precautions

Installation

AWarning

Do not open the terminal block cover in a hazardous area while the power is on. If the cover is open, this
device will no longer satisfy the standards for an explosion-proof structure, possibly resulting in an ex-
plosion.

Protect the case and terminal block lid from corrosion, deformation, and other damage. Otherwise, this
device will not satisfy the standards for an explosion-proof structure, possibly resulting in an explosion.

If gas will be released from the vent in a hazardous area, install a flame arrestor in the vent line. There is a
danger of fire.

If protection class IP65 is required, remove the vent plug, insert a fitting, and connect the pipe. Other-
wise, the waterproof and dustproof performance of this device will not satisfy the IP65 standards, and
water or dust may enter the device..

Use only a 24 V DC %15 % (20.4-27.4 V) power supply for the HGC303. Otherwise, there is a danger of
fire, electric shock, or device failure.

Wire connected to the power terminals and ground terminals should have a conducting cross-sectional
area of 2 mm2 or the equivalent. Otherwise there is a danger of fire due to heat generation.

A Caution

When purging the inside of the HGC or the sampling equipment, do not blow gas in the reverse direc-
tion. Reverse flow may contaminate or damage the system.

Install block valves. A block valve is a kind of air actuator valve. The valve works as a shutoff valve for the
sample when the pressure of the carrier gas or the supplied air falls below approximately 294 kPa. If the
carrier gas is not supplied and the block valve is not installed, the TCD and the columns will not be pro-
tected and may fail.

Before use, purge the inside of all pipes thoroughly with a clean inert gas, and check that no dust, mist,
metal shavings, etc., remain in the pipes. When purging, blow gas from the HGC or the sampling equip-
ment toward the piping.

e e e V0 90V e|ee !

The HGC303 is packed and shipped in a protective bag with a desiccant. Install and operate the device
immediately after breaking the seal. Prolonged exposure of the HGC303 to the air may cause deteriora-
tion of the columns.




Use, maintenance/inspection, repair

&Warning

Do not leave the HGC303 inside the sampling equipment with the connection to the gas outlet open.
There is a danger of fire or device failure.

Make sure to use the device within an ambient temperature range of —10 to +50 °C (14 to 122 °F). Oth-
erwise, this device will not satisfy the standards for an explosion-proof structure, possibly resulting in an
explosion.

Inspect all connections for leaks. Leakage may cause an explosion.

To power the HGC303, use a power supply with overcurrent protection.

A Caution

Q| |®e |V

Make sure to use the device within an ambient temperature range of —10 to +50 °C (14 to 122 °F). Other-
wise there is a danger of fire or device failure.




Hazardous Areas Certifications

The model HGC303 complies with the type of protection, which based on the
following standards.
(1) ISSeP/ATEX Flameproof Certification

CE€ o
@ 12GD

EExdIICT6 -10°C < Tamb < +50°C IP65
ISSeP14ATEX0007X

Special conditions for safe use (symbol X)
The fastening screws of this apparatus are made of stainless steel and have a
yield stress of 500 N/mm”.
(2) FM Explosionproof / Flameproof Approval
Explosionproof for Class I, Division 1, Groups C and D, T4
Flameproof for Class I, Zone 1, AEx d IIB T4
Dust-ignitionproof for Class II and III, Division 1, Groups E, F and G, T4
(3) NEPSI Flameproof Certifications
Flameproof
Ex d IIC T6 Gb at -10°C < Tamb < +50°C Dust-Ignition-proof
Ex tD A21 T85°C
Therefore, the model HGC303 can be installed in various hazardous locations.
However, an explosion-protected electrical apparatus requires special care. Please
read all instruction and safety notes before installation.

AWARNING

NEVER open the terminal box cover while the model HGC303 is energized in a hazardous location.

ACAUTION

Use the model HGC303 only in an ambient temperature of -10 to 50°C (14 to 122°F)

ACAUTION

Take precautions to prevent corrosion, deformation or damage to the housing or terminal box

cover.

ACAUTION

See that all conduits are properly sealed. Otherwise, the model HGC303 cannot with- stand the
pressure that can result from explosion of an explosive gas inside the housing. Also, the model
HGC303 cannot prevent the explosion of any external explosive gas.




(1) Installation for ISSeP/ATEX Flameproof Apparatus

1. General

1.1 The apparatus protected by the flameproof enclosure in accordance with EN
60079-1 can be installed in such hazardous areas, for which the apparatus has
been certified, as an explosive atmosphere containing flammable substances in
the form of gas, vapour, mist or dust may be present.

Note: The apparatus has been certified to comply with EN 61241-0, EN 61241-1
(dust ignition protection).

1.2 The apparatus enclosure must be kept closed in the hazardous areas when
the apparatus is energized because the internal circuit of the apparatus is
capable of igniting the explosive atmosphere. (Never connect any hand-held
communicator to the apparatus terminals by opening the cover, except while no
explosive atmosphere is present.)

1.31t is required to connect the external earthing terminal of the apparatus to
the equipotential bonding system which includes protective conductors,
metal conduits, metal cable sheaths, steel wire armouring and metallic parts of
structures, but does not include the neutral conductors of the power systems.

Note: The protective conductor to which exposed conductive parts of equipment
(machines, apparatus, devices, components and instrumentation thereof)
are connected, must be separated in the hazardous area from the neutral
conductor, and must be connected to the power systems earth point in the
non-hazardous area, if the power system is directly earthed.

For external earthing and bonding of the apparatus it is recommended to use
a cable lug so that the conductor is secured against loosening and twisting and
that the contact pressure is permanently secured.

1.4 Either cable systems (cable entry systems) or conduit systems can be employed
for wiring of the apparatus in the hazardous areas (see 2 or 3).

1.5 Non-sheathed single core cables are not permitted for live conductors unless
they are installed inside enclosures or conduit systems.

1.6 Conduits and, in special cases, cables (for example, where there is a pressure
difference) must be sealed so as to prevent the passage of the explosive
atmosphere.

1.7 Further information concerning installation and maintenance of apparatus
is given by relevant clauses of the following documents.
EN 60079-14 Electrical apparatus for explosive gas atmospheres
Part 14: Electrical installations in hazardous areas other than mines
EN 60079-17 Part 17:Inspection and maintenance of electrical installations in
hazardous areas.
EN 50281-1-2 Electrical apparatus for use in the presence of combustible dust
Part 1-2: Electrical apparatus protected by enclosures
-- Selection, installation and maintenance



2, Cable systems

2.1 Thermoplastic sheathed cables, thermosetting sheathed cables, or
elastomeric sheathed cables can be selected for fixed wiring in the hazardous
areas.

2.2 Flameproof cable entry devices (cable glands) certified to comply with EN
60079-1 and appropriate to the type of cable employed, must be used for the
connection of cables to the apparatus.

3. Conduit systems

For conduit systems, relevant national standards or codes of practice are followed

prior to the following recommendations.

3.1 Screwed heavy gauge steel, solid drawn or seam welded conduit, or flexible
conduit for protection of cables in explosive atmospheres (see ISO 10807) can
be selected for fixed wiring in the hazardous areas.

3.2 Conduit must be threaded for connection to permit the full engagement of
five threads.

3.3 Either conduit entry devices or sealing devices such as stopping boxes are
provided at the wall of the apparatus enclosure to limit the pressure piling effect
and to prevent hot gases from entering the conduit system from the enclosure
containing a source of ignition. Each type of both the devices must be certified
to comply with EN 60079-1.

3.4 The stopping boxes, if used, are filled with a compound which does not
shrink or setting and is impervious to, and unaffected by, chemicals found in
the hazardous area. The depth of the compound in the stopping box is at least
equal to the internal diameter of the conduit, but in no case less than 10 mm.

3.5When the conduit contains three or more non-seathed single or multi-core
cables, the total cross-sectional areas of cables, including insulation, are not
more than 40% of the cross-sectional area of the conduit.

4, Installation in explosive atmospheres caused by air / dust

mixtures

4.1 Conduit or cable glands, if employed to connect cables to the apparatus, must
be selected and used in such a way that an IP6X protection (dust-tight) is
guaranteed.

4.21t is recommended to maintain the apparatus so that the dust layer will not
exceed a thickness of 5 mm.

Note: Where the ignition temperature of a dust layer up to 5 mm thickness is
equal to, or higher than, the value that is obtained by adding 75K to the
maximum surface temperature of the enclosure “T...°C” as marked on the
apparatus, the apparatus is incapable of causing ignition of the dust layer.
(T...°C is based on the maximum ambient temperature)
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(2) Installation for FM Explosionproof / Flameproof Apparatus (in

accordance with NEC)

ACAUTION

- Install the apparatus only in hazardous (classified) locations for which the apparatus has been

approved.
« Seal each conduit entering the apparatus enclosure within 18 in.(457 mm) from the enclosure.

- Do not open the apparatus enclosure when an explosive atmosphere is present.

Fig. S-1 An example of conduit seal (with stopping plug)

18 inches max. 15 inches max.

Fig. S-2 An example of conduit seals (without stopping plug)
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1. Class |, Division 1 locations

1.1 Wiring methods

Threaded rigid metal conduit, threaded steel intermediate metal conduit,
or Type MI cable with termination fittings approved for the location, can
be employed

Threaded joints must be made up with at least five threads fully engaged.
Boxes, fittings, and joints must be approved for Class I, Division 1.

1.2 Sealing

Each conduit entering the apparatus enclosure is required to be sealed
within 18 in. (457 mm) from the enclosure.

The sealing of each conduit can be provided with a sealing fitting approved
for class I locations.

Sealing compound must be approved and must not have a melting point of
less than 93° (200°F).

The minimum thickness of the sealing compound should not be less than the
trade size of the conduit and, in no case, less than 5/8 in.(16 mm).

Splices and taps cannot be made in the fittings.

2. Class |, Division 2 locations

2.1 Wiring methods

Threaded rigid metal conduit, threaded steel intermediate metal conduit,
enclosed gasketed busways, or Type PLTC cable in accordance with the
provisions of remote-control, signaling, and power-limited circuits (see
NEC, Article 725), or Type ITC cable in cable trays, in raceways, supported
by messenger wire, or directly buried where the cable is listed for this use;
Type MI, MC, MYV, or TC cable with approved termination fittings can be
employed.

Boxes, fittings, and joints are not required to be explosionproof.

2.2 Sealing

Each conduit entering the apparatus enclosure is required to be sealed as
shown in 1.2.

3. Class I, Division 1 locations

3.1 Wiring methods

Threaded rigid metal conduit, threaded steel intermediate metal conduit,
or Type MI cable with termination fittings approved for the location, can
be employed.

Boxes and fittings must be dusttight.

3.2 Sealing

Where a raceway provides communication between the apparatus enclosure
and an enclosure that is not required to be dust-ignitionproof, suitable means
must be provided to prevent the entrance of dust into the dust-ignitionproof
enclosure through the raceway. One of the following means can be used: (1)
a permanent and effective seal; (2) a horizontal raceway not less than 10 ft
(3.05 m) long; or (3) a vertical raceway not less than 5 ft (1.52 m) long and
extending downward from the dust-ignitionproof enclosure.

Seals are not required to be explosionproof.
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4, Class I, Division 2 locations

4.1 Wiring methods
o Rigid metal conduit, intermediate metal conduit, electrical metallic
tubing, dust-tight wireways, or Type MC or MI cable with approved
termination fittings, or Type PLTC in cable trays, or Type ITC in cable
trays, or Type MC or TC cable installed in ladder, ventilated trough,
or ventilated channel cable trays in a single layer, with a space not less
than the larger cable diameter between the two adjacent cables, can be
employed.
o All boxes and fittings must be dusttight.
4.2 Sealing
o Sealing means must be provided as shown in 3.2.

5. Class lll, Division 1 locations

5.1 Wiring methods
o Rigid metal conduit, rigid non-metallic conduit, intermediate metal
conduit, electrical metallic tubing, dust-tight wireways, or Type MC or
MI cable with approved termination fittings, can be employed.
o All boxes and fittings must be dusttight.
5.2 Sealing

 Sealing means are not required.

6. Class lll, Division 2 locations

6.1 Wiring methods
o Wiring methods must comply with 5.1.
6.2 Sealing

 Sealing means are not required.



(3)

NEPSI Flameproof and Dust Certifications

Heat Value Gas Chromatograph model HGC303, manufactured by Azbil
Corporation, has been approved by National Supervision and Inspection Center for
Explosion Protection and Safety of Instrumentation (NEPSI) in accordance with
the following standards:
GB3836.1-2010 Electrical apparatus for explosive gas atmospheres
Part 1: General requirements
GB3836.2-2010 Electrical apparatus for explosive gas atmospheres
Part 2: Flameproof enclosure “d”
GB12476.1-2013 Electrical apparatus for use in the presence of combustible dust
Part 1: General requirements
GB12476.5-2013 Electrical apparatus for use in the presence of combustible dust
Part 5: Protection by enclosure “tD”
The apparatus are approved with Ex marking of Ex d IIC T6; Ex tD A21 T85°C
IP65.

1. Requirements for safe use

1.1 The external earthing terminal shall be connected to the ground reliably at site.

1.2 The ambient temperature range is -40°C to +60°C.

1.3 The cable entry holes have to be connected by means of suitable cable entries
with type of protection of Ex d IIC and Ex tD A21, which are covered by a
separate examination certificate. Unwanted entry holes shall be blocked by blind
plugs. After installation of the cable entry, the whole apparatus shall reach IP65.

1.4 Rated supply voltage: (24+15%)Vd.c

1.5 The warning “Do not open while the circuit is alive” must be obeyed when the
product is used in the explosive gas area.

1.6 Regular cleanness shall be conducted to avoid the deposit of the dust.

1.7 The gas that may cause the corrosion effect to the aluminum alloy shall be
excluded at site.

1.8 End users are forbidden to change the configuration to ensure the explosion
protection performance of the product.

1.9 When installation, operation and maintenance the product, users should
comply with the relevant requirements of the product instruction manual and
the following standards:

GB3836.13-2013 Explosive atmospheres—Part 13: Equipment repair, overhaul

and reclamation

GB/T 3836.15-2017 Explosive atmospheres --Part 15: Electrical installations

design, selection and erection

GB/T 3836.16-2017  Explosive atmospheres --Part 16: Electrical installations

inspection and maintenance

GB50257-2014 Code for construction and acceptance of electric equipment
on fire and explosion hazard electric equipment installation
engineering

GB15577-2018 Safety regulations for dust explosion prevention and
protection

2. Special condition for safe use

The cover has at least 7.9 engaged threads.



EMC caution

1. Electromagnetic environment
The model HGC303 is intended to be used in an industrial electromagnetic
environment.

2. Electromagnetic immunity conditions
Specification: During test, SCV deviation is less than or equal to 1MJ/m”.

Use of communication devices

When portable communication devices such as transceivers, mobile phones, and
PHS cell phones are used near this device, malfunction may result, depending on
the communication frequency. Determine the shortest distance that the operation
of this device will not be affected by communication devices, and maintain at least
that distance.

xi
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Chapter 1. Introduction

1-1. Definition of terms

Heat Value Gas Chromatograph (Model HGC303)

The Heat Value Gas Chromatograph measures process gases (N2, CO2,
C1~C6+) that are mainly contained in natural gas, calculates heat value,
density, Wobbe index and compressibility factor, and converts them into
a Fieldbus signal in the field and transmits the signal to a receiver.
Parameters can all be remotely set, adjusted, and self-diagnosed by
using the HGM.

Measuring and calculating methods comply with ISO 6974 Part 4, ISO
6976 and GPA2172.

HGC Data Manager (Model HDM303)

Model HDM303 is Modbus interface unit for model HGC303.
Model HDM303 covers all the function of model HMU303. Model #
HDM303 also has a powerful functions.

The functions are local display, data storage function, multi
Modbus serial port, multi stream switching, and analog output.

HMU can not be connected together with HDM in the same FB
loop. Only one HMU can be connected in one FB loop with the
HGC. Two or more HDM can be connected in the same FB loop.

For this application, the HDM must be configured first.
Please refer to the model HDM303 User’s Manual for more details.

Heat Value Gas Chromatograph Fieldbus Adaptor (Model HFA100)

HFA is an interface used to connect the HGM (HGC
monitor), Windows-based PC application, to Azbil
Corporation’s state of the art analyzer, HGC (Heat value |
Gas Chromatograph) that operates on FOUNDATION™
tieldbus H1 network. Users are able to configure, monitor
and maintain the HGC all from the PC by simply
connecting the HFA to the Fieldbus network.
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HGC Monitor (HGM)

HGM software is provided as a standard accessory
with the model HGC303.

The model HGC303 Monitor allows the user to
configure and calibrate the model HGC303 as well as
allowing one to monitor a heat value-trend graph.

Moreover, HGM also has a report function for
concise management.

HGMO000001000P

SP (Set Point)
The set value of each variable.

PV (Process variable)
The present value of each variable.

SCV, GCV
Superior Calorific Value, Gross Calorific Value
These parameters are same value of different name.

ICV,NCV
Inferior Calorific Value, Net Calorific Value
These parameters are same value of different name.

TCD
Thermal Conductivity Detector
URV
Upper Range Value
LRV
Lower Range Value
Total (Raw)

Total of raw concentration

Component name
C6+: Hexane and heavier gas
C3HS: Propane
i-C4H10: i-Butane
n-C4H10: n-Butane
neo-C5H12: neo-Pentane
i-C5H12: i-Pentane
n-C5H12: n-Pentane
N2: Nitrogen
CH4: Methane
CO2: Carbon dioxide
C2H6: Ethane
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1-2. General

The model HGC303 is a gas chromatograph designed to analyze natural gas and is able to
transmit a process variable via a Fieldbus signal.

One can easily adjust configuration data and monitor values such as the heat value by using
the HGM.

The heat value monitoring system, which can be controlled from both the model HGC303 and
HGM, will substantially minimize time, cost and maintenance.

This chapter first describes the measuring system and structure of the model HGC303. After
that, the characteristics and the specifications of Fieldbus are described in detail.
First time users of the model HGC303 should read this chapter carefully and thoroughly.

Components of the model HGC303 system
Before installing the model HGC303, the following components must be prepared:
Hardware

Model HGC303

Model HDM303

Model HFA100

Power supply (24 V DC, 4A min.), Power supply cable

Fieldbus cable (See “2-4-1. Fieldbus requirements” on page 2-26)
Flow meter for process gas

(A flow meter for methane should be used scale: 0 - 100 ml/min.)
Laptop or desktop PC

(See “2-3-1. Computer system requirements” on page 2-4 for detail)
Helium gas for carrier gas and valve operating gas

Calibration gas

1/8 or 1/4 inch stainless steel (SS) tubing

Fitting for piping (1/4 NPT male connector 5 or 6 pieces.... For HGC)*
Software

Microsoft Windows 7 (32-bit type, 64-bit type) / Microsoft Windows 10 (64-bit type)
HGM

Note *: For satisfying TestSafe Flameproof Certification or IP65, six 1/4 NPT male connectors
are required.
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1-3. Model HGC303 measuring system

VENT (Open to Air)
A AT

POWER I
! -
Manual switch
% 5 _I—-.I [;:’”"a"‘d !
e -
[

. + Terminator

* Required for manual calibration.
(at least one of them)

Air/N2/He He Standard gas ®\I/® Sample gas

HGC_SYSTEM_3a

Fig. 1-1 Model HGC303 measuring system diagram

/A CAUTION

A block valve is a kind of air actuator valve. It is used mainly for the protection of the TCD and
columns.

It works as sample shut-off valve when the pressure of the carrier gas or air supply is lower than
approximately 294 kPa.

Azbil Corporation recommends that it should be installed.

The Heat Value Gas Chromatograph measures process gases (N2, CO2, C1~C6+) that
are mainly contained in natural gas, calculates heat value, density, Wobbe index and

compressibility factor, and converts them into a Fieldbus signal in the field and trans- mits the
signal to receivers.

Parameters can be remotely set, adjusted, and self-diagnosed with the HGM.
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1-4. Model No.

Heat Value Gas Chromatograph

HGC303-I1I
I Conduit entry 1/2 NPT female 1
Gas connection 1/4 NPT female Calculation method

II Explosion-protection ISSeP/ATEX flameproof E |ISO
NEPSI flameproof N
JIS flameproof * + ]
Ordinary type * H
FM flameproof F |GPA
CSA flameproof C

Note *: Special model.

Note +: Default range is suitable for High calorie LNG.
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1-5. Model HGC303 Structure

Terminal housing

Terminal cover

®) ®) Analyzer unit housing W

/

Manifold

X W O © 0O

0¢
\ U Oven cover

HGC000004000D

Fig. 1-2 Main parts of Model HGC303

1 Terminal housing .......... Terminal box for wiring.

2 Analyzer unit housing ..Proportional valve, solenoid valve, TCD sensor are located here.
3 Manifold .....cccocveverrerenee Connection parts for gas inlet and outlet line

4 Oven COver ..., Analyzer valve and column system are found inside the cover.
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1-6. Fieldbus communication system

The model HGC303 uses FOUNDATION™ fieldbus technology to transfer information
between other devices.

The FOUNDATION' fieldbus is an open, 2-wire, multi-drop, two-way digital
communication system which interconnects field equipment such as sensors, actuators and
controllers.

The FOUNDATION " fieldbus is supported by a worldwide network of customers and
manufacturers in Europe, North America and Asia Pacific.

FOUNDATION " fieldbus http://www.fieldbus.org/

FOUNDATION™ fieldbus literature

(1) FOUNDATION™ fieldbus Technical overview (FD-043)

(2) Fieldbus Installation & Planning Guide (AG-165)

(3) FOUNDATION™ fieldbus Application Guide
31.25kbit/s Wiring and Installation (AG-140)

(4) FOUNDATION™ fieldbus Application Guide
31.25kbit/s Intrinsically Safe Systems (AG-163)
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Chapter 2. Installation

AWarning

Protect the case and terminal block lid from corrosion, deformation, and other damage. Otherwise, this
device will not satisfy the standards for an explosion-proof structure, possibly resulting in an explosion..

If gas will be released from the vent in a hazardous area, install a flame arrestor in the vent line. There is a
danger of fire.

If protection class IP65 is required, remove the vent plug, insert a fitting, and connect the pipe. Otherwise,
the waterproof and dustproof performance of this device will not satisfy the IP65 standards, and water or
dust may enter the device.

Use only a 24 V DC +15 % (20.4-27.4 V) power supply for the HGC303. Otherwise, there is a danger of
fire, electric shock, or device failure.

Wire connected to the power terminals and ground terminals should have a conducting cross-sectional
area of 2 mm?2 or the equivalent. Otherwise there is a danger of fire.

A Caution

Make sure to use the device within an ambient temperature range of —10 to +50 °C (14 to 122 °F). Other-
wise there is a danger of fire or device failure.

When purging the inside of the HGC or the sampling equipment, do not blow gas in the reverse direction.
Reverse flow may contaminate or damage the system.

The HGC303 is packed and shipped in a protective bag with a desiccant. Install and operate the device im-
mediately after breaking the seal. Prolonged exposure of the HGC303 to the air might cause deterioration
of the columns.

Before use, purge the inside of all pipes thoroughly with clean inert gas, and check that no dust, mist, metal
shavings, etc., remain in the pipes. When purging, blow gas from the HGC or the sampling equipment
toward the piping.

0 Qe V0 eV e ee

Insert the USB cable of the HFA100 into a USB 2.0 or higher port..

This chapter guides you through the procedures for installing of your hardware and software.

2-1. Unpacking and storing

Unpacking the model HGC303

Your model HGC303 is a precision instrument and should be handled with care to prevent any
damage to it or breaking it.
After unpacking the model HGC303, verify that the following items are included
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Package items
(1) Model HGC303
(2) Mounting bracket set
(3) Wrench for seal plug
(4) Tagnumber plate set

(5) CD-ROM including HGM software
and user’s manual

(6) EC declaration of conformity and
safety instructions *

Note *: It is packed with model HGC303-_E only.

/A CAUTION

Exposing the model HGC303 to the atmosphere might cause deterioration of the column.
Therefore, the model HGC303 has been packed and shipped in a protective bag with a desiccant.
Install and operate the model HGC303 immediately after breaking the seal.

Inquires

If you have any questions regarding the specifications of your model HGC303, contact one
of the Azbil Corporation products service offices or contact your nearest Azbil Corporation
representative.

When making an inquiry, make sure to provide the model number and product number of
your model HGC303.
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Storing the model HGC303

The model HGC303 should be stored:

- indoor at storage temperature (-40 to 70 °C); humidity (up to 95%RH)
- in a place safe from vibration or shock.
- in the same packing as it was shipped in.

Model HGC303 that has been used should be stored by following procedures below.

Step Action

1 Make sure no process gas remain in the model HGC303.

2 Purge the model HGC303 with helium gas.

Insert metal plugs into all the inlets and outlets for carrier gas, valve operating
3 gas and process gas except VENT (valve operating gas outlet) in order to keep
moisture out.

4 Pack it as it was when it was originally received.

Store the model HGC303 indoors at normal temperature and humidity in a
place safe from vibration or shock.
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2-2, Installing the model HFA100

To collect data from HGC, HGM needs the HFA100 (Heat value gas chromatograph fieldbus
adapter) as a data converter. First, for hardware installation, see the user’s manual for
HFA100.

Note: This manual is for the use of HFA100 version 3.0 or later. For combinations of HFA100
versions and corresponding PC software versions, see “Software Compatibility” in the
Appendix.

2-3. HGM Installation

2-3-1. Computer system requirements

(1) Operating system: Windows 7 (32-bit type, 64-bit type) / Windows 10 (64-bit type)
(2) Disk storage: 20 GB free space minimum

(3) CD-ROM drive (used only during installation)

(4) USB 2.0 or later

Note: For Windows 7, use Service Pack 1 and the latest updates. For Windows 10, use
Professional or Enterprise Edition version 1709 or later.
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2-3-2, Settings for Windows 10

When using Windows 10 and running the HGM online, make sure to configure the Windows
Update setting so that the Internet is not connected.

Stopping services

(1) Left-click the [Start] icon and then click the [Services] menu from the
[Windows Administrative Tools]menu.

Windows Administrative Tools
Component Services
Computer Management
Defragment and Optimize Drives
Disk Cleanup
Event Viewer
iSCS Initiator
Local Secunty Policy
ODBC Data Sources (32-bit)
ODBC Data Sources (64-bit)

Performance Monitor

3
]
Fle
(M)

Print Management
Recovery Drive
Resource Monitor

Senices

B e 4

Systemn Configuration
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(2) Click in the [Services] screen, and then right-click [Windows Update].

5 Services - O
Eile Action VYiew Help

e mE oz HE » o nw

< Services (Local) [ sevicestoey

Background Intelligent Transfer Name Description
Service

Stop the service
Restart the service

Description:

Transfers files in the background
using idle network bandwidth. If the
service is disabled, then any
applications that depend on BITS,
such as Windows Update or MSN
Explorer, will be unable to -
automatically download programs F‘:‘},Windows Update Enables the detection, download,
and other information.

(3) On the [Services] screen, right-click [Windows Update] and then click [Properties] in the
menu that is displayed.

S.o} Services - i
File Action View Help

& | FHEL HE »=nwe

. Services (Local) [ semicestloc

~

Windows Update Name Description

Start the service

Description:
Enables the deteq Windows Update Properties (Local Computer) H
installation of up!
and other progra
disabled, users of]
not be able to us
or its automatic  Service name:
and pregrams wi
the Windows Up Display name: Windows Update
APL

General |pgOn Recovery Dependencies

Diescription: Enables the detection, download, and installation of A
escription ldeates for Windows and other programs. If this

W

Path to executable:
CAWINDOW Shsystem 32 \svchost exe 4 netsves

Startup type: | Disabled ~

Service status:  Stopped
Start Stop Pause Besume

You can specify the start parameters that apply when you start the service
from here.

Start parameters:

.




(4) On the [Windows Update Properties] screen, click [Startup type] and then switch it to [Disabled].
If [Service Status] is [Run], switch it to [Stopped].

Windows Update Properties (Local Computer) x
General logOn Recovery Dependencies

Service name: wuauseny

Digplay name: Windows Update

Description: Enables the detection, download, and installation of 4
esciption updates for Windows and other programs. i this ”

Path to executable:

CAWINDOW S system 32 svchost exe & netsves

Startup type: IManuaI VI

Service status:  Stopped
Start Stop Pause Besume

‘You can specify the start parameters that apply when you star the service
fram here.

Start parameters: |

Cancel oply

(5) On the [Windows Update Properties] screen, with the [Startup type] selected as
[Disabled], click the [Apply] button and then the [OK] button.

Windows Update Properties (Local Computer) X

General |logOn Recovery Dependencies

Service name: Wuausen

Display name: Windows Update

Descrintion: Enables the detection, download, and installation of
escrption updates for Windows and other programs. If this o

Path to executable:

CAWINDOWS eystem 32 avchost exe + netsves

Startup type: EDisabled [ | iv

Service status:  Stopped
Start Stop Pause Besume

You can specify the start parameters that apply when you start the service
from here.

Start parameters: | |

Concal | [ 7o
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(6) Click on the search section at the bottom left of the window.

(7) Click in the Search screen and enter “gpedit.msc”

H je gpedit.msc|

(8) Right-click the displayed program and click “Run with Administrator Privileges.

O @&
Best match

gpedit.msc

— _
Searchs —©O Run as administrator

O gpe [l Open file location
[ Copy full path

Microsoft Common Console Document

Filters .~

(9) The [Local Group Policy Editor screen] opens.

'=f Local Group Policy Editor
File  Action

= [ E:E H

View Help

=] Local Computer Policy

v i Computer Configura
| Software Settings
~| Windows Setting
~| Administrative Te

-| Local Computer Policy

w4, User Configuration
| Software Settings
~| Windows Setting
| Administrative Te

Select an item to view its description,

Mame

i Computer Configuration
ﬁUwrCaniguration

< > \E:d:ended ;(\Standard/
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(10) In the [Local Group Policy Editor] screen, click [Computer Configuration] >

[Administrative Templates] in the menu tree on the left.

=/ Local Group Poli itor -
=/ Local Group Policy Edi O X
File Action View Help
e 2@ = BE T
=/ Local Computer Policy  Administrative Templates
v i Computer Configuration ) o o Setti
5| Software Settings Select an item to view its description, . ing
“| Windows Settings [ Control Panel
|| Administrative Templates | ] Network
4 User Lonfiguration [ Printers
|| Software Settings [ Server
] Windows Settings [ Start Menu and Taskk
| Administrative Templates [ System
[ Windows Coemponen
i Al Settings
<

Extended /(\Standard/.

(11) Click [Windows Components] in the [Local Group Policy Editor] screen.

=] Local Group Policy Editor
File  Action

e AR (REYE ? el 4

View Help

- O X

[ Local Computer Policy
~ (A Computer Configuration

[ Software Settings

] Windows Settings

~ | Administrative Templates
] Control Panel

Metwaork
Printers
Server
Start Menu and Taskbar

System

' ] IR R]E

Windows Compenents
15 All Settings
~ ¥, User Configuration

[ Software Settings

] Windows Settings

[ Administrative Templates

 Windows Components

Select an itern to view its description.

Setting

] ActiveX Installer Service

] Add features to Windows 10
[ "] App Package Deployment
] App Privacy

] App runtime

] Application Compatibility

[ 7] AutoPlay Policies

] Biometrics

[ BitLocker Drive Encryption
] Camera

] Cloud Content

] Connect

] Credential User Interface

[ ] Data Collection and Preview Builds
|| Delivery Optimization

[ Desktop Gadgets

[ Desktop Window Manager

Yl Navica and Nrivar Cannatihilibe

<

Extended )( Standard /




(12) Double-click [Windows Update] in the [Local Group Policy Editor] screen.

(13) Double-click [Configure Automatic Update] in the [Local Group Policy Editor] screen.

\=[ Local Group Policy Editor - O x
File  Action View Help
Lol AN] ol HETN 7 Nocl i

“| Windows Defender ~ * Windows Update
| Windows Error Rep

. . - ~
| Windows Game Re Configure Automatic Updates Setting

“| Windows Hello for 12| Allow updates te be downloaded automatically over metere..,

~] Windows Ink Work Edit policy setting 2 12| Always automatically restart at the scheduled time

~1 Windows Installer Requirements: |i=| Specify deadline before auto-restart for update installation
~| Windows Logen Q) Windows XP Professional Service \iz| Configure auto-restart reminder notifications for updates
| Windows Media Di Pack 1 or At least Windows 2000 |i=] Turn off auto-restart notifications for update installations
| Windows Media pl, || Service Pack3

| Windows Messeng Description: i tomatic Upda

| Windows Mobility Specifies whether this computer o TR TR T N E e T

~| Windows PowerSh will receive security updates and ] Automatic Updates detection frequency

“ Windows Reliability other important downloads

= Wind R tel through the Windows automatic
~ indows hemote updating service. |i=| Remove access to use all Windows Update features
SRTT P

“ Wind Und . . 1iz| Do not connect to any Windows Update Internet locations
% Mote: This policy does not apply || Allow non-administrators to receive update notifications
to Windows RT.

. =] Specify Engaged restart transition and notification schedule ...

12| Do not allow update deferral policies to cause scans against ...

o2 Al Setti
v i User?onfigur;:ii; This setting lets you specify |iz| Do not include drivers with Windows Updates
. Software Setti whether automatic updates are || Turn on Software Notifications
= 0- > Ihgs enabled on this computer. If the i=| Allow Automatic Updates immediate installation
_| Windows Settings service is enabled, you must select v ‘—‘ R . W
| Administrative Templates o || one ofthe_four optionsin the g o e >
< > |' Exended £ Standard /
31 setting(s)
(14) Click the [Disabled] button in the [Configure Automatic Update] screen.

A Configure Automatic Updates O X

EE] Cenfigure Automatic Updates Next Setting

® Mot Configured Comment:

() Enabled

ID Disabled
Supported on: [ ywindows XP Professional Service Pack 1 or At least Windows 2000 Service Pack 3
Options: Help:

Cenfigure automatic updating: ~ Specif.ies whether this computer will receivg security updatgs and | A
other important downloads through the Windows autematic
updating service,

The following settings are only required and Note: This policy does not apply to Windows RT.

applicable if 4 is selected,

. ) . This setting lets you specify whether automatic updates are
Install during automatic maintenance enabled on this computer. If the service is enabled, you must
. select one of the four options in the Group Pelicy Setting:

Scheduled install day:

2 = Motify before downloading and installing any updates.

Scheduled install time: When Wind.o.ws finds updates that apply to this computer,
users will be notified that updates are ready to be downloaded,

If you have selected “4 — Auto download and After go_ing to Windows Update, users can download and install

schedule the install” for your scheduled install day any available updates.

and specified a schedule, you also have the option . .

5P - i - P 3 = (Default setting) Download the updates automatically
to limit updating to a weekly, bi-weekly or monthly . .
- . and notify when they are ready to be installed
cocurrence, using the options below: v
< > Windows finds updates that apply to the computer and o

OK Cancel
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(15) Click the [OK] button in the [Configure Automatic Update] screen.

A Configure Automatic Updates

E‘ Configure Automatic Updates

Previous Setting Mext Setting

Windows XP Professional Service Pack 1 or At least Windows 2000 Service Pack 3

(O Not Configured Comment:
() Enabled
(®) Disabled
Supported on:
Cptions:

Help:

Configure automatic updating:

The following settings are cnly required and
applicable if 4 is selected,

Install during automatic maintenance

Scheduled install day:

Scheduled install time:

If you have selected “4 — Auto download and
schedule the install” for your scheduled install day
and specified a schedule, you also have the option
to limit updating to a weekly, bi-weekly or monthly
occurrence, using the options below:

Specifies whether this computer will receive security updates and
other important downloads through the Windows automatic
updating service,

Mote: This policy does not apply to Windows RT.
This setting lets you specify whether automatic updates are
enabled on this computer. If the service is enabled, you must
select one of the four options in the Group Policy Setting:
2 = MNotify before downloading and installing any updates.
When Windows finds updates that apply to this computer,
users will be notified that updates are ready to be downloaded.
After going to Windows Update, users can download and install

any available updates,

3 = (Default setting) Download the updates automatically
and notify when they are ready to be installed

Windows finds updates that apply to the computer and

£ >

Apply

OK I Cancel

(16) In the Settings screen, click the [Update & security] icon.

seringe

Windows Settings

| Find a setting .

=t

System Devices
Digplay, notifications, EBluetooth, printers, mouse
power
O—
o—
o—
o—
Apps Accounts

Uninstall, defaults, optional
features

Your accounts, email, sync,
. family

-

Privacy

ocation, camera

] ©

Phone Metwork & Internet
Link your Android, iPhone i-Fi, airplane mode, VPN

e

Personalization
Background, lock screen,
celors

@
=
AT
Time & Language
Speech, region, date

-
l
\7

'~
Ease of Access

Narrator, magnifier, high
contrast

|
R_/

Update & Security
Updats

Windows




(17) Open the [Windows Update] item list.

s g

5% UPDATE & SECURITY Find a setting

Windows Update

Windows Defender

Your device is up to date. Last checked: Today, 8:39

Backup
Recovery
Available updates will be downloaded and installed automatically.
Activation
Looking for info on the latest updates?
For developers Learn more

|:| Check online for updates from Microsoft Update.

Advanced options

(18) In the [Windows Update] items list, click [Advanced options].

& Seftings

¢33 UPDATE & SECURITY | Find a setting

Windows Update

Windows Defender

There were some problems installing updates, but we'll try again
later. If you keep seeing this and want to search the web or contact

Bagkip support for information, this may help: (0x80070422)
Recovery Iy

e Looking for info on the latest updates?

For developers Learn maore

D Check online for updates from Microsoft Update.

Advanced options




(19) Below the [Choose how updates are installed] section, if “Some settings are managed by
your organization” is displayed and grayed out, the settings for Windows 10 are complete.

Settings — m} X

€ Advanced options

*Some settings are managed by your organization

View configured update policies
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2-3-3. HGM software installation
Installing the HGM.

Note: We recommend always using the latest version of the HGM software. It is supplied in
HGC CD-ROM.

(1) Make sure Windows has been installed.

(2) Start PC. Be sure to Log On your PC with Administrator Account.

(3) Insert the CD-ROM that is supplied with HGC into the CD-ROM drive.
(4) Double-click the [HGMx.xx_setup] folder.

(5) Double-click the [setup.exe] file.

(6) If the User Account Control dialog box appears, click [Yes] button.

@ User Account Cantral \E\

@] Do you want to allow the following program to make

changes to this computer?

% Program name:  Setup Bootstrap for Visual Basic Setup
£=F

Toolkit
Verified publisher: Azbil Corporation
File origin: CD/DVD drive
(v) Show details Yes | No

Change when these notifications appear

Fig. 2-1 UAC dialog box
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(7) HGM installer will appear, click [OK] button.

-

&) HGM for HRAZ Verf.00 Setup ==

@ Wizlzome to the HGM for HFA2 Werf00 installation program.
g

Setup cannot ingtall system files or update shared files if they are in
uze. Before proceeding, we recommend that vou close any applications
wau may be running.

Exit Setup

Fig. 2-2 Setup message

(8) The following screen will appear, click PC figure button.

&) HGM for HFAZ Wers.00 Setup =<

Begin the ingtallation by clickineg the button below.

Click, thiz button to install HGM for HFA2 Werf.00 software to the
zpecified destination directory.

Directory:
C¥Program Files¥HGME Change Directary

Exit Setup

Fig. 2-3 HGM installation location
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(9) The following screen will appear, click [Continue] button.

[ a

&) HGM for HFAZ Yer6,00 - Choase Pragram Graup @

Setup will add items to the eroup ghown in the Program Group
box. You can enter a new group name or select one from the
Exigting Groups list.

Proeram Group:

Exizting Groups:

Accessories
Adminiztrative Tools
HizM

Maintenance

Startup

Ciontinue | Cancel

Fig. 2-4 Group name

If a version conflict message appears, select [Yes].

(10) Installation is complete once the message below appears on your screen. Click [OK]
button.

r o]

HGM for HFA2 Wer6.00 Setup =

HGk for HEAZ Werh 00 Setupowas completed successfully,

Fig. 2-5 Complete installation
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2-3-4. .NET framework 4.0 installation

Do the installation if the OS is Windows 7
Microsoft .NET framework 4.0 or later is required to run HGM. If Microsoft NET framework
4.0 or later is not installed on the PC, install it using the following proce- dure.

(1) Make sure Windows has been installed.

(2) Start PC. Be sure to Log On your PC with Administrator Account.

(3) Insert the CD-ROM that is supplied with HGC into the CD-ROM drive.
(4) Double-click the [dotNet Framework 4.0] folder.

(5) Double-click the [dotNetFx40_Full_x86_x64.exe] file.

(6) If the User Account Control dialog box appears, click [Yes] button.

@ User Account Control \E\

Do you want to allow the following program to make

changes to this computer?

% Program name:  dotMetFed0_Full_x86_x04 . exe
Verified publisher: Microsoft Corporation
File arigin: CD/DVD drive

(v) Show details o ]| o

Change when these notifications appear

Fig. 2-6 UAC dialog box
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(7) Setup program will start.

.NET Framework 4 Setup
Please accept the license terms to continue,

MICROSOFT SOFTWARE

[¥]1 have read and accept the license terms.!

Download size estmate: 0MB
Download time estimates: Dial-Up: 0 minutes

Broadband: 0 minutes

Fig. 2-7 .NET framework 4.0 installation progress
Check the license acceptance check box and click the [Install] button.

(8) Installation will start. It may take a few minutes until completion.

Installation Progress
Please wait while the .NET Framework is being installed.

File security verification:

Al files were verified successfully.

Installation progress:

Installing .MET Framework 4 Client Profile

Fig. 2-8 .NET framework 4.0 installation progress
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(9) Installation is complete once the message below appears on your screen. Click [Finish]
button.

Installation Is Complete

N .NET Framework 4 has been installed.

Microsoft®

NET

Check for more recent versions on ¥

Fig. 2-9 Complete installation

2-3-5, Microsoft Visual C++ runtime installation

The runtime component for Microsoft Visual C++ 2010 is required for HGM execution. If it is
not installed on the PC, install it using the following procedure.

(1) Make sure Windows has been installed.

(2) Start PC. Be sure to Log On your PC with Administrator Account.

(3) Insert the CD-ROM that is supplied with HGC into the CD-ROM drive.

(4) Double-click the [vc_runtime2010] folder.

(5) Double-click the [vcredist_x86.exe] file.

(6) If the User Account Control dialog box appears, click [Yes] button.
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r )

'@ User Account Cantral @

%) Do you want to allow the following program to make

changes to this computer?

Program name:  veredist x86.exe
B Verified publisher: Microsoft Corporation

File origin: CD/DVD drive

(v) Show details Yes ]L o

Change when these notifications appear

Fig. 2-10 UAC dialog box

(7) Setup program will start.

Welcome to Microsoft Visual C++ 2010 x86 Redistributable Setup
Flease, accept the license terms to continue.

MICROSOFT SOFTWARE LICENSE TERMS

MICROSOFT VISUAL C++ 2010 RUNTIME LIBRARIES

[¥]1 have read and accept the license terms.

[]¥es, send information about my setup experiences to Microsoft Corporation.

For more information, read the Data Collection Policy.

[ Install J ’ Cancel ]

Fig.2-11 VC++2010 runtime license agreement

Check the license acceptance check box and click the [Install] button.
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(8) Installation will start. Please wait a moment.

Installation Progress
Please, wait while the Microsoft Visual C++ 2010 x86 Redistributable is being
installed.

File security verification:

All files were verified successfully,

Inztallation progress:

Installing Micresoft Visual C++ 2010 Redistributable

Fig. 2-12 VC++2010 runtime installation progress

(9) Installation is complete once the message below appears on your screen. Click [Finish]
button.

Installation Is Complete

Mkmw Microsoft Visual C++ 2010 %86 Redistributable has been
4 T~ | installed.
Visual Studio

cent versions of this package on
website,

Fig. 2-13 Complete installation
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2-3-6. Setting the folder access rights

When executing HGM on a Windows 7 or later PC, full access rights for the following
program folders are required.

32bit type operation system: C:\Program Files (x86)\HGM
64bit type operation system: C:\Program Files\HGM

Note: Executing the program without this setting will cause a virtual folder problem caused by
Windows User Account Control (UAC). Refer to troubleshooting “5-1. Connection with
PC”

Set the access rights by taking the following steps.

(1) Start PC. Be sure to Log On your PC with Administrator Account.
(2) Use Windows Explorer, select [HGM] folder, right click and select [Properties].

» Computer » OS(C)) » Program Files » v | 4 Wl search Program Fites P2
Organize v+ [5/Open  Includeinlibrary »  Sharewith = New folder =~ 0 @
X Favorites 4 Name Date modified Type Size 2
W Desktop combcom File folder
& Downloads Common Files File folder
] Recent Places Commstaff File folder
DIFX File folder
4 Libraries. DVD Maker File folder
[4 Documents 3 HDS File folder
o Music HGM File folder 3
Open =
=] Pictures HMY 1 Filefolder
Open in new window
B videos Internet Explorer A File folder
MACTek VIATOR Utilj ~ Share with File folder
1% Computer MSBuild Restore previous versions File folder
& os(c) Mational Instruments|  Include in library File folder
DELL Reference Assemblies File folder
Send to
drivers Uninstall Information File folder
HCF Windows Defender Cut A Filefolder
186 ‘Windows Journal Copy A File folder
Intel Windows Mail e e 1 Filefolder
ooy L Windows Media Ployt ) qjere 1 Filefolder 2
HGM  Date modified: 9/13/2013 5:11 PM & Rename
File folder
Properties

Fig. 2-14 HGM folder
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(3) HGM Properties, select [Security] tab and click [Edit] button.

- ™
| HGM Properties u

| General | Sharing | Securty | Previous Versions Custumizel

Object name:  C:“Program Files*HGM

(Group or user Names:

S ACREATOR OWNER

52 5YSTEM [
52 Administrators (Azbil-PC\Administrators)
H2 | loare (A+hil_Bry] loams)

€ [ i |

To change pemissions, click Edi. @ Edit_..

Pemissions for CREATOR
I COWHNER Allow Dery

| Full contral o
Modify

N Read & execute
List folder conterts
Read

Write 5

For special pemissions or advanced settings,
| click Advanced. =

Leam about access control and pemissions

|| | ok ]| Canca || 2opy |||

Fig. 2-15 HGM folder properties

m
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(4) Permissions for HGM, select [Users] in Group or user names.

r — ™
| . Permissions for HGM u

Securty

Object name:  C:%Program Files*HGM

(GFroup or USer Names:

52 CREATOR OWNER

52 5YSTEM

I SR Administrators (Azbil-PC\Administrators)

4 Users (Azbil-PChUsers)

2 Trustedinstaller

[ Add ] [ Bemove ]

Pemissions for Users Allow Dery
Full contral [ <[
| Modify [ [ |8
Fead & execute B |3

i List folder contents =
Read B |-

Leam about access control and permissions

[ ok ][ Canesd || sopy

Fig. 2-16 Permissions for HGM folder
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(5) Permissions for HGM, check Allow Full control in Permissions for Users, then click
[Apply] button and click [OK] button.

r = ™
| . Permissions for HGM M
Securty

Object name:  C:“Program Files*HGM

(Group or user Names:

5% CREATOR OWNER

52 5YSTEM

i 52 Administrators (Azbil-PC\Administrators)
SR Users (Azhil-PC\Users)
ELTn.lstedlnstaller

[ Add ] [ Bemove ]

Pemizsions for Users Dery
Full cortrol [/
| Modify | |
Read & execute | |W
] List folder contents m
Read O -

Leam about access control and permissions
[ ok J[ camcel |[ aopy |

Fig. 2-17 Permissions for HGM folder
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(6) HGM Properties, click [OK] button.

F N
| HGM Properties M

| General | Sharing | Security | Previous Versions Custnmize|

Object name:  C:“Program Files HGM

(Group or user names:
82 SYSTEM E
82 Administrators (Azbil-PC\Administrators) B

- 4 Lsers (Azbil-PC\Lsers) i

=
12 Thictadlnetallar

i | m | »
To change pemissions, click Edit.
Pemissions for Users Allow Dery
I Full control .y =
Modify \f
Read & execute =
List folder contents
Read B
1 Write v v

For special pemissions or advanced settings,
] click Advanced. e

Leam about access control and pemissions

l oK 1[ Cancel ] Aoy

Fig. 2-18 HGM folder properties

Note: If the HGM folder has already been created under C:\Users\User_name\AppData\Local\
VirtualStore, the HGM software may not work properly. Move the data in the HGM
folder to other place, or delete the HGM folder.

2-4. Fieldbus installation

2-4-1. Fieldbus requirements

Fieldbus components and characteristics

Cable

Various types cables are usable for fieldbus.
Type A is the preferred fieldbus cable.
Azbil Corporation recommends type A as the fieldbus cable to use.
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The table below describes the type of cable and its maximum length, which is specified in the
IEC 1158-2/ISA S50.02 Physical Layer Standard.

Table 2-1. Fieldbus cable description

Type Cable description Size Maximum length

A Shielded, twisted pair #18 AWG (0.8 mm?) 1900m (6232 ft.)

Structure: twisted pair cable with overall shield
Detailed specifications of the Type A cable at 25 °C are as follows;
a) Characteristic impedance: Z0 at 31.25 kHz = 100 ohm +/- 20%
b) Maximum attenuation at 39 kHz = 3.0 db/m
¢) Maximum capacitive unbalance to shield = 2 nF/km
d) Maximum DC resistance (per conductor) = 22 ohm/km
e) Maximum propagation delay change 7.8 kHz to 39 kHz = 1.7 us/km
f) Conductor cross-sectional area (wire size) = 0.8 mm?® (#18 AWG)
g) Minimum shield coverage shall be 90%

Support
Conductor

Insulator
Taping
Shield foil
Shield wire
Shield net

Jacket

Fig. 2-19 Example of Type A fieldbus cable structure

Terminators

A terminator is an impedance matching module used near or at the end of a transmission line.
Terminators prevent distortion and signal loss.

A terminator shall be located at both ends of a trunk cable, connected from one signal
conductor to the other.

A trunk is the longest cable path between any two devices on the fieldbus network. ONLY
TWO terminators are required per fieldbus segment.

No connection shall be made between the terminator and cable shield.
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The terminator impedance value shall be 100 ohm +/- 2% over a frequency range of 7.8 kHz to
39 kHz.

The model HGC303 and model HDM303 have a terminator at the fieldbus connection port
therefore an additional terminator is not required.

Terminal blocks

The terminal blocks can be the same as those used for 4-20mA.

Connectors
D-sub 9P connector is as specified for standard fieldbus connectors in the IEC/ISA Standard.
Contact No. Signal
6 Data +
7 Data -
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2-4-2. Fieldbus wiring

Signal wire

A Fieldbus signal is transmitted via 2-wire isolated signal lines.

Please keep in mind that the Fieldbus signal has polarity, positive (+) and negative (-). All of
the (+) terminals must be connected to each other and similarly, all of the (-) terminals must
be connected each other.

An important aspect of fieldbus is that neither of the signal wires are grounded.

Shielding

The preferred type of cable for fieldbus is a shielded cable.

Assemble a lugged shield wire connected to the metallized shield of each cable. Connect all
shield wires together to the terminal block.

In addition, connect the overall shield to the ground at one point in instruments room to
protect against field noise.

Do not ground the shield at multiple points.

Termination

A terminator shall be connected at both ends of the signal wire pair, at the field device end and
the host device end.

Connect the terminator between signal (+) and (-).

ONLY TWO terminators are needed per fieldbus segment.

Never connect a terminator between the signal (+ or -) and cable shield.

Heat shrink sleeve

Twisted pair wire

Overall shield

Shield wire

Wire terminal

Fig. 2-20 Example of cable finish
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2-5. Model HGC303 installation

2-5-1. Installation site

Conditions for selecting a location for installation.
- A sheltered location conforming to class C as defined by IEC654-1.
This is so to protect the model HGC303 from direct sunlight, wind, and rain.
Select a site that allows for the installation of a housing structure or protective panels.

- Alocation which is free from sudden changes in temperature or humidity and which has an
ambient temperature within the range of -10 to 50° C and a relative humidity range of 95%

maximum.

- Alocation not subject to electromagnetic induction, as such as that generated by large-scale
transformers and high-frequency furnaces.

- Alocation not subject to severe vibration.

- Alocation with minimal exposure to corrosive gases or dust and with good air circulation.
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2-5-2. Model HGC303 dimensions

The dimensions of the model HGC303 are given below.
[Unit: mm (inch)]

@77 (3.0) ‘ @115 (4.5)
°
@
@ B
—_
©
~| 2
3| I
% N
00 © O |
— D ]
100 (3.9)

Fig. 2-21 Model HGC303 dimension

A workspace should be selected taking into consideration facilitation of wiring, piping, and

maintenance.

Table 2-2. Conduit type

Model No. Gas connection Conduit entry

HGC303-1_ 1/4 NPT female 1/2 NPT female
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2-5-3. Model HGC303 installation example

Install the model HGC303 as shown in following diagrams.
The weight of the model HGC303 with mounting bracket is 5 kg / 11 Ibs.

Hexagon head bolt

Mounting bracket

HGC000008000D.

Fig. 2-22 Example of model HGC303 installation with mounting bracket

Mounting position: Mount the model HGC303 horizontally.
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2-5-4, Model HGC303 piping

Refer to this section before designing and installing the gas inlet, gas outlet and vent lines.
The mark [N] on the manifold refers to 1/4 NPT connection.

Front view Right side view

Fig. 2-23 Piping location

Table 2-3. Piping description

Model
Part HGC303 Description
marking
Carrier gas inlet Carr Inlet for introducing the cartier gas into the
column of the analyzer unit.

Valve operating gas AIR Inlet for introducing the valve operating gas into
inlet the analyzer unit.
Valve operating gas Outlet valve operating gas.

VENT .
outlet Do not remove this vent plug. *
Process gas inlet INLET Inlet for introducing the process gas.
Process gas outlet OUTLET | Outlet for process gas.
Measured gas outlet TCD-VENT Outlet for mixture of measured gas and carrier gas

after analysis.

Note *: Remove the vent plug then connect the fitting and pipe when IP65 is required.
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/A WARNING

Purge the carrier gas line before performing any piping, and then verify that there is no dust

remaining in the piping.
Release the gas from the vent line to the air through the header.

There is a possibility that back-pressure from vent line has a lot of influence.

Prepare the carrier gas and valve operating gas as specified in the table below.

Table 2-4. Gas specifications

Gas type Purity Secondary supply pressure
Carrier oas Helium 99.99% or 400 + 50 kPa
& higher (58 £ 7 psi)
Valve operating | Helium, Air, 99.99% or 400 + 50 kPa
gas Nitrogen higher (58 £ 7 psi)
50 - 490 kPa (7 - 71 psi)
Process gas Natural gas - at flow meter inlet
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2-5-5. Model HGC303 wiring

Remove the terminal cover and wiring while referring to the figure and table below.

Fig. 2-24 Wiring location
Either internal grounding (earthing) terminal (A) or external grounding (earthing) terminal
(B) can be used.

At least one grounding (earthing) terminal connection is recommended.

Table 2-5. Wiring description

Terminal No. Description
1 Power supply (-)
2 Power supply (+)
3 No connection
4 FB terminal (-)

5 FB terminal (+)
6 No connection
7 Terminator (-)
8 Terminator (+)
A Internal GND
B External GND

Note: Azbil Corporation recommends cable of conductor cross-sectional area 2 (mm®) or
equivalent for power supply connection and GND connection.
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/A WARNING

Only a 24V DC supply may be used to operate the model HGC303.

/A CAUTION

Confirm that the supply voltage is within 24VDC+/-15% (20.4~27.4V) at the HGC terminal.

/A CAUTION

HGC requires the current of 4A minimum on 24VDC as the power supply.

/A CAUTION

Use a power supply which has overcurrent protection capability for this product.
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Chapter 3. Operation

AWarning

® Do not leave the HGC303 inside the sampling equipment with the connection to the gas outlet open. There
is a danger of fire or device failure.

0 Inspect all connections for leaks. If there is a leak, this device will not satisty the standards for an explo-
sion-proof structure, possibly resulting in an explosion.

A Caution

0 Calibrate the device only after confirming that both the carrier gas pressure and the oven temperature are
stable.

® Do not calibrate the device if an appropriate calibration gas is not being supplied.

3-1. Starting up the model HGC303

3-1-1. Secondary pressure and flow set

Adjust the pressure of the following gas types as specified by the corresponding pressure on
the right.

Table 3-1. Gas specifications

Gas type Secondary supply gas pressure and flow rate

Carrier gas 400 + 50 kPa (58 + 7 psi)

Valve operating gas | 400 + 50 kPa (58 + 7 psi)

Process gas 50 + 20 ml/min.

AWarning

o Inspect all connections for leaks. If there is a leak, this device will not satisfy the stan-
dards for an explosion-proof structure, possibly resulting in an explosion.

3-1-2. Piping leak check

Before starting up the model HGC303, conduct a leak test to verify there is no leakage of gas
from the piping connection.

A leak test using soap bubbles will be sufficient.

If a leak found:

(1) Tighten the fittings.

(2) Replace the fittings.
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3-1-3. Power on

Supply the power to operate the model HGC303 system according to the following action.

Table 3-2. The procedure to start up the model HGC303 system

Step

Action

1

Supply the valve operating gas

2

Supply the carrier gas pressure

Supply the power to the model HGC303

Supply the power to the model HDM303

Wait until the model HGC303 system becomes stable.

Supply the process/standard gas*+

Note: After turning on the power, allow 2 hours for the device to warm up.

The carrier gas pressure SP and oven temperature SP have already been factory set in the

model HGC303, therefore, the user doesn’'t have to worry about setting this data.

Carrier gas pressure SP: less than 300 kPa (43.5 psi)
(SP differs with each model HGC303)

Oven temperature SP: 58°C (136.4°F)

Analyzing cycle: 300 sec.

Note: When the power is supplied to the model HGC303, a model HGC303 status error will
appear on HGM monitoring system (oven temperature error message etc.

This is because of a self-diagnostic system error, not a model HGC303 system error.

The model HGC303 status will automatically return to normal once the oven
temperature reaches 58°C (136.4°F).

Note *:

Note +:

Recommend supplying the standard gas if it is the first time set-up after delivery or
a long-period storage.

If the output value from HGC seems strange after several cycles supplying the
process gas, try to do followings:

Check the process/standard gas supplies properly and the vent line is not blocked. If
there are problems, rectify them and check the output value again.

Run the HGM program, and make it “on-line”, then start “User’s mode”

Check whether the peaks are small or normal, the peak shapes are strange or not by
chromatogram.

If the phenomena in section above are observed, stop the process gas and quite the
HGM program.

Connect blind plugs or shut the vent lines, then connect Helium gas cylinder at the
‘INLET’ port of HGC.

Charge Helium gas at 400kPa (58psi) to INLET” then leave it for about one hour.
Return the connection normal and supply process/standard gas for checking again.
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3-1-4. Model HGC303 leak check

After turning the model HGC303 on, conduct a leak test to verify that there is no leakage of
gas from the model HGC303.
The following procedures are for a simple leak test for the carrier gas line. Carry out the leak

test for the valve operating gas line in the same way.

TR,

i

/‘\.._\_,_/
AN

/ *,

A

\

/‘““\
o

I v—m-:.rzm
—0¢__ 30 o@

_
HGC000011000D

Fig. 3-1 Leak check

Table 3-3. Model HGC303 leak test procedure

Step

Action

1

Check that the valve operating gas is being supplied.

2

Check the carrier gas has a secondary pressure (A) of 400 + 50 kPa (58 + 7 psi).

Verify that the carrier gas line valve off and observe the rate of fall in the
indicated primary pressure (B).

Leak evaluation procedure.

After introducing the carrier gas into the model HGC303, a normal condition is
confirmed by a rate of fall of less than 1500 kPa (217 psi) per every 5 minutes.If
more than 1500 kPa (217 psi) is observed, immediately contact an Azbil
Corporation products service office or the nearest distributor.

If the carrier gas is being used for valve operating gas at the same time, the
carrier gas consumption will be doubled. (less than 3000 kPa (435 psi) per 5
minutes)

/A CAUTION

Verify that there is no leak from all connections.
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3-2. Stopping the model HGC303

To stop model HGC303 operation, follow the procedures listed below.

Table 3-4. Stopping model HGC303 operation

Step Action

1 Shut off the process gas line.

2 Turn off the model HDM303 power.

3 Turn off the model HGC303 power.

4 Shut off the carrier gas line.

5 Shut off the valve operating gas line.

Refer to “ Storing the model HGC303” on page 2-3 when removing the model
HGC303 from the field.

/AN CAUTION

Do not leave the model HGC303 in the sampling system without plugs or seals at the connections
to vent.
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3-3. HGM operation

Introduction

The functions of the HGM are described in this chapter.

The HGM is a calibration, configuration and maintenance tool for the model HGC303.
Analysis statuses, process variables and a chromatogram are displayed on its screen, and
information is stored in a database to facilitate routine management and tuning.

Note 1:  There is a possibility that this software will not function properly if another
application software is used at the same time.

Note 2:  Please use a period 7 as a decimal symbol.
There is a possibility that analysis data will not save properly if a comma % is used.

Select Start >> Settings >> Control Panel >> Regional Settings and then click on
Number Tag

«»

Set decimal symbol to period .

Functions

(1) Monitoring heat value, chromatogram and carrier gas pressure / oven temperature control
(2) Data save (load)

(3) User report

(4) Calibration

(5) Self-diagnostics

(6) Hold model HGC303 outputs to host control system

3-5



3-3-1. HGM connection with model HFA100 and HDM303

HGM connection is possible at any location along the FB line. Connect the HGM as shown in

the picture below.

\ ‘H \HGM‘ 24\VDC
HDM 4AMIN)
8 il
HF A
24VDC —
Fieldbus
LineZ
Fieldbus Line1
Fieldbus Line3 \
)| ()] (&) [($3)] ()] |(82
)| ()] ()] ()] [(29)] (2

Fig. 3-2 Model HGC303-HGM connection example (combination of model HGC303,
model HDM303 and model HFA100)

Refer to the model HDM303 user’s manual regarding the details of each part of the model
HDM303.
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3-3-2. Starting up the HGM with model HFA100

The procedure to start the HGM up are given below.

(1) Make sure that both the model HGC303 and the model HDM303 are running normally.
(2) Prepare a personal computer, which has the HGM installed.
(3) Verify that font size is [Small font] and the display resolution 1024 A ~ 768 pixels.
(4) Connect the model HFA100 along the FB line. (Refer to Fig. 3-2.)
(5) Connect the USB cable to the USB port of your PC.
(6) Make sure that the model HFA100 installation is correct.
(7) Check that you have implemented section "2-3-6. Setting the folder access rights
(8) Run the HGM port set program [ComSetHGM.exe].
All program> HGM> HGM Port Setting

"

o XP5 Viewer
| Accessories
; Dell
, Field Communicator Easy Upgrade Utilid
J Field Communicator FF Toolkit Documents
, Fieldbus Foundation

| Games Pictures

, HDs 3 _
. HGM Music
1 hfadrv2

@ HGCUser's manual
E3. HGM Port Setting

Computer
=1 - Control Panel
= HGM Versionb.00

| HMV

| Intel

| Maintenance

Devices and Printers

Default Programs
; Mational Instruments

, QAW - Help and Support
J Startup
J TortoiseSVN

Back
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(8) Port setting combo box will appear, click [¥], and select COM port for use, and click
[OK] button.

COM3 [HEATOD Fieldbus Adapter [CO rnﬁ].]-,-:.

HFA Port Setting

Fig. 3-3 HFA Port setting

These settings will be stored in the settings file in the program folder.
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(9) Run the driver program [hfadrv2.exe]
All program> HGM> hfadrv2

< XP5 Viewer

J Accessories
Dell

. Field Communicator Easy Upgrade Utild

Field Communicator FF Toolkit Documents

Fieldbus Foundation
i Games Pictures
HDS
HGM
] hfadn2
E HGCUser's manual
B3 HGM Port Setting
=4 HGM Version5.00
HMV
Intel

Maintenance

Music
Computer

Control Panel
Devices and Printers

Default Programs
Mational Instruments

, QAW Help and Support
Startup
TortoiseSVN

Back

Fig. 3-4 hfadrv2 comand window

Note: When the driver program doesn’t operate properly, please Refer to troubleshooting “5-1.
Connection with PC”
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(11) Run the HGM program [hgmXXX.exe].

All program> HGM> HGM VersionX.XX

<8 XPS Viewer

| Accessories
J Dell

, Field Communicator Easy Upgrade Utilid

, Field Communicator FF Toolkit
, Fieldbus Foundation
, Games
; HDS
; HGM

] hfadn2

'EL'] HGCUser's manual

B3 HGM Port Setting

T3 HGM Version6.00

L HMY

| Intel

, Maintenance

, Maticnal Instruments
; QAW

J Startup

, TortoiseSVM

Back

Search -‘_,"'fjj"'.""'j and files

HGM Program will start.

HGM

Version 6.00

Copyright 2001-2016 Azbil Corp.

azbil

Documents

Pictures

Music

Computer

Control Panel
Devices and Printers
Default Programs

Help and Support

| Shut down e

Offline

|
Setup HGM |
|

User's Mode

Configuration Mode l

Show DDE Interface>>

Quit

Fig.3-5 start HGM
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HGM operation flow chart

Here is a flow chart showing how to get the HGM online and it also gives an overview of the
HGM’s functions.

. 1====-
Onll:ne [ _:: Main menu
Start
[hfadrv2.exe] Ps\élgtl:]tti%f
l Ref. condition setting
Start
for heat val .
[hgmXXX.exe] [ oreTvaeE |
l Total raw
error limit
Main menu C6+
B R R T T configuration
1 : Low cut off
, Setup HGM ' setting
' Configuration |_; o, DEV RE |
1 t—» mode . ) /o‘DEV BF
1 Quit ' limit setting
1 / — ——
1| [hgmXXX.exe] User’s mode : Heat value &
[ l ----------------------- - Total raw conc.
Quit L =
[hfadrv2.exel Monitoring hromatogram
l Carr. press. &
End Oven temp.
Data save
Manual
Calibration |_calibration |
Auto
calibration
Report
Field work

Below is a flowchart showing HGM functions that are available offline.

Offline
Start
[hgmXXX.exe]
ik R D eeen,
v | Main menu L SRR Main menu
1
' '
! 1
! 1
! 1
! 1
! 1
! 1
' Quit User'smode |}
: [hgmXXX.exe] : Moat valie &
fommes i e Total raw conc.
Monitoring
(Offline) Chromatogram
Fnd Carr. press. &
Oven temp.
Data load
Print out

Report
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3-3-3. HGM Main menu

The contents of the main menu are described in this section.
The screen shown below is displayed once the HGM is started up.

(OFFLINE) (ONLINE)
| Offline | HGC
Setup HGM Setup HGM
User's Mode User's Mode
Configuration Mode ‘ Configuration Mode ‘

Show DDE Interface>> |

Quit \

Fig. 3-6 Main menu

The HGM main menu is divided into six functions

Table 3-5. Main menu description

Display Description
Offline (Online) Displays the Online/Offline status.
Set up HGM Select Online/Offline mode, Data saving interval.

Monitoring heat value trend graph and chromatogram. You can

User's Mode o . .
also perform calibrations using this mode.

The model HGC303 can be configured from here can be done

Configuration mode
here.

Quit Exit from the HGM application.
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3-3-4, Setup HGM

Before the HGM can communicate with the model HGC303, an initial setup must be
performed as follows.

= Setup HGM Version 4.83 T Setup HGM Version 4 83

Analyzer Status HGC = Analyzer Status
Maintenance Mode Product key |44250905 - Maintenance Mode Product key 44260805 -

Hesatvalue, Total(Raw) Heatvalue TotaliRaw) [
Cven tempersture and Carrier gas pressure Crven temperature and Carrier gas pressure

Data Saving interval Smin/ &sec = Data Saving interval
[~ Auta Saving Auto Saving Interval = zidli Auto Saving Interval
Calculation Mode 150 - Calculation Mode

Change password == Extended setup == Extended setup ==

Change password

{* Calibration Old password |
" Corfigration Mode Mewy password m
" Maintenance Mode Confitn new passward L

" Fieldwiork
" Calibration data change

a. Initial screen b. After clicking the [Change password] button.

5 Setup HGM Version 4.83

Analyzer Status | Normalization Method
+ Standard normalization (Default) ‘

MNormalized Py mol% = Py 100/ PV16
Maintenance Mode Product key |44259395 | " Methane normalization
MNormalized PY3(CH4)=100- sum(P+1 to 8 P¥10,11)

" Helium (variable) normalization
Heatwalue Total(Raw) §

Cven temperature and Carrer gas pressure Mormalized Py mal% = Py x 1001 (PV1 et HE)
- Heimal %)= CH4{mol%;=
Data Saving interval | = {rnal%) ol 0
He= [002740 xCH4+[245430 [pan  ==CH4<
= Autn Savine Auto Saving Interval | = He= [n0035s xCH4+[03se00  [s80  ==CH4S
. He= ==CH4
Calculation Mode | | | Jag6

T Helium {constant} normalization
Mormalized PY mol% = P x 100/ (PV1E + He)

—| He (constant) [0 00000 mal%,

Change password

% Calibration Old password
" Configration Mode Mew password Cancel
& Bl Confirm new password | oK

" Fieldwork
" Calibration data change

c. Normalization method setting

Fig. 3-7 Set up HGM display
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Table 3-6. Set up HGM description

Display Description

Analyzer Status shows whether the HGM is online or not. The

Analyzer Status HGM is online if [HGC] is shown.

Refresh The latest update information for communication is displayed.

Maintenance mode

product key Authorized service personnel use only.

HVI, CV1 and SV1 files are stored onto your PC according to the

Data Saving Interval L
set data saving interval.

The HGM automatically saves files according to the set auto

Auto Savin, o
& saving interval

The HGM can calculate heat values using either [ISO] or [GPA]

calculation method.

Calculation mode ) ) o
Note: When calculation method is changed, normalization

method will return to the default value.

The HGM displays the value of after normalization, by following
the method which has set. See section “3-3-8. Configuration
mode” to set HGM to HGC.

Normalization
method

Follow the procedures given below in order for the HGM to communicate with the model
HGC303.
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Table 3-7. Set up online mode
Step Action

[Analyzer Status]

1 Select [HGC] in Analyzer Status
If [HGC] cannot be selected from the pull-down menu, click the [Refresh]
button. The HGM searches for the model HGC303 again along the Fieldbus line.
[Data saving interval]
Select “data saving interval” from pull-down menu;
5 min. / 5 sec. [Default]
10 min. / 10 sec.
15 min. / 15 sec.

) 30 min. / 30 sec.
60 min. / 60 sec.
5 min.: Heat value and Total (Raw) data (text file extension:.hvl)
5 sec.: Oven temperature and Carrier gas pressure data (text file extension:.sv1)
Refer to “ Data save” on page 3-16 and “ Editing data” on page 3-17 for details on
how to save and edit the data.
[Auto saving interval]
Check the box to select an interval as required.

3 Selection: Min. 1 day, Max 10 day
Refer to “ Automatic file saving” on page 3-18 for details on the auto saving
mechanism.
[Calculation Mode]

4 Select [ISO] or [GPA] from Calculation Mode.
ISO [Default]
[Password]
Some screens require a password to access them.
However, if you want to change a password, click the [Change password>>]
button. The password-setting screen appears on the setup HGM display (See “Fig.
3-7 Set up HGM display” on page 3-13). Click the [specified] button, and then
enter the “Old password”, which has been stored in the HGM and then enter a
“New password”.
The new password becomes active once you click the [OK] button in the

5 password-setting screen.
Default passwords are as follows (Maximum letters: 16):
Calibration : passwordl
Configuration mode : password2
Maintenance mode : password3
Field work : password4
Calibration data change* password5
Note: *This refers to the [Advanced>>] button in “Fig. 3-18 Calibration setting panel” on

page 3-47.

6 If necessary, click the [Extended setup] button, and select normalization method.
Default is “Standard normalization”.

7 Click the [OK] button to return to the main menu.

8 Click on [User’s mode] in the main menu.
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Table 3-8. Analyzer status and available functions

Analyzer Status Print Save Load Report Calibration
Online OK OK NA OK OK
Offline OK NA OK OK NA

NA: not available

Note: For details on [GPA mode] selected in Calculation mode, refer to “3-5. GPA mode” on
page 3-53.

Data save

The last 4000 items of data are automatically stored in the RAM of your PC at each data saving
interval.

You can also save data by using the save function (See Table 3-12 or Table 3-14).

The data are saved as text files (.hvl or.cvl or.svl) in C:\program files\hgm\data (default)
folder.

Table 3-9. Save data description

Text file

Save

Data saving interval

extension | button (Default) Content
hvl Table 3-12 |5 minutes for HGM version less than 4.70
No.3 (1day =288 data) Date and time,

ICV(Ideal)(MJ/m?), ICV (Real)(MJ/m?),
SCV(Ideal)(MJ/m?), SCV(Real)(MJ/m’),

Total raw(mol%)

4000/288=13.8 days

for HGM version 4.70 or later

Date and time,

ICV(Ideal)(MJ/m?), ICV (Real)(MJ/m?),
SCV(Ideal)(MJ/m?), SCV(Real)(MJ/m?),
Total raw(mol%),

ICV(Ideal)(kJ/m?), ICV (Real)(k]/m?),
SCV(Ideal)(kJ/m?), SCV(Real)(k]/m’),
ICV(Ideal)(kWh/m?), ICV(Real)(kWh/m®),
SCV(Ideal)(kWh/m?), SCV(Real)(kWh/m?)

For HGM version 6.10 or later, abbreviations
have changed from “SCV” to “GCV,” and from
“ICV” to “NCV.”

Date and time, PV1-PV20

.cvl Table 3-12

No.3 (PV1-11; Raw data)
.svl Table 3-14 |5 seconds Date and time, PV17, PV18
No.3 (1 hour =720 data)

4000/720=>5.5 hours

Text files (.hvl and. cvl) are saved at the same time with the save function, which is described
in Table 3-12 No.3.
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Editing data

If you want to edit saved data, open a saved file using to following procedure. You can edit data

using software such as Microsoft Excel .

1 Start Microsoft Excel™

2 Select [Open]

3 Select the directory where the saved file is stored.
(Default directory C:\program files\hgm\data)
Select [All files] in “Files of type”

5 Select a saved file, then click [open].

Follow the messages that come up on screen. (Click [Comma] at “delimiters”.)

amplepvl

ICV real =
B S % @

Ka008 I =$ l |
B

/

Ag | & | b [ E [wF | A
2001 /4/4 851 36.8136 3651467 4065963 4080804 959565532
2001 /4/4 9:46| 36.80908 3691013 4069146 4080315 957178
2001 /474 541 | 3681445 3691553 4069725 4080895 9567801
2001 /4/4 936 36.8253 36.93052 4071315 4082505 955.61611
2001 /4/4 9:31 36.8206 36.9217 4070358 4081574 99.61225
2001 /4/4 526 3681232 36.91339 4069452 4080664 99.7221
2001 /4/4 921 3680736 36.90838 4068954 4080121 95.71335
2001/4/4 916 36.80258 36.90354| 4068456 4079615 99.51305
2001 /4/4 811 36.79476 36.809565 4067605 4078759 95.46557
@;“T 2001 /4/4 9:06 36.80627 36.90728 4068835 4080001 59.2631
il 2001/3/21 B:09 35.2295 3531179 359.03137 3912308 59.7529
3993 2001 /3/21 8:04 35.22441 | 3530715 39.02648 3511815 959.68694
3854 2001 /3/21 758 35.22606 35.30883 39.02818 3511588 5983468
3985 2001/3/21 754 3522435 35.30709 39.02635 3511803 59.68658
3596 2001/3/21 748 3523053 3531334 39.Q3205| 394247 5580221
3997 2001/3/21 744 3522238 35.30512 39.$423 35.\159 9982296
3998 | 2001/3/21 7:39| 35.22591 | 35.3087[ sov igea 33 SOV rear 174727
Gkl 2001 /3/21 7:34 35.22137 35.30408 3 76155

4000 \ 2001 /3/21 728 35.22059 35.30333 39.02226 3511392 89.60733 =l

I:m{m) M sample |«] | LIJ

1 o o 77 ] |

HGMO00011000S

O |00 |~ (D (U0 | = (LD [N |

Fig. 3-8 Example of saved data files (.hv1)
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Automatic file saving

The HGM can be set to automatically save data files. This is done by activating the setting
from the [setup HGM] panel.

Default directory; C:\program files\hgm\data.

Files with the extensions;.hvl,.cvl, and.svl and.cgl(chromatogram) are saved.

All.cgl files are saved as named YYYYMMDDHHMMas.cgl.

YYYY = year, MM = month, DD = date, HH = hour, MM = minute, as = auto saving,

.cgl = chromatogram extension file.

Data saving interval of.cgl files is fixed to 5minutes.

Example:
Auto saving interval:1day (Selection: min. 1day, max. 10 days)
Data saving interval:5 min. and 5 sec.
(Selection: min. 5 min. and 5 sec., max 60 min. and 60 sec.)

(1) HGM data saving starts at 2001/07/25 19:00.
(This function starts after checking the box in [Setup HGM] then clicking the [OK]
button.)

(2) Analysis data and chromatograms
(2001/07/25 19:00-2001/07/25 23:59) is saved at 2001/07/26 0:00.
Saved file names: 010725as.hv1, 010725as.hv2, 010725as.cv1, 010725as.sv1,
010725as.sv2, 20010725 HHMMas.cgl.

«_ »

as” stands for auto saving.

Date and time Saved files

2001/07/25 19:00
5 hours data

010725as.hvi
010725as hv2
2001/07/26 000 - - - -~ === === ==~ - (010725as.cv1
010725as.sv1
010725as.sv2
20010725HHMM.cg1

010725as.hv1
010725as.hv2
2001/07/270:00 - - ----=-=--==-=-=--~- -»|010725as.cv1
010725as.sv1

010725as.sv2
20010725HHMM.cg1

S
O == == ————— = == = = — as.|
2001/07/28 0:00 > 010725as.cv1
010725as.sv1
010725as.sv2
20010725HHMM.cg1

¢ —--—-

(3) Analysis data and chromatograms
(2001/07/26 0:00-2001/07/26 23:59) are saved at 2001/07/27 0:00.
Saved file names: 010726as.hv1, 010726as.hv2, 010726as.cv1, 010726as.sv1,
010726as.sv2, 20010726 HHMMas.cgl.
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3-3-5. User's mode menu and commands

Click on [User’s Mode] and you will see the following display.
The display size is fixed (full screen).

=" Users Mode Version 483 [HGG] BE
© SCV(Real)[MJim3 Displ @ Totallmol Date Tims 7

AL T e zoo7i07i18 13:12:33
Status

|

& Refertion Tme  (sec)
' ' " Peak Height
; (" Peak Arza

7 Conc (Raw) (mol%)

¢ conc.(Marmalized) (mol%)

ced__25.300
cata_ 54100
2 : : : : : i-CaHln__ 68600
% ‘ ‘ ‘ ‘ ‘ 2007107118 11217 - recario__T350.
— = nec-CsH12 86050
Chromatogram Forward sz 120750
URY 1 Ha n-CsH12 141700
: Nz 217.500
JE | , cHa 221500
_savs | coz 259850
Print C3HE i.CaHmpcanin C2HE  276.500
Ce+ f\ - C5HI. i-E5H12  n.pstiz H
0 vl : A -

Calculated Yalli
Real Gas(him3) -

e

™ Ovennnite
REVERSE

Total (Raw) | 100,034
SCY [ 38,9911 MUms

LRV 1 IC¥ ] 351878 MUim3
W Disp Componerts T F00TO7AT 1311 Density | 07549 kaim3

Relstive Density | 06157

Wiobe Index | 49 6930 Wing
Compressiaiity
Factor | 22777

Qven Temp) 5802 degC
Carr. Pres| 190829 | kpg
Chromatogram \latest

Field work ||{”

HGC Status

170 A -
2007007418 13:12 _ ReturnMenu |

Fig. 3-9 User’s mode display
This screen is divided into three graphs. On the right hand side is the measurement data.

Table 3-10. Description of user’s mode display

Screen Description
Top (blue) This graph shows heat value and the total of raw concentration
Center (white) Chromatogram
Bottom (red) This graph shows carrier gas pressure and oven temperature
Right panel Process gas analysis data
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3-3-6. Main displays of HGM

Indication panel

Data is updated every 5 minutes.

Table 3-11. Description of the indication panel

No.

Panel

Description

1

Date time

Present date and time

Status

Communication status appears when HGM is
communicating with model HGC303.

Data box

Select a data type.
Default: Retention time (sec.)

Calculated Value

Select values for Ideal gas or Real gas and its unit
Default: Real

SCV/GCV: Superior/Gross Calorific Value
ICV/NCV: Inferior/Net Calorific Value

Oven Temp. and
Carr. Pres.

Display oven temperature and carrier gas
pressure

Chromatogram

The last 300 chromatograms are stored in
RAM. Save the data as required. Select
[previous XX] or [latest] to view the
chromatogram.

If [previous XX] is selected, the auto reload
function stops. XX: 01-299

Return to [latest] to monitor the latest
chromatogram.

Auto reload function starts again.

[Field work]

Model HGC303 holds outputs to the host
control system during field maintenance. Click
the [Field work] button then [ON], to set the
holding time to [24hrs]. [Field work] button
blinks while performing fieldwork.

[Calibration]

Click the [Calibration] button to perform
calibration. The [Calibration] button blinks
during auto calibration.

Refer to “3-4. Calibration” on page 3-42

[RTLock]

Click the [RTLock] button to read/write the
present (initial) and automatically set carrier
gas pressures and retention time lock settings.
£ RTLock (for ISO and GPA) (p. 3-25, for
details)

10

[Report]

Click the [Report] button to create a report.
Refer to “3-3-7. Report” on page 3-26.

11

HGC Status

Green means that model HGC303 is analyzing
normally.If this signal changes to red, click this
button to read the error message.Refer to
“Chapter 5. Troubleshooting” on page 5-1.

12

Return Menu

Exit from User’s mode
Return to Main Menu
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Date Time
1 2017104121 15:21:40

Status

2]}

fo" Retertion Time (sec)
" Peak Heicght
(™ Peak Area
" Conc (Raw) (mol3&)
(" Conc (Marmalzed) (mol%)

CHH 24050
canel__s1.500
FCAH10l 6050
n-c4H10l_ FE.050
neo-CcsH12  §2.550
-CaH12] 120550
n-CSH12l 141500
M2l 215.600
CHal 2152500
CoZ| 257200
C2HEl  275.500

Calclated Yalue
4] |Re.1| Gas{M.J/m3) ﬂ
Total (Rawe) | 98 759
GOV | 309331 MUm3
MCY | 58 0357 hlims
Density | 07421 kg/m3
Relstive Densty | 05053
Gobbe index | 51 3049 nUme

Mtiobbe index | 436351 wMma
Compression o

Factar 093978
\E Owen Temp| 5799 degic
Carr. Pres| 279424 kPa

E Chromstogram  |lstest -
F el wark | Calibration |

El ] Report |10
HGC Stat

e

Return Menu |

Detail of Calculated Value
Calculsted Value
|Real Gas(M.ims3) |

Real Gaz{M.Jim3)
Ideal Gas{M.J'm3)
Real Gas{kJ/m3)
Ideal Gasi{kJ/m3)
Real Gas{kWwhimi)
Ideal Gas{kWh'm3)




Heat value and total raw concentration

This graph shows the heat value and the total raw concentration.

The left vertical axis represents the heat value and the right vertical axis represents the total
raw concentration.

The horizontal axis represents the time range.

9 11\\ 10 .

O SCY(Real)[MTm3] Dispbata

HGM000016000S

Fig. 3-10 Trend graph of SCV and the total concentration (Raw)

Table 3-12. Trend graph of SCV and total raw concentration description

No. Display Description

Upper Range Value for SCV, default value: 42 MJ/m’
Click the [URV] button to change the URV value

1 URV (SCV)

Recall saved data

2 Load (Offline) File name extension:.hvl

The latest data is saved

3 Save (Online) Default directory is “C:\Program files\hgm\data”.*

4 Print Verify that your printer is connected and working properly.
. This indicates the time range of the horizontal axis.
30min. .
5 (The time range Select a time range from the pull-down menu:
select) 8 30 min., 60 min., 3 hour, 6 hours, 12 hours, 1 day, 2 days, 3 days, 6 days, 12 days

Default: 30 min.

Lower Range Value for SCV, default value: 38 MJ/ m’

6 LRV(SCV) Click the [LRV] button to change the LRV value

- URV Upper Range Value for Total, default value: 103%
(Total raw conc.) | Click the [URV] button to change the URV value
8 LRV Lower Range Value for Total, default value: 97%

(Total raw conc.) | Click the [LRV] button to change the LRV value

Black indicates SCV graph.
Click the [Disp data] button (No.11) to select a data type. Default: SCV (Real)

9 Black circle

10 Red circle Red indicates Total raw conc. graph.

11 Disp. data Select a data type for heat value.

Online: Date and time of the latest data (data is reloaded every 5 min.)

12 Ti
me Offline: Date and time of when the data was saved.

* In case of 64bit type operation system, data are saved in c:\Program files (x86)\hgm\data.
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Chromatogram

9
~

Chromatogram is updated every 5 minutes.

Forerard

Cé+

10 [F4

B—F owveritite
6—RE\:’ERSE I

—uwv| -1

Rz'#;c‘ﬂligﬁlk%m? [‘/ i-csLu -CSHL . H

-\

1M1 43

8,|7 Disiy Componenits

2001/03/26 17:02
HGMO00017000S

2

Fig.3-11 Trend chromatogram (online)

Table 3-13. Chromatogram description

No. Display Description
Upper Range Value for vertical axis
1 URV Click the [URV] button to change the URV value
Default value is 1
2 Load (Offline) Recall saved data. File name extension:.cgl
3 Save (Online) The latest data is saved.
Default directory is “C:\Program files\hgm\data”.*
4 Print Verify that your printer is connected and working properly.
5 Over write Overlapped chromatograms are displayed.
Click the [reverse] button to invert the display and [No.9] [Forward]
6 Reverse changes the display to [Reverse].
Default: [Forward]
Lower Range Value for vertical axis
7 LRV Click the [LRV] button to change the LRV value.
Default value: -1
8 Disp Components | When the box is checked, the name of each component will be dis- played.
9 Forward-Reverse |Display [Forward] or [Reverse]
10 Upper gate marker | Gate start marker of each component.
11 Lower gate marker |Gate end marker of each component.
12 Time Online: Date and time of the latest data (data is reloaded every 5 min.)
Offline: Date and time of when the data was saved.
. Status bar range: 5minutes
13 Status bar (Online) Chromatogram data is updated every 5minutes.

* In case of 64bit type operation system, data are saved in c:\Program files (x86)\hgm\data.
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Zoom function (2 x 2)
Click on a peak of interest to get a detailed view (display only).

. Clogeup

aHE
FCAH10

T

Fig.3-12 Zoom box
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Trend graph of carrier gas pressure and oven temperature control

AWON -

en Temp.[C]

O Carr Pres [kPa]

200103726 17:02

HGM000019000S

Fig. 3-13 Trend graph of carrier pressure and oven temp. control

This data is displayed according to the set data saving interval
(Refer to “3-3-4. Set up HGM” on page 3-13).
Default interval: 5 sec.

Table 3-14. Description of trend graph of carrier gas pressure and oven temperature control

No. Display Description
Upper Range Value for oven temperature.
1 }I‘Ji{n\ql ()O ven Click the [URV] button to change the URV value
P Default value: 62 deg.C.
2 Load (Offline) Recall saved data. File name extension:.sv1
3 Save (Online) The latest data is saved.
Default directory is “C:\Program files\hgm\data”.*
4 Print Verify that your printer is connected and working properly.
This indicates the time range of the horizontal axis.
5 30min Select a time range from pull-down menu:
(Time range select) |30 min., 60 min., 3 hours, 6 hours, 12 hours, 1 day, 2 days, 3 days, 6 days, 12 days
Default: 30min.
Lower Range Value for oven temperature
6 LRV (Oven Temp.) | Default value: 54 deg. C.
Click the [LRV] button to change the LRV value
Upper Range Value for carrier pressure
7 URV (Carr Press.) |Default value: 350kPa
Click the [URV] button to change the URV value
Lower Range Value for carrier pressure.
8 LRV (Carr Press.) | Default value: 150 kPa
Click the [LRV] button to change the LRV value
9 Black circle Black indicates oven temperature.
10 Red circle Red indicates carrier pressure.
. Online: Date and time of the latest data
11 Time

Offline: Date and time of when the data was saved.

* In case of 64bit type operation system, data are saved in c:\Program files (x86)\hgm\data.
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RTLock (for ISO and GPA)

The HGC has a Retention Time Lock function. The carrier gas pressure is automatically

changed so that the retention time for PV2 (propane) and PV11 (ethane) will be the set value

+ about 1 second. With this function, optimal measurement conditions can be retained for a

long time without adjusting the carrier gas pressure manually.

To read/write the present (initial) and automatically set carrier gas pressures and retention
time lock settings, click the [RTLock] button ((9) in table 3-11) on the panel on the right side
of the [User’s Mode] screen. After the password is entered, the [RT Lock setting function]

screen shown below is displayed.

’E RT Lock setting function %
(1] |P &P inital (kP [200.000 |5 |P 5F initial (kP) [z10.000
g [RT PV (sec) [51.380 @PT PV (sec) [275.100
[RT 5F (sec) [51100 (7 RTSPGec) [275 750
@ |P 5P auta (kPa) [200 000 |F' 5P autn (kPa) [210000
MNote: minus value of RT SP{sec)means th k function = OFF.
! Up Download to HGC | Return |

9

Fig. 3-14 RT Lock setting function screen

Table 3-15. Description of RT Lock setting function screen

Displayed item Description/operation
g;;zp . P SP initial (kPa) I?Iagge(ruiaii:;g;ure setting (initial value) for the 1st analysis stored in the
(C3) RT PV(sec) Measured propane retention time (unit: seconds)
(3] RT SP (sec) Preset propane retention time (unit: seconds)
(4] P SP auto (kPa) |Present HGC carrier gas pressure setting for the 1st analysis (unit: kPa)
Ilzz)lplane P SP initial (kPa) glaer;ileé ga(su izf:sls(lllbrae) setting (initial value) for the 2nd analysis stored in
(6] (C2) RT PV (sec) Measured ethane retention time (unit: seconds)
RT SP (sec) Preset ethane retention time (unit: seconds)
P SP auto (kPa) |Present HGC carrier gas pressure setting for the 2nd analysis (unit: kPa)
(9] [Upload from HGC] Reads settings from the HGC
(10] [Download to HGC] Writes new settings to the HGC
[Return] Closes the settings screen and returns to the [User's Mode] screen.

E] Handling Precautions

« Settings in the cells with a light blue background can be changed. If changed, the background will turn

orange. Settings in the cells with a

white background cannot be changed.

« If a negative value is entered in the RT SP cells, the Retention Time Lock function will be disabled.

« The value shown for [P SP auto (kPa)] is deleted when the power is turned off. When the power is turned
back on, the value of [P SP initial (kPa)] is shown for [P SP auto (kPa)] also. Before turning off the power, set
[P SP initial (kPa)] to the same value as [P SP auto (kPa)], and write it to the HGC.

 The unit of pressure is also kPa when GPA mode is selected.
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3-3-7. Report

To create a report, click the [report] icon in the right panel of User’s mode.
The following entry form for process gas data will appear.

i, UserReport

Source

Station

|
|
Station Name |
Field |
|

|

Process Pressure

Frocess Temp.

Save | Load |

Close |

HGMO000020000S

Fig.3-15 User report entry form

Enter the necessary items and click the [Preview] button.

It is not necessary to fill out all of the boxes.

When online, the latest analysis data can be viewed by clicking on [report].
When offline, the report or chromatogram that you had saved will be displayed.

To print out a report, click the [Preview] button then [print out].

Note: File name extension of an user report is.cgl (same as chromatogram).
Note: When you want to save report data, save either the report or the chromatogram.

The chromatogram file (.cgl) includes the report data.
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1]

HGC 303 Analysis

Report

Source Report Date - Time Aug-07-2017 16:08:26
Station Analyzis Date - Time Aug 07-2017 16:07:00
Station Name Process Pressure
Field Process Temp.
File Name H
Gas Analysis by HGC 303
|IName Raw mol %] Nomnalized mol %
1 |Co+ 0.061 0,060
2 |C3HE 1.602 1.589
3 [iC4HILO 0.312 0304
IFV4  [|n-C4HI0 0311 0309
IFV5  [neo-C5HI2 0.100 00949
IFV& i-C3H12 0.064 0.063
7 |[nC35HI12 0.060 0,060
Exs (N2 3.080 3.036
[pve [cHs 91662 20544
|FVio |Co2 0492 0.438
[pvil [ci1Es 3.043 3.020
Helum | = -
Total 100.787 100.000
E’VIG |To'tal(e§c:e'ptl{e] [ 100.787 |
HGC Configuration data
PV outputs Reference conditions
eV Configuration data Combustion temperature 15.00 degree C
lpvi2 SCV (real) (MIim3) Meterng temperature 15.00 degree C
E; 13 Densityireal) (ke/m3) Atmozphenc pressure 101.323 kPa
14 | Wobbe index(real) (MIim3)
IFVli Compressibility Factor Helium option
IFVIG Total of raw concentrations Helium cutput (mols) Condition
V17 Oventempersture | | e e R
[Pvig Carrier gas pressure
|Fvio ICVieal)MImdy | | @ — e
=20 [ e —— N
Heat Value Calculation by HGM
Ideal Real
Superior Calonfic Value (SCV) 38.9700 MI/m3 39.0611 MI/m3
Inferior Calorific Value (ICV) 35.1714 MIim3 35.2536 MIm3
ity 0.7546 kg /m3 0.7563 kg /m3
|Relative density 0.6160 06172
[Wobbe Index 40,6512 MI/m3 49.7197 MI/m3
Compreszibility Factor 0.9977

HGC Status

OK

Fig.3-16 User report
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Table 3-16. Description of user report

Section Description
Data items Display of user input data and saved file name
Gas Analysis by model
HGC303 PV1 -11 outputs data from model HGC303
HGC Outputs

Configuration data Display of model HGC303 configuration data (PV12 -20)

Heatvalue Calculation by All heat value data is calculated by the HGM and is
HGM displayed.
HGC Status Model HGC303 status is displayed (online mode only)
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3-3-8. Configuration mode

Various configurations of the model HGC303 and the HGM can be made in this mode.

Click on [Configuration mode] in the main menu. The following screen will appear after
entering the password.

& Configuration Mode [Onlinel

Configuration Data
Outputs Configuration

L b neo-Fentane

PV7 n-Pentane

PV1 Hexane +
PV2 Propane
PV3 i-Butane
PV4 n-Butane
PVE i-Pentane
PVE Nitoragen
PVS Methane

PV10 Carbon dioxide

PV11 Ethane

Pv12 Heat value
PV13 Density / Relative density
PV14  \Aobhe index

PV15 Compression factar

PV17 Cven Temprature
P13 Carrier gas pressure
PV19 ICY / MNet Heating value

PV20 Relative Density /
Helium normalized mal% /
Specific Heat K

Qutput setting in Auto Calibration

Cut-off{Mal%)

%DEY RF Limit

0.0050 10.0000
0.0300 10.0000
0.0100 10.0000
0.0100 10.0000
0.0100 10.0000
0.0050 10.0000
0.0050 10.0000
0.0300 10.0000
5.0000 10.0000
0.0300 10.0000
0.0300 10.0000

Reference conditions

Combustion ternp. Metering ternp. |15/ 15 hd

Heat value for CB+ n-CEH14 *
Metering reference pressure p2 101 325 KPa
Total of raw concentration limit

High Limit 108 mol%

Low Limit 95 mal%

Normalization Method
Load | (Load the setting from [Setup HGM] Panel)

# Standard normalization (Default)
Normalized PV mal% = PV x 1007 PV18

" Methane normalization
"Mormalized PY3(CH4)'=100- sum(P+1 ta 8,PV10,11)

IS0 GOV (real) (MLima3)

150 Density(real) (ka/m3)

150 G Wobbe index(real) (MJim3)

IS0 Compression factar Z
P16 Total of raw concentrations; Sum of PY1 to 11

Lelleledie

[I50 NV (realy (MIm3)

PV High I Low Alarm Configuration ‘

|ISO Relative Density (real)

El

Hald

E

" Helium (variable) normalization

MNormalized PV mol% = PV x 100/ (PV16 + He)
He{mol%)= CHA(mol%)=
He= 002740 *CHA4+[245420 [830  ==CH4<
He= 000358 ®CH4 +/0.35800 28.0 s=CH4 ]
He= 09,6 ==CH4
" Helium (constant) normalization

Normalized PV maol% = PV 100 7 (PY16 + He)

He (constant) [0.00000 MoI%

Multi-stream function setting

|Nnt use multi-stream function j

Download to HGC ‘ Return Menu ‘

Note: Some items of PV12-15, 19 and 20 may not be available. It depends on the software
version combination of the HGC, the HGM and the HDM. Refer to the section from
next page.

Note: Some settings as follows may not appear on the HGM screen. It depends on the

Fig. 3-17 Configuration mode display

software version combination of the HGC, the HGM and the HDM.

-% DEV RF limit
-PV High/Low Alarm Configuration

-Output setting in Auto Calibration

-Normalization method
-Multi-stream function setting
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Table 3-17. Description of configuration mode display

Display

Description

Outputs
configuration

Low cut off: Threshold of a peak or a noise

When detected value < low cut off value, output is transmitted as
0 mol%.

% DEV RF limit: See “3-4-2. Calibration procedure” on page 3-43
for description

Each RF % dev limit can be set independently.

PV12to 15, 19 and 20 can be configured to set which outputs are
transmitted to the host control system. PV High / Low Alarm
Configuration:

High / Low Alarm limit values can be entered for PV1-11, PV12-
15, PV19-20.

This setting is available for application of HGC (version 3.1 or
later), HGM (version 4.70 or later) and HDM (version 2.40 or
later) combination.

Output setting in
Auto Calibration

Data update to the HDM during auto or semi-auto calibration can
be selected after executing auto or semi-auto calibration.

Hold [default]

Calibration data (New RF).

Note: When Calibration data (New RF) is selected, Total (raw) error is
also send as the HGC status to the HDM with updated data. This
setting is available for application of HGM (version is 4.83 or later)
and HGC (version is 3.3 or later) combination.

Reference conditions

Configuration data for heat value calculation can be selected or
entered manually.

Total of raw conc.

Usually, the total of raw concentration is within 95-105 mol%
during process gas analysis.

If these values are required to be changed, input a user defined
value for both high and low limit.

Normalization
method

Normalization method can be selected. Default is “Standard
normalization”

Multi-stream
function setting

Use or Not use of multi-stream function can be selected.This
setting is only available for application of HGC (version 3.0 or
later) and HDM (version 2.30 or later) combination.

Download to HGC

All configured data are downloaded to the model HGC303 by
clicking this button.

Return Menu

Exit from configuration mode.
Return to main menu.
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(1) PV1 - 11 configuration

(1-1) Low cut off:
Threshold of a peak or a noise
If the detected value < low cut off value, the output will be transmitted as 0 mol%.

(1-2) % DEV RF limit:

See “3-4-2. Calibration procedure” on page 3-43 for details
Each RF %dev limit can be set independently.

Default values are as follows:

Cut-aff(Mal%) %DEY RF Limit
b Hexane + 0.0000 10.0000
bR Propane 0.0000 10.0000
b -BLtane 0.0000 10.0000
GLi n-Butane 0.0000 10.0000
bE neo-Pentane 0.0000 10.0000
b -Pentane 0.0000 10.0000
Bur n-Pentane 0.0000 10.0000
L Nitarogen 0.0000 10.0000
Bl Methane 0.0000 10.0000
PV10 Carbon dioxide 0.0000 10.0000
PVI1  Ethane 0.0000 10.0000

E] Handling Precautions

« Change the limit according to the concentration of each component of the gas in a standard calibration
gas cylinder.

« Note that, for a component with low concentration, set a high limit such as 40 %.

« The lower the limit, the more likely it is that RF errors will occur and that automatic calibration will fail.
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(2) PV12 -20 configuration

PV12 to 15, 19 and 20 can be configured to set which outputs are transmitted to the host
control system.

PUI2  Heatvalue |SCV (real) (Mm3) -
PV13 Density f Relative density |Density(rea|) (kafm3) j
PV Wobhe index [\wiobbe index(real) (MJim3) -
PV15 Compressibility factor |C0mpressi0n factor Zmix j

PV16 Total of rawy concentrations; Sum of PW1 to 11
PVIT Orven Temprature

PV18 Carrier gas pressure

PV19 ICW f Met Heating value |ICV {real) (MJ/m3)

PV20 Relative Density / |Relative Density (real)
Helium normalized mal%a /
Specific Heat K

Leled
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Possible configurations of each PV are as follows.

Table 3-18. Possible configurations of PV12-20

PV12

Choose one from followings as a PV12 output value.
ISO SCV(real) (MJ/m?) [ISO default]
ISO SCV (ideal) (MJ/m’)
ISO ICV (real) (MJ/m”)
ISO ICV (ideal) (MJ/m?)
Following setting is available for application of HGC (version 3.1 or later),
HGM (version 4.70 or later) and HDM (version 2.40 or later) combination.
ISO SCV(real) (kJ/m’)
ISO SCV (ideal) (kJ/m’)
ISO ICV (real) (kJ/m’)
ISO ICV (ideal) (kJ/m®)
ISO SCV(real) (kWh/m?)
ISO SCV (ideal) (kWh/m")
ISO ICV(real) (kWh/m®)
ISO ICV (ideal) (kWh/m®)
GPA Real Gross HV(dry) (BTU/CF) [GPA default]
GPA Real Gross HV(sat) (BTU/CF)
GPA Ideal Gross HV(dry) (BTU/CF)
GPA Ideal Gross HV(sat) (BTU/CF)
GPA Gross HV(dry) (BTU/Ibm)
Following setting is available for application of HGC(version 3.6 or later) and
HGM(version 6.10 or later) combination.
Note: “GCV” means “Gross Calorific Value”.
GCV equals to SCV(Superior Calorific Value).
“NCV” means “Net Calorific Value”.
NCV equals to ICV(Inferior Calorific Value).
ISO GCV (real) (MJ/m?) [ISO default]
ISO GCV (ideal) (MJ/m”)
ISO NCV (real) (MJ/m?)
ISO NCV (ideal) (MJ/m®)
ISO GCV (real) (kJ/m?)
ISO GCV (ideal) (kJ/m?)
ISO NCV (real) (kJ/m’)
ISO NCV (ideal) (kJ/m®)
ISO GCV (real) (kWh/m®)
ISO GCV (ideal) (kWh/m?®)
ISO NCV (real) (kWh/m®)
ISO NCV (ideal) (kWh/m®)
GPA Real Gross HV (dry) (BTU/CF) [GPA default]
GPA Real Gross HV (sat) (BTU/CF)
GPA Ideal Gross HV (dry) (BTU/CF)
GPA Ideal Gross HV (sat) (BTU/CF)
GPA Gross HV (dry) (BTU/lbm)

PV13

Choose one from followings as a PV13 output value.
ISO Density (real) (kg/m3) [ISO default]

ISO Density (ideal) (kg/m3)

ISO Relative Density (real)

ISO Relative Density (ideal)

GPA Gas Density(I1b/1000CF) [GPA default]

GPA Real Relative Density (dry gas)

GPA Real Relative Density (sat gas)

GPA Ideal Relative Density (dry gas)

GPA Ideal Relative Density (sat gas)
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Table 3-18. Possible configurations of PV12-20

PV14

Choose one from followings as a PV14 output value.

ISO Wobbe Index (real) (MJ/m?) [ISO default]

ISO Wobbe Index (ideal) (MJ/m”)

Following setting is available for application of HGC (version 3.1 or later),

HGM (version 4.70 or later) and HDM (version 2.40 or later) combination.

ISO Wobbe Index (real) (kJ/m?)

ISO Wobbe Index (ideal) (kJ/m?)

ISO Wobbe Index (real) (kWh/m?)

ISO Wobbe Index (ideal) (kWh/m?)

GPA Real Wobbe Index (dry) [GPA default]

GPA Real Wobbe Index (sat)

GPA Ideal Wobbe Index (dry)

GPA Ideal Wobbe Index (sat)

Following setting is available for application of HGC(version 3.6 or later) and

HGM(version 6.10 or later) combination.

Note: “G” means “Gross”. “G(Gross)” equals to “S(Superior)”.
“N” means “Net”. “N(Net)” equals to “I(Inferior)”.

ISO G Wobbe index(real)(MJ/m?)[ISO default]

ISO G Wobbe index(ideal)(MJ/m)

ISO G Wobbe index(real)(kJ/m’)

ISO G Wobbe index(ideal)(kJ/m?)

ISO G Wobbe index(real)(kWh/m3)

ISO G Wobbe index(ideal)(kWh/m3)

ISO N Wobbe index(real)(M]/m3)

ISO N Wobbe index(ideal)(M]/m3)

ISO N Wobbe index(real)(kJ/m3)

ISO N Wobbe index(ideal)(kJ/m3)

ISO N Wobbe index(real)(kWh/m3)

ISO N Wobbe index(ideal)(kWh/m3)

GPA Real Wobbe index(dry)(BTU/CF)[GPA default]

GPA Real Wobbe index(sat)(BTU/CF)

GPA Ideal Wobbe index(dry)(BTU/CF)

GPA Ideal Wobbe index(sat)(BTU/CF)

PV15

Choose one from followings as a PV15 output value.
ISO Compressibility factor Zmix [ISO default]
GPA Compressibility factor Z (dry gas) [GPA default]

PV1e

Total of raw concentrations

PV17

Oven Temperature

PV18

Carrier gas pressure
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Table 3-18. Possible configurations of PV12-20

PV19

Choose one from followings as a PV19 output value.
ISO ICV (real) (MJ/m?) [ISO default]
ISO ICV (ideal) (MJ/m®)
Following setting is available for application of HGC (version 3.1 or later),
HGM (version 4.70 or later) and HDM (version 2.40 or later) combination.
ISO ICV (real) (kJ/m?)
ISO ICV (ideal) (kJ/m’)
ISO ICV (real) (kWh/m?)
ISO ICV (ideal) (kWh/m®)
GPA Real Net HV (dry) (BTU/CF) [GPA default]
GPA Real Net HV (sat) (BTU/CF)
GPA Ideal Net HV (dry) (BTU/CF)
GPA Ideal Net HV (sat) (BTU/CF)
GPA Net HV (dry) (BTU/CF)
Following setting is available for application of HGC(version 3.6 or later) and
HGM(version 6.10 or later) combination.
Note: “NCV” means “Net Calorific Value”.
NCV equals to ICV(Inferior Calorific Value).
ISO NCV(real)(MJ/m?) [ISOdefault]
ISO NCV (ideal)(MJ/m?)
ISO NCV(real)(kJ/m?)
ISO NCV (ideal)(kJ/m?)
ISO NCV(real)(kWh/m?®)
ISO NCV (ideal)(kWh/m®)
GPA Real Net HV(dry)(BTU/CF)[GPA default]
GPA Real Net HV (sat)(BTU/CF)
GPA Ideal Net HV(dry)(BTU/CF)
GPA Ideal Net HV (sat)(BTU/CF)
GPA Net HV(dry)(BTU/Ibm)

PV20

Choose one from followings as a PV20 output value.
ISO Relative Density (real) [ISO default]

ISO Relative Density (ideal)

GPA Real Relative Density(dry gas) [GPA default]
GPA Real Relative Density(sat gas)

GPA Ideal Relative Density(dry gas)

GPA Ideal Relative Density(sat gas)

ISO Helium normalized mol%

GPA Specific Heat K
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(3) PV High/Low Alarm Configuration

Click on [PV High/Low Alarm Configuration] in the configuration mode display. The
following screen will appear. To change the limit value, type the value directly to the High or
Low Limit box:

ﬂ P¥ Hieh 7 Low Alarm Confieuration

Lowy Limit High Limit
PV Hexane + [p.ooo 100.000
L Propane 0.00o 100.000
PV3 i-Butane 0.00o 100.000
PVa r-Butane 0.00o 100.000
PV5 neo-Pentane 0.00o 100.000
PV6 i-Pentane 0.00o 100.000
PVT n-Pentane 0.00o 100.000
PV3 Mitorogen 0.00o 100.000
PV9 Methane 0.00o 100.000
PV10 Carbon dioxide 0.000 100.000
PV11 Ethane 0.00o 100.000
PV12 Heat value 0.00o 100000.000
PV13 Density / Relative density  |0.000 100000.000
PV14  \Wahbe index 0.00o 100000.000
PV15 Compressibility factar 0.000 100000.000
PV16 Total of raw concentrations
PViT Orven Temprature
PV18 Carrier gas pressure
PV19 [V f Met Heating value 0.000 100000.000
Pv2o Relative Density / 0.000 100000.000
Helium normalized mol% /
Specific Heat K
Close

Default value

PV1-11 Low 0, High 100

PV12-15,19 and 20 Low 0, High 10000

If some values exceed the High or Low Limit, HGC status button on HGM user’s mode screen
changes red and blinks. (Click this button and get the error detail.)

Note: To complete the limit value change, close the PV High/Low Alarm Configuration, then
click the [Download to HGC] button on the con- figuration mode screen.
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(4) Output setting in Auto Calibration

Data update to the HDM during auto or semi-auto calibration can be selected after executing
auto or semi-auto calibration.

- Hold [default]

- Calibration data (New RF)
If “Hold” is selected, the HGC does not update the data to the HDM during auto/semi-auto
calibration. If “Calibration data (New RF)” is selected, the HGC updates the data to HDM
after the calibration. This case, HGC transmits “New Response factor (New RF)” of PV1
to 11 to the HDM instead of the components’ concentration. Refer to the description of RF
(response factor) in 3-4-2. Calibration procedure for the “Response Factor”.

An example of a difference between “Hold” and “Calibration data (New RF)” is shown below.
Setting data: Time: 6:00 Hold time: 30 minutes

Time 55 6:.00 05 10 15 20 25 30 35 40
Event |Auto calibrationl | Hold end |
7

Datato HDM from HGC 1 2 2 2 2 2 2 2 9 10
Setting: “Hold ” Hold (Data are not updated) -
Data to HDM from HGC B 2 2 [ 2 | 2 RO
Setting: Hold (Data are New RF (Data
“ Calibration data (New RF)” . not u?dated)l o ?re upd?ted)‘

: T — 1 =

Note: HGC also transmits the error status “Total (raw) error” with New RF of PV1 to 11 to
HDM, if “Calibration data (New RF)” is selected.

Note: HDM LCD display of PV1 to 11 may overflow (ex: 9999.999) during outputting New
RE

Note: This setting is available for application of HGC (version 3.3 or later) and HGM (version
4.83 or later) combination.
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(5) Reference conditions

Configuration data for heat value calculation can be selected or input manually.

(5-1) Combustion temperature / Metering temperature
These can be selected in compliance to the ISO6976.
e 15/15 °C [Default]

e 0/0°C Reference conditions

Combustion temp. MMetering temp. |15/ 18 j

o T

« 15/0°C Heat value for CE+ 15715 |
e« 25/0°C Metering reference pressure p2
e 20/20°C Total of raw concentration limit
e 25/20°C High Lirmit

Vo it 115.85/15.55

e 15.55/15.55 °C*
* This setting is available when HGC ver. 3.6 or later is used with HGM ver. 6.10 or later.

(5-2) C6+ configuration

Please select which value should be used as the C6+’s physical constant.
o n-C6H14[Default]

« i-C6H14

« ave of n-C6 and i-C6

o Other Value

Reference conditions-

Combustion temp. Metering temp. |15 15 j

Heat value for CB+ In-CEH14 -]

Metering reference pressure p2 [ ST NN
i-CEH14 _

Total of raw concentration limit |@ve.0f n-CH and i-Ch

Himb 1 et .qther valUE”“ T

Note: If [Other value] is selected, the following screen will appear.

ﬂ Heat walue for C6+ other value @
Input the heat value using as CE+

Summation Factor |0.30010
Gross calorific value HeGoj 4198 24 kJimol

Hydragen atomic index hj 14.0

Wolar mass Mj |86.17536 kgfkrnol

Ok ‘ Cancel ‘

Input the each value for C6+’s physical constant.
(5-3) Metering reference pressure p2

You can enter p2(kPa) value. 101.325(kPa) is default value.
The p2 setting applies when HGC ver. 3.6 or later is used with HGM ver. 6.10 or later.
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(6) Total of raw concentration

Usually, the total of raw concentration is within 95-105 mol% during natural gas analysis.
In these values are required to be changed, input a user defined value for both high and low
limit.
When these values exceed the limitations, the color of the “HGC Status” box turns to red in
user’s mode.
Default: High 105 mol%
Low 95 mol%
Total of raw conc.
High Limit 105 mal%a
Loy Lirmnit g5 rmal%a

(7) Normalization method configuration

Normalization method can be selected.Refer to the description of normalization method in
Appendix for selecting.
Default is “Standard normalization”

Normalization Method

Load | (Load the setting from [Setup HGM] Panel)

" Standard normalization (Default)
MNormalized PY mol% = PV x 100/ PWV16

" Methane normalization
"Mormalized PYI(CH4)"'=100- sum(P+1 to 8 PV10,11)

* Helium (variable) nermalization

MNormalized PY maol% = PV x 100/ (FV16 + He)
Hetmol%)= [ CH4{mal%)=<>" 0
He= [.0.02740 xCH4+[z45420  [83.0 ==CH4<
He= [-popasa ®CH4 +[03saon [esn ==CH4+
He= [ |99.6 ==CH4

" Helium (eonstant) normalization
MNormalized PY maol% = PV x 100/ (FV16 + He)

He (constant) [0.oooon mal%

i Download to HGC | Return Menu

When click the [Load] button, configuration mode loads the setting from [Setup HGM]
screen.

The setting on the [Setup HGM] or on the [Configuration mode] is different. Each setting is
used as follows.

-Setup HGM: Used for the internal arithmetic of HGM

-Configuration mode: Used for the internal arithmetic of HGC

Different normalization method can be selected between HGC and HGM. Selecting the same
method is highly recommended without appropriate grounds.

3-39



(8) Multi-stream function setting

When you use HGC without multi-stream function, please select “Not use multi-stream

function” (default) and download to HGC to inactivate the multi stream function.

When you use HGC with multi-stream function, please select “Use multi-stream function”

and download to HGC to activate the multi stream function.

This “Use multi-stream function” setting is only available for application of HGC (version 3.0

or later) and HDM (version 2.30 or later) combination.

Multi-stream function setting

Mot use multi-stream function j

ot Use miletream foneten.
Llze mult-stream function
Download to AGL 7 RE&IOFR ST

(9) Download the change to HGC

To download the setting changed above to the HGC, click the [Download to HGC] button.

Only the settings changed are downloaded to HGC.
The following display will appear after completing the modification.

HGC Download 3
\lr) HGG Downloaded !
Gk

Note: If the setting is changed, the color of the modified cell background changes from blue to

red. And that color returns from red to blue after downloading to HGC.
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3-3-9. HGM shut down
Table 3-19.

Stopping the HGM

Step

Action

1

Click on [Return Menul]

2

Click on [Quit]

Wait until the hfadrv2 command screen closes.
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3-4. Calibration

The device has already been calibrated at the factory but we recommend that you recalibrate it

with your own calibration gas to ensure the accuracy of analysis in the following cases:

1 When the model HGC303 is newly installed.

2 When an unused model HGC303 is started up again.

3 At a calibration interval decided by the user. (Recommended calibration cycle is every 6
months.)

4 After the model HGC303 has been repaired or its parts have been replaced.

3-4-1. Calibration gas requirement

1 TItis imperative that the composition of the calibration gas should resemble the process gas.
If the process gas concentration is high and calibration was done using a low concentration
gas, the chance for error may increase.

2 The unit for calibration gas concentration should be mol%.

3 Methane gas should be contained in case of N2 calibration.

4 Ethane(C2H6) should be contained in the calibration gas to avoid “Retention time lock
error”.
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3-4-2. Calibration procedure

The model HGC303 has two calibration methods.
Each calibration procedure is described below.

Manual calibration

Manual calibration procedure is as follows:

Manual calibration

i

Online HGM User’s mode

i

Change the inlet gas
from sample gas to calibration gas

1

Wait for output stabilization

1

Click the [calibration] button
in HGM User’s mode
(Refer to “3-3-6. Main displays of HGM” on page 3-20)

1

Perform calibration
(Refer to “3-4-6. Calibration methods” on page 3-51)

i

Calibration complete

i

Change the inlet gas
from calibration gas to sample gas

1

Waiting for output stabilization

1l

Manual calibration procedure complete
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Auto calibration

The auto calibration function will perform manual calibrations automatically at user defined

cycle, which is set by operator.

The setting is activated once the [start] button in auto calibration box is pressed. (Fig. 3-18)

(It’s not always necessary that the HGM is communicating with the model HGC303 after these

settings have been made.)

An example of a calibration time chart is shown below.
Setting date and time 2001/09/14 18:00

Setting data: Time: 20:00 Interval: 1 da Hold time: 1 hour
2001/09/14 2001/09/15
18:00 20:00 0:00 20:00 2001/09/16
0:00 20:00

Program start

Calibration mechanism]

20:30  21:00

12
+

Calibration
Relay on Hold time

Relay off

HGC000016000D)

/A CAUTION

(1) Verify that the current time is correct in the [HGC time adjusting] box. [Current] means the

present time, which is being transmitted from the model HGC303.

(2) One measurement data will be used as calibration data. (not average data)

Therefore, set the enough hold time.
(3) Auto calibration will start on the day after the setting date.

(4) Model HGC303 holds the process variables to host control system during [Hold time].

The model HGC303 discerns whether a new calibration should be performed or not by using

an RF (response factor) during auto calibration.
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RF (Response Factor)

An RF is a correction factor used to discern whether a new calibration is correct as compared
with last valid calibration. (For each component)
The model HGC303 uses peak height for RF calculation.

Equation:
PH,
RF, = “
Cal,
Where:

«_»

RF, = Response factor for component “n
PH, = Peak height of component “n” in calibration gas.

« »

Cal, = Gas concentration (Unit: mole%) of component “n” in calibration gas.

RF% DEV (Response Factor Percent Devitation)

RF% DEV is calculated by using the following equation.

RFnew - RFold
RFald

RF% DEV = x 100

% DEV RF Limit

The model HGC303 automatically calculates a “RF% DEV” and decides whether the value is
smaller than the “% DEV RF Limit” or not.

|RF% DEV| < “%DEV RF Limit” => “OK”

|RF% DEV| > “%DEV RF Limit” => “NG”

If all calculation are “OK”, the checked components are calibrated and the new RF is used as
the response factor.

If a NG message appears, none of the components are calibrated and the previous RF will be
used as the response factor.

The user can manually change the “% DEV RF Limit” in Configuration mode.
(Refer to “3-5-5. Configuration mode” on page 3-56)
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Table 3-20. Example of calibration action

Signal to
No Calibration OLDRF NEW RF Judgement model
HDM303
1 Auto RFO RF1 OK OK
2 Auto RF1 RF2 OK OK
3 Auto RF2 RF3 NG NG
4 Manual RF2 RF4 OK NG=>0K
5 Auto RF4 RF5 OK OK
6 Auto RF5 RF6 OK OK
7 Manual RF6 RF7 OK OK
8 Auto RF7 RF8 OK OK

Bold: Valid response factor

Semi Auto calibration

The semi auto calibration function will perform auto calibration sequence triggered by
pressing [start] button operation. The Hold time setting in auto calibration box is used.

/A CAUTION

(1) For manual calibration and semi auto calibration, the RF will be the new RF even if the |RF%
DEV| > “%DEV RF Limit". So the judgement is always OK.
(Example No.4 and 7)

(2) Only the checked components in calibration box are recognized and judged.
Refer to No.11 on “Table 3-21. Calibration factor setting” on page 3-48 for details on the check
box of each component.

The next section describes each function in the calibration panel
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3-4-3. Calibration function

Click the [calibration] icon in User’s mode.
The calibration setting panel (Refer to “ Indication panel” on page 3-20) will then appear.

HGM Calibration Function

Manual Calibration

Start | | |
Semi Auto Calibration  Start | Lnalyzed Yalus| | Calib. Value
Auto Calibration v Ch+ | 0102 |o_1030
—Aute Calibration | CaHe | 1500 |1_5000
StartTime (hh:rmm) m : ﬂ V| -C4H10 | 0303 | [0.3030
T ¥ |n-C4H10 | 0303 ||/0.3030
nterval (days)
Vinee-CH12 | | 0101 |[}0.1010
@\Hmd fime (i m I_—, V| -C5H1 2 | 0110 ||[6.1100
Start Stop ¥ | n-CEH12 | 0135 |]0.1350
_ - v | N2 | 2030 | [3.0300
<HGC Time Adjusting | cha 50899 | [50.6980
Current [ 17:29 | co2 [ 0508 | Jo.5060
adust 17 =] ¢ 25 5] ¥| C2HE [ 2010 ||[z.0100

Auto adjust | Download | Load | Save ‘|\
n/’ Advanced>> |

Compenent Data Tahle

Calibration Record

Calibration Methed

-_—
5]

Operator Action Log Close

HEFF 3]

Fig. 3-18 Calibration setting panel
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Table 3-21. Calibration factor setting

No. Display Description

1 | Manual Calibration A method for specific purpose such as maintenance.

2 | Auto Calibration Model HGC303 automatically calibrates itself at user defined intervals.

3 Time (hh:mm) The box for auto calibration start time

4 Interval (days) Auto calibration interval
Recommended calibration cycle is every 6 months.

5 |Hold Time (hh:mm) Hold time of model HGC303 outputs to host control system.
The model HGC303 holds outputs while the calibration gas is replaced and the
calibration is completed and process gas is replaced.
The minimum hold time is 30 min.
Calibration starts halfway through the set hold time.
Please allow enough hold time to replace the measured gas from process gas to
calibration gas.

6 |Start Start auto calibration

7 | Stop Stop auto calibration

8 |HGC Time Adjusting Set the present time of the model HGC303’s internal clock, before doing auto
calibration.
Click the [download] button and the present time will be downloaded to the
model HGC303.
If the model HGC303 is turned off, the time setting will be reset to [0:00].
Please set the time again before performing auto calibration.

9 |Component Data Table  |Refer to “3-4-4. Description of component data table” on page 3-49 for details.

10 | All check Check all boxes.

11 | Small box Only the selected items will be calibrated.

12 |Analyzed Value Shows the current analyzed data; component concentration.

13 | Calib. Value Concentration of calibration gas.

14 |Load When calibrating using the same gas cylinder, use a previously saved data by
loading.

15 |Save Save calibration gas data
Default directory; C:\Program\files\hgm\Gas*

16 |Close Exit from calibration function window
Return to User’s mode display

17 | Advanced>> [Calib. value] data are usually protected with a password.
Click this button if it is required to change the [Calib. Value].
The password screen will then appear.

18 |Semi Auto Calibration By press [start] button, model HGC303 starts auto calibration.
This function is available for HGC (version 3.0 or later)

19 |HGC Time Adjusting> Setting for HGC time auto adjust function after power up.

Auto adjust This function is available for application of HGC (version 3.0 or later) and HDM

(version 2.30 or later) combination.

20 |Calibration Record Last ten calibration information can be seen.
(Time stamp, Response Factor, Retention time)
This function is available for application of HGC (version 3.1 or later), HGM
(version 4.70 or later) and HDM (version 2.30 or later) combination.

* In case of 64bit type operation system, data are saved in c:\Program files (x86)\hgm\data.
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Table 3-21. Calibration factor setting

No. Display Description

21 |Calibration Method 1 point [default] and 3 points calibration can be selected.1 point is calibration
using data of one analysis.3 points is calibration using data of last three analysis
average.This function is available for application of HGC (version 3.1 or later)
and HGM (version 4.70 or later) combination.

22 | Operator Action Log Last ten operator action can be seen.

(Time stamp, Setting action of Configuration mode and Maintenance mode)
This function is available for application of HGC (version 3.1 or later) and HGM
(version 4.70 or later) and HDM (version 2.30 or later) combination.

3-4-4. Description of component data table

Select [Component data table] from the calibration setting panel, the following screen will

appear.

ﬂ Component Data Table x|

Orline 2001 A 2407 13:23
Component | cal GasConc. | MewPH | oldRF | NewRF | FFzDEv | % DEVRF Limit [ Judgement |
Ch+ 100 513,20 5416656 5423471 014 70,00 oK.
CaHs 1.510 441,72 4247 54 4266.04 0.43 10.00 oK.
iC4H1O 0,309 £399.25 20435.53 20709.54 1.34 10.00 oK.
n-C4HT0 0.293 5289.30 17698.05 17743.33 029 10.00 oK.
neo-CEH1Z 0,100 1726.15 17286.04 17330.82 0.26 10.00 oK.
i-CEH1Z 012z 154722 12834.21 1266213 .18 10.00 oK.
nCEHTZ 0103 116049 1108550 11266.93 1.81 10.00 oK.
Nz 2980 211249 725,04 70889 234 10.00 oK.
CH4 90,966 25560.55 324.99 32515 0.05 1000 oK.
coz 0.503 3720 741153 7390.05 029 10,00 oK.
CoHE 3010 443058 145,45 148857 i} 10.00 oK.

Load | Save | Preview | Close
‘ Calibration start I Refresh |

Fig. 3-19 Component data table

Table 3-22. Description of component data table

Item Description
Component Component name
Cal. Gas Conc The component’s concentration in the cylinder for calibration
New PH Peak height of the last calibration
Old RF Last valid response factor
New RF Response factor of the last calibration
RF% DEV The result of RF% DEV is displayed.
Refer to “ RF% DEV (Response Factor Percent Devitation)” on page
3-45 for more details.
%DEV RF Limit The allowable tolerance of “RF% DEV” is displayed.
Default value is 10% (absolute value)
These values can be changed only in Maintenance mode.
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3-4-5. Report

Table 3-22. Description of component data table

Item

Description

Judgement

|RF% DEV| < “%DEV RF Limit” => “OK”

|RF% DEV| > “%DEV RF Limit” => “NG”

If all judgements were found to be “OK”, the checked components will
be calibrated and the New RF will be used as the response factor.

If an NG message appears, no components will be calibrated and the
Old RF will be used as the response factor and the model HGC303 will
transmit an “RF error” to the host control system via the model
HDM303.

Load

Recalls saved data. File name extension:.cdt

Save

The latest component data table is saved.
Default directory is C:\program files\hgm\data *

Preview

Latest response factor data is displayed. The report can also be printed
out.

Calibration start

For manual calibration.
This button only appears when in Manual calibration mode.

Refresh

HGM recalculates “new RF” and “RF%DEV”.
This button only appears when in Manual calibration mode.

* In case of 64bit type operation system, data are saved in c:\Program files (x86)\hgm\data

Click the [Preview] button and the following preview screen will appear.

HGC Calibration
Report Date Dec-07-2001
Time 18:30:00
File Date Dec-07-2001
Filename 01120701.cdt Time 13:23:30
PV I?Iil\l\ﬁg CAL CONC NEW PH OLD RF NEW RF RF% DEV JUDGE
1 C6+ 0.100 3413.20 34186.56 34234.71 0.14 OK
2 C3H8 1.510 6441.72 4247.64 4266.04 0.43 OK
3 i-C4H10 0.309 6399.25 20435.53 20709.54 1.34 OK
4 n-C4H10 0.298 5289.30 17698.05 17749.33 0.29 OK
5 neo-C5H12 0.100 1726.15 17286.04 17330.82 0.26 OK
6 i-C5H12 0.122 1547.22 12834.21 12682.13 -1.18 OK
7 n-C5H12 0.103 1160.49 11066.80 11266.93 1.81 OK
8 N2 2.980 2112.48 725.84 708.89 -2.34 OK
9 CH4 90.966 29580.98 324.99 325.19 0.06 OK
10 | CO2 0.503 3717.20 7411.53 7390.06 -0.29 OK
11 | C2H6 3.010 4480.58 1485.46 1488.57 0.21 OK

Fig.3-20 Preview screen of report

3-50




3-4-6. Calibration methods

The model HGC303 has three-calibration methods, manual, automatic and semi automatic.

Manual calibration

Table 3-23. Manual calibration procedure

Step Action
1 Select [Manual calibration].
5 Recall the saved calibration data or input concentration of each component
manually.
3 Perform calibration by following the flow chart below.

‘ Calibration setting panel

Select [Start]

- ‘ Click [Refresh]
‘ Each RF is calculated by HGM |

Component RF9%DEV>%DEV RF limit RF error Click [Close]

Data table message will
appear

RF%DEV<=%DEV RF limit

‘ All judgements are OK. }

Click [Calibration start]

‘ HGC is calibrated ‘

‘ Component data table ‘

Click [Close]
‘ HGCis NOT calibrated

‘ Calibration setting panel ‘

l

‘ End

Both the [Refresh] and the [Calibration Start] buttons are active when in manual calibration
mode.

/A CAUTION

Perform calibration after verifying that the carrier pressure and oven temperature are both stable.
Do not input zero into any box.
Do not calibrate without calibration gas.
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Auto calibration

Table 3-24. Operating auto calibration procedure

Step Action
1 Set the model HGC303 Time Adjusting to the present time.
2 Select [Auto calibration].
3 Choose a [Time], [Interval], [Hold time]
(Refer to “Table 3-21. Calibration factor setting” on page 3-48.)
Recall the saved calibration data or input concentration of each component
4
manually, then check the small box.
Click [Start].
5 (When Auto calibration is “ON”, the [STOP] button will turn on. When
Auto calibration is “OFF”, the [START] button will turn on.)

If you need to cancel auto calibration, click [Stop] from the Auto calibration setting panel.

Semi-auto calibration

Table 3-25. Operating semi auto calibration procedure

Step Action
1 Set the model HGC303 Time Adjusting to the present time.
2 Select [Semi Auto calibration].
3 Choose a [Time], [Hold time].
(Refer to “Table 3-21. Calibration factor setting” on page 3-48.)
Recall the saved calibration data or input concentration of each component
4
manually, then check the small box.
5 Click [Start] for immediate starting the Semi auto calibration.
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3-5. GPA mode

Perform the following procedures when the HGM is used in GPA mode.

3-5-1. Setting the HGM to GPA

(1) Set the HGM online as described in “3-3-2 : Starting up the HGM with model HFA100”
on page 3-8.
(2) Select [GPA] from calculation mode in the Setup HGM screen.

(Default: ISO mode)

HGC -

Find HGC
44260805 -

Analyzer Status

Maintenance Mode Product key

Heatvalue TotaliRaw) [
Owven temperature and Cartier gas pressure

Smin/ Ssec -
Auto Saving Interval

Diata Saving interval
[ Auto Saving

Calculation Mode

Change password >= Extended setup ==

QK Cancel

Fig.3-21 Setup HGM display (GPA)

= Setup HGM Version 4.83

Analyzer Status

Maintenance Mode Product key

Data Saving interval
[~ Auto Saving

Calculation Mode

HGC = Normalization Method
 iStandard normalization (Default)
Find HOC Flormalized PY mal® = P 1007 PV1B ‘
44360805 -

" Methane nermalization
MNormalized PV3{CH4)=100- sum(P+v1 ta BFY10,11)

Heatvalue, TotalRaw) /
Owen tempersture and Carrier Uas pressure

Smin/ Gsec ~
Auto Saving Interval b

GPA =

Change password ==
(818 Cancel
Fig. 3-22 Normalization method setting (GPA)
(3) If necessary, click on [Extended setup >>], and select “Normalization method”.

(4)

Configure the other values such as “Data Saving interval’, and then click the [OK] button.
The exchanging procedure is then completed.
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3-5-2. Data save

3-5-3. Data edit

The mechanism is same as for ISO mode. (Refer to “3-3-4. Set up HGM” on page 3-13)
The data is saved as text files (.hv2 or.cv1 or.sv2) in C:\program files\hgm\data (Default).

In the case of 64bit type operation system, data are saved in c:\Program files (x86)\hgm\data

Note: The file (.sv2) includes date/time, oven temperature (unit: °F) and carrier gas pressure

(unit: psi).

The procedure to edit data is the same as for ISO mode.(Refer to “3-3-4. Set up HGM” on page

3-13)

I e L e O e
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A32 -] =[2002/9/26 6 42
A [ B I = IO = F B H i 4 K B
| 1 |Date/Time Totallraw) rGHYdry  [rGHYsat  rMHYdre  rhHYsst  (GHMdry  NHMdre Zdry Zzat GPM_C2+ GPM_C3+ GF
| 2 | 2002/9/26 911 1001802 1048914 1030945 D464556) 030242 221054 2003461 0DO7674) 0997356, 1550157 076096 O
| 3 | 2002/9/26 506 1001762 1048603 1030025 464354 DA02222 2219603 2003514 0DHTET4 0HHTIEE 1550122 0TEO113 O
| 4 | 2002026 501 1001434 104887 1030002 9464130 HID200A 2219656 200356 0DOTETS 000TIST 154040 0TEDE41 O
| 5 | 2002/0/26 856 1000507 104808 103101 D465162 DI03014) 2210540 2003471 ODOTE74) ODOTI6E 1550404 0761761 O
| 6 | 2002/9/26 851 1001454 1048953 1030954 D464907 0302765 2210649 2003558 0997674, 0997356, 1550406 0760781 O
| 7 | z002/9/26 46 1001027 1045.004 1031034 DAGEIDS DA0SZ42 2219445 200336 0DOTET4 0DOTIEE 1551088 0762228 O
| B | 2002/0/26 841 1000805 1049.263 1031200 H46TTAZ HI0EEH1 | 2219803 2003715 0DOTETI 000754 1554400 0TA4E65 O
| o | 2002/0/26 836 1000608 1040228 1031 254 D467442 DI0EZ66) 2220002 2003880 ODOTE73) 0DOT7IE5 1553326 0763236 O
| 10 | 2002/9/26 851 1001462 1040154 1031162 Q466602 D304431 | 2219557 2003488 0D97673 0997355 1552851 0762948 O
| 11 | 200279726 826 100187 1048607, 103084, BAG3542) 8301423 2210717 2003611 0DHTGTS, 0DHTAST 1548447 0758 0
|12 | 2002/0/26 821 100166 104889 1030021 H464316 HI0D2104 2219665 2003560 0DOTET4 000TIST 1540366 OTEO0EE O
| 13 | 2002/0/26 816 1001664, 104892 1030951 0464604 DI02468) 2210504 2003428 ODOTET4 0DOTIEE 1550514 0761303 o
| 14 | 2002/9/26 811 1002044 1048709 1030744 DAG2646) 0300542 2210471 2003387, 0DUT675 0997357 1547393 0758553 O
| 15 | 2002/9/26 B0 1001162 1048676 1030714 DAG235 HA0DOZE1 | 2219500 2003405 0DOTETE 0DHTIEE 1546716 0T5TOSE O
| 16 | 2002/0/26 801 1001003 1048804 1030837 946351 9301391 2219818 20037 0DOTETS 000TI5T 1547053 0750407 O
| 17 | 2002/9/26 756 1001533 1048575 1031.005 D4G5115 DI02060) 2210620 2003543 ODOTE74) 0DOTIEE 1550046 0761012 O
| 18 | 2002/9/26 751 1000361 | 1040.073) 1031102 Q466028 DI0SB67, 2210601 2003523 0PYT673, 0DO7355 1552658 0762192 O
| 18 | 2002/9/26 746 1001425 1048666 10300 DA64122 DA01HHZ 2219540 2003465 0DOTET4 0HOTIEE 1550088 0T602T3 O
| 20 | 2002/0/26 741 1000892 1048781 1030A15 9463202 HI0I1TT 2219833 2003712 0DOTETS 000T3I5T 1540083 0757002 O
| 21 | 2002/9/26 736 1000407 1048004 1030035 0464445 030231 2210672 20035.76) ODOTE74) ODOTIEE 1540025 0760086 O
| 22 | 2002/9/26 751 1000868 1048982 1031.012) Q46517 0303024 2219677 20035.86) 0997674, 0997356, 1550531 0761855 O
| 23 | 2002/9/26 726 1001182 1048915 1030046, D4G4551 | B302HME 221061 2003522 0997674, 0DHTASE 1549921 OTG0GE3,
| 24 | 2002/0/26 721 1000270 1048897 1030020 H464360 HI0L2I5 2219870 2003750 0DOTETS 000TIST 1540068 075014 O
| 25 | 2002/9/26 716 100037 1040167 1031194 DAGED0Z| DI04726) 2210543 2003477 ODOTET3) ODOTIEE 1 554081 0763060 O
| 26 | 2002/9/26 711 1001214 1048906 1030957 D464474 0302339 2219502 2003426) 0997674, 0DO7356, 1550695 076068 O
Fig. 3-23 An Example of saved data files (.hv2)



The contents of each line of hv2 are described below.

Table 3-26. The contents of each line of.hv2

Displayed name Full name
Date / Time YYYY/MM/DD HH:MM:SS

Total (raw) Total raw concentration

rGHVdry real Gross Heating Value dry
rGHVsat real Gross Heating Value sat
rNHVdry real Net Heating Value dry
rNHVsat real Net Heating Value sat

GHMdry Gross Heating Value per unit mass
NHMdry Net Heating Value per unit mass
Zdry Compressibility Factor dry

Zsat Compressibility Factor sat
GPM_C2+ Gallons per thousand cubic feet C2+
GPM_C3+ Gallons per thousand cubic feet C3+
GPM_C4+ Gallons per thousand cubic feet C4+
GPM_iC5+ Gallons per thousand cubic feet iC5+
rRdGas real Relative density Gas

RdLiq Relative density Liquid

Wobbe_dry real Wobbe Index dry

Wobbe_sat real Wobbe Index sat

GasDen Gas Density

LigDen Liquid Density

RVP Reid Vapor Pressure

PV(1)-(11) raw data

3-5-4. File auto saving

The mechanism is the same as for ISO mode. (Refer to “3-3-4. Set up HGM” on page 3-13)
Data are saved using the extensions .hv2, .cvl and.sv2 instead of.hv1,.cvl and.sv1.

The configuration mode for the GPA mode is described next.

Make sure that configuration mode has been set properly.
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3-5-5. Configuration mode

Numerous configurations of the model HGC303 and the HGM can be done in this mode.
Click on [Configuration mode] from the main menu. The following screen appears after
entering the password.

| Configuration Mode [Onlinel x
Configuration Data
Qutputs Configuration Reference conditions(GPA)
CB+ Configuration A47/35017 =
Cut-off(Mal%) %0EY RF Limit Base pressure 14 608 =

PVl Hexane + 0.0050 10.0000 —
pV2 Propane 00300 100000 Total of raw concentration limit
e High Limnit 108 mol%

-Butane 0.0100 10,0000 B mab
PV4 o Bfare 00100 00000 Loy Limnit mol%
PY5 neo-Pentane 0.0100 10.0000 Normalization Method
PVE i-Pentane 0.0050 100000 Load | (Load the setting from [Setup HGM] Panel)
pPv7 n-Pentane * Standard normalization (Default)

iy Lo MNaormalized PV mal% = PV 100/ P16
i Nitarogen 0.0300 10.0000 —
e Methane = 0000 10,0000 " Methane normalization
"Normalized PY3{CH4)"=100- sum(Pv1 to 8 Pv10,11)
PV10 Carbon dioxide 0.0300 10.0000
Pyt Ethane 0.0300 10,0000 e
Mormalized PY mol% = Py x 100/ (P16 + He)

PV12 Heat value GPA Real Gross Hv{dry) (BTU/CF)  ~| He(mol%)= o CHA{mol%)<z7 0
PV13 Density / Relative density |GPA Gas Density(lb/1000CF) lizil He= | X CHE + | ==CHa+
PV Waobbe index GPA Real Waobbe index(dry) (BTUICF | Hei LA [ ==CH4
PV15 Compressibility factor GPA Compressibility factor Z(dry gas) - | HE e
PV16 Total of raw concentrations; Sum of PY1 to 11 Nnrmahzed P mol% = Py x 100/ (PV16 + He)
Ak Oven Temprature He (constani) mol% .

Pv1s Carrier gas pressure
P19 ICV / Net Heating value ‘GFA Real Met HY(dry) (BTUICF)

PV20  Relative Density / ‘GFA Real Relative Density(dry gas) j ‘NDT use raulti-stream function j
Helium normalized mal% /
Specific Heat K

J Multi-stream function setting

PV High ! Low Alarm Configuration |

Qutput setting in Auto Calibration

Hold j | Download to HGC | Return Menu |

Fig. 3-24 Configuration mode display (GPA)

Table 3-27. Description of configuration mode display (GPA)

Display Description
Outputs Low cut off: Threshold of a peak or a noise
configuration When the detected value < low cut off value, the output is transmitted
as 0 mol%.
%DEV RF Limit: See “3-4-2. Calibration procedure” on page 3-43 for
details.

Each RF %dev limit can be set independently.

PV12 to 15, 19 and 20 can be configured to set which out- puts will be
transmitted to the host control system.

PV High / Low Alarm Configuration:

High / Low Alarm limit values can be entered for PV1-11, PV12-15,
PV19-20.

This setting is available for application of

HGC (version 3.1 or later), HGM (version 4.70 or later)

and HDM (version 2.40 or later) combination.
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Table 3-27. Description of configuration mode display (GPA)

Display Description

Output settingin | Data update to the HDM during auto or semi-auto calibration can be
Auto Calibration | selected after executing auto or semi-auto calibration.

Hold [default]

Calibration data (New RF)

Note: When Calibration data (New RF) is selected, Total (raw) error is also
sent as the HGC status to the HDM with updated data. This setting is
available for application of HGM (version is 4.83 or later) and HGC
(version is 3.3 or later) combination.

Reference Configuration data for heat value calculation can be selected or input
conditions manually.

Total of raw conc. | Usually, the total of raw concentration is within 95-105mol% during
process gas analysis.

If these values are required to be changed, input a user defined value
for both high and low limit.

Normalization Normalization method can be selected.

method Default is “Standard normalization”.

Multi-stream use or Not use of multi-stream function can be selected.

function setting This setting is only available for application of HGC (version 3.0 or

later) and HDM (version 2.30 or later) combination.

Download to HGC | All configured data are downloaded to the model HGC303 by clicking
this button. When the message appears, download operation has been
successfully completed.

Return Menu Exit from Configuration mode. Return to Main Menu

A description of the data-setting panel is given next.

(1) PV1 - 11 configuration

Note: *These configuration methods are same as those for ISO mode. Refer to “ (1) PV1 - 11
configuration” on page 3-31.
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(2) PV12 - 20 configuration

PV12 to 15, 19 and 20 can be configured to set which outputs are to be transmitted to the host
control system.

PV12  Heatvalue \Real Gross Hv(dry) (BTU/CF) M
PV13 Density / Relative density |Rea| Relative Density{dry gas) j
PV14 Wobbe index |Rea| Wohbe index(dry) (ETIVCE) j

PV15 Compressibility factor |Cumpressibi|ity factor Z(dry gas) j
PV16 Total of raw concentrations; Sum of P41 to 11

PV1T Cren Temprature

PV13 Carrier gas pressure

PV19 124 f Met Heating value |Rea| Met HVidry) (BETUCE)

PV20 Felative Density / |Specifi|: Heat K.
Helium normalized mal%o f
Specific Heat K

Fig. 3-25 Output configuration panel (GPA)

Lelle ]
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Possible configurations for each PV are as follows:

Table 3-28. Possible configurations of PV12-20 (GPA)

PVi12

Choose one from followings as a PV12 output value.

GPA Real Gross HV(dry) (BTU/CF) [GPA default]

GPA Real Gross HV(sat) (BTU/CF)

GPA Ideal Gross HV(dry) (BTU/CF)

GPA Ideal Gross HV(sat) (BTU/CF)

GPA Gross HV(dry) (BTU/Ibm)

Following setting is available for application of HGC (version 3.1 or later), HGM
(version 4.70 or later) and HDM (version 2.40 or later) combination.
ISO SCV(real) (MJ/m®) [ISO default]

ISO SCV (ideal) (MJ/m?)

ISO ICV(real) (MJ/m’)

ISO ICV (ideal) (MJ/m’)

ISO SCV(real) (kJ/m)

ISO SCV(ideal) (kJ/m?)

ISO ICV(real) (kJ/m’)

ISO ICV (ideal) (kJ/m)

ISO SCV(real) (kWh/m®)

ISO SCV(ideal) (kWh/m?)

ISO ICV(real) (kWh/m®)

ISO ICV (ideal) (kWh/m?)

Following setting is available for application of HGC(version 3.6 or later) and
HGM(version 6.10 or later) combination.

Note: “GCV” means “Gross Calorific Value”.
GCV equals to SCV(Superior Calorific Value).
“NCV” means “Net Calorific Value”.
NCV equals to ICV(Inferior Calorific Value).

ISO GCV (real)(MJ/m*)[ISO default]
ISO GCV (ideal)(MJ/m’)
ISO NCV(real)(MJ/m?)
ISO NCV (ideal)(M]/m’)
ISO GCV(real)(kJ/m’)
ISO GCV (ideal)(kJ/m’)
ISO NCV(real)(kJ/m’)
ISO NCV(ideal)(kJ/m’)
ISO GCV(real)(kWh/m®)
ISO GCV (ideal)(kWh/m?)
ISO NCV(real)(kWh/m?)
ISO NCV (ideal)(kWh/m®)

PV13

Choose one from followings as a PV13 output value.
GPA Gas Density(Ib/1000CF) [GPA default]

GPA Real Relative Density(dry gas)

GPA Real Relative Density(sat gas)

GPA Ideal Relative Density(dry gas)

GPA Ideal Relative Density(sat gas)

ISO Density(real) (kg/m’) [ISO default]

ISO Density(ideal) (kg/m’)

ISO Relative Density (real)

ISO Relative Density (ideal)

3-59




Table 3-28. Possible configurations of PV12-20 (GPA)

PV14

Choose one from followings as a PV14 output value.

GPA Real Wobbe Index (dry) [GPA default]

GPA Real Wobbe Index (sat)

GPA Ideal Wobbe Index (dry)

GPA Ideal Wobbe Index (sat)

Following setting is available for application of HGC (version 3.1 or later), HGM
(version 4.70 or later) and HDM (version 2.40 or later) combination.

ISO Wobbe Index (real) (MJ/m?) [ISO default]

ISO Wobbe Index (ideal) (MJ/m?)

ISO Wobbe Index (real) (kJ/m?)

ISO Wobbe Index (ideal) (kJ/m®)

ISO Wobbe Index (real) (kWh/m?)

ISO Wobbe Index (ideal) (kWh/m?)

Following setting is available for application of HGC (version 3.6 or later) and
HGM(version 6.10 or later) combination.

Note: “G” means “Gross”. “G(Gross)” equals to “S(Superior)”.
“N” means “Net”. “N(Net)” equals to “I(Inferior)”

ISO G Wobbe index (real) (MJ/m?)[ISO default]

ISO G Wobbe index (ideal) (MJ/m’)

ISO G Wobbe index (real) (kJ/m®)

ISO G Wobbe index (ideal) (kJ/m’)

ISO G Wobbe index (real) (kWh/m?)

ISO G Wobbe index (ideal) (kWh/m?)

ISO N Wobbe index (real) (MJ/m’)

ISO N Wobbe index (ideal) (MJ/m”)

ISO N Wobbe index (real) (kJ/m”)

ISO N Wobbe index (ideal) (kJ/m?)

ISO N Wobbe index (real) (kWh/m?)

ISO N Wobbe index (ideal) (kWh/m®)

PV15

Choose one from followings as a PV15 output value.
GPA Compressibility factor Z (dry gas) [GPA default]
ISO Compressibility factor Zmix [ISO default]

PVlie

Total of raw concentrations

PV17

Oven temperature

PV18

Carrier gas pressure
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Table 3-28. Possible configurations of PV12-20 (GPA)

PV19

Choose one from followings as a PV19 output value.

GPA Real Net HV (dry) (BTU/CF) [GPA default]

GPA Real Net HV (sat) (BTU/CF)

GPA Ideal Net HV (dry) (BTU/CF)

GPA Ideal Net HV (sat) (BTU/CF)

GPA Net HV (dry) (BTU/CF)

Following setting is available for application of HGC (version 3.1 or later), HGM
(version 4.70 or later) and HDM (version 2.40 or later) combination.

ISO ICV(real) (MJ/m?) [ISO default]

ISO ICV (ideal) (MJ/m?)

ISO ICV(real) (kJ/m?)

ISO ICV (ideal) (kJ/m”)

ISO ICV(real) (kWh/m®)

ISO ICV (ideal) (kWh/m?)

Following setting is available for application of HGC(version 3.6 or later) and
HGM(version 6.10 or later) combination.

Note: “NCV” means “Net Calorific Value”.
NCV equals to ICV(Inferior Calorific Value).

ISO NCV (real) (MJ/m*)[ISO default]
ISO NCV (ideal) (MJ/m?)

ISO NCV (real) (kJ/m?)

ISO NCV (ideal) (kJ/m?)

ISO NCV (real) (kWh/m’)

ISO NCV (ideal) (kWh/m’)

PV20

Choose one from followings as a PV20 output value.
GPA Real Relative Density(dry gas) [GPA default]
GPA Real Relative Density(sat gas)

GPA Ideal Relative Density(dry gas)

GPA Ideal Relative Density(sat gas)

GPA Specific Heat K

ISO Relative Density(real) [ISO default]

ISO Relative Density(ideal)

ISO Helium normalized mol%
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(3) PV High/Low Alarm Configuration

Note: These configuration methods are same as those for ISO mode. Refer to “ (3) PV High/
Low Alarm Configuration” on page 3-36.

(4) Output setting in Auto Calibration

Note: These configuration methods are same as those for ISO mode. Refer to “ (4) Output
setting in Auto Calibration” on page 3-37.

(5) Reference conditions

Configuration data for heat value calculation can be either selected from the menu or input
manually.

(5-1) C6+ configuration

Select a value to be used as C6+’s physical constant.

e 47/35/17 [Default] Reference conditions(GPA)
CEB+ Canfiguration

« 50/50/0
Base pressure

* 50/25/25 e
Total of raw concentration lim

e 57/28/14 a0i2ai2a
High Limnit a7/28/14

o Other value Lowy Limit C:ther value

Note: If [Other value] is selected, the following screen will appear.

Caonfiguration other walue ;lglll
Input the heat value using as CH+

Summation factor D.DEIBS 1ipsia
Molar mass 958958
Relative density, gas 4.3132
Gross Heating Value 52764 BTU/CE
et Heating Walue 4880 BTU/CE
Gross Heating Value 208745 BT bm
et Heating Walue 19342 BT bm
Relative density liguid 0.679594
Liguid density 5. 6HBA lhmfgal
Yolume 22618 ZFigal
“apor pressure 3.020 psi

Ok Cancel

Input each value for C6+’s physical constant.
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(5-2) Base pressure (psi)

e 14.50 Reference conditions(GPA)

CB+ Configuration |4?,f35,r1? j
e 14.696 [Default] Base pressure 14 698 |
* 14.730 Total of raw concentration lim{14 .50
. 15.025 High Lirmit e
« Other value Law Limit 15.025

Other value

Marmalizatinn Mathad

(6) Total of raw concentration

Note: These configuration methods are same as those for ISO mode. Refer to “ (6) Total of
raw concentration” on page 3-39.

(7) Normalization method configuration

Note: These configuration methods are same as those for ISO mode. Refer to “ (7)
Normalization method configuration” on page 3-39.

(8) Multi-stream setting

Note: These configuration methods are same as those for ISO mode. Refer to “ (8) Multi-
stream function setting” on page 3-40.
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3-5-6. User’s mode (GPA)

Click on [User’s mode] in the main menu and a display as shown below will appear. The size

of the display is fixed (full screen).

|j Users Mode Version 4.83 [HGC]

LI

O Gross(Dry)
[I3"4 1050

DispData & Total[mol%]

“Date Time
2007107118 14:10:09
LI Status

[ ——

% Retertion Time  (seck
" Peak Height
£ Peak Area

1045

1040

Chromatogram

£ Conc.(Raw) (mol%e)
£ Conc.(Mormalized) (mol#)
cEd 24850
caHg_ 59100
I-C4H1n__ 68.500
- O ncaptg__o0 .30
2007/07418 14:06 o
Forward LcaH12 120850

URY 1
JRE:
Save

Print s

1]
™ Overite

REVERSE

LRY A

n-csH12l 141550
Nz 217500

cHal_ 221500
cog 259950
C2Hg  27B.500

i-C3HIZ n-csHiz

~ -~ Calculated Yalle

@ BTU(dry)  BTU (sat)
~ Densty  {  Oihers
Totaliraw) 100072 | mol%
Resl GHY | 1044 49 | &TWIEF
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Fig. 3-26 User’s mode display (GPA)

This screen is divided into three graphs with measurement data on the right.

Table 3-29. Description of user’s mode display (GPA)

Screen

Description

Top (blue)

Graph to monitor heat value and the total of raw concentration

Center (white)

Chromatogram

Bottom (red)

Graph to monitor carrier gas pressure and oven temperature

Right panel

Process gas analysis data

3-64




The differences between ISO and GPA mode in User’s mode are given below.

Table 3-30. The difference between ISO and GPA mode in user’s mode

Item ISO GPA
. . o 3 Unit: BTU/CF or
Top (Blue) Left vertical axis Unit: MJ/m BTU/Ibm
Center (white) Chromatogram ISO and GPA use the same display.
Left vertical axis Unit: degree C Unit: degree F
Bottom (Red)

Right measurement
data

Right vertical axis Unit: kPa Unit: psi

Data Box .

(Rt, PH etc.) 1SO and GPA use the same display.
Calculated Value Real or Ideal CV Refer to the next

page.

Oven temperature
Carrier gas pressure

Unit: degree C
Unit: kPa

Unit: degree F
Unit: psi

Other function

ISO and GPA use the same function.
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3-5-7. Main display panels of HGM (GPA)

Indication panel

The data displayed in this panel is updated every 5 minutes.

Table 3-31. Indication panel description (GPA)

No.

Panel

Description

1

Date time

Current date and time

2

Status

Communication status appears when the
HGM is communicating with model
HGC303.

Data box

Click a button to select a data type.
Default: Retention time (sec.)

Calculated Value

Select between for BTU (dry), BTU (sat),
Density, or GPM

Default: BTU (dry)

Refer to description of calculated value on
page 3-67.

Oven Temp. and
Carr. Pres.

Oven temperature and carrier gas pressure

Chromatogram

The last 300 chromatograms are stored in
RAM. Save data as required.

Select [previous XX] or [latest] to view the
chromatogram.

If [previous XX] is selected, the auto reload
function stops. XX: 01-299

Return to [latest] to monitor the latest
chromatogram.

Auto reload function starts again.

[Field work]

The model HGC303 holds outputs to the
host control system during field
maintenance.

Click the [Field work] button then [ON], to
set the holding time to [24hrs]. [Field work]
button blinks while performing fieldwork.

[Calibration]

Click the [Calibration] button to perform
calibration.

The [Calibration] button blinks during auto
calibration.

Refer to “3-4. Calibration” on page 3-42

F ield work | Calibration
Repaort

[Report]

Click the [Report] button to make a report.
Refer to “3-3-7. Report” on page 3-26.

10

HGC Status

Green indicates that the model HGC303 is
functioning normally.

If the color changes to red, click this button
to view the error message.

Refer to “Chapter 5. Troubleshooting” on
page 5-1.

11

Return Menu

Exit from User’s mode
Return to Main Menu
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Note: Description of calculated value (GPA)

Select one of the four items to view the calculated values

(®BTU (dry), @BTU (sat), @Density, D GPM)
All calculated values for that item are then displayed.

The contents of the calculated values are given below.

®BTU (dry)
—Calculated Yalue
i+ = BTU [=at)
{ Density { Others
Tatsl(rasad |100.001 0 mel%
Real GHY [1044 22 | BTUI/CE
Real MHY | 942 63 | BTWICFE
ZHN 222176 BTUAM
rIHRA 20051.0  BTUABM
Z 0.9977
14 G96psia | GOF

@BTU (sat)

—Calculated Yalue

O BTU [dry)l %

" Density = Cihers

Tatal(rasd | 100,001 | mals

Real GHY [102629  BTWICE

Feal MHY | 92645 | BTWCF
il 09974

14 B96psia , BOF

Total (raw) |Total raw concentration Total (raw) |Total raw concentration
Real GHV  |Real Gross Heating Value (dry) Real GHV  |Real Gross Heating Value (sat)
Real NHV  |Real Net Heating Value (dry) Real NHV  |Real Net Heating Value (sat)
GHM Gross Heating Value per unit mass (dry) Z Compressibility factor (sat)
NHM Net Heating Value per unit mass (dry)
Z Compressibility factor (dry)
@ Density @Others
—Calculated YWalue -Calculated Walue
 BTU (dryy BTU (sat)  BTU (dey) BTU (zat)
& Density] ¢ Cthers " Density  («
GD 470132 | Ib000CF GPMC2+ [ 15115 qalF 1000 F
LD 27069 Ibigal GPMC3+ [ 07158 |galfiooocF
Feal RD gaz | n.alan GP Cd4+ [ 02954  galAOoOCF
RO liguid [ 03248 GPMICS+ [ 00808 galinoocF
Real\WI(dry) [1331 23 BTUICF RvP (452281 peia
Realvi(zst)[1308 38 BTWCF K [ 13015
14 EQEpsia | GOF 14 B96p=ia , GOF

GD Gas Density GPM C2+ |Gallon per 1000CF C2+
LD Liquid Density GPM C3+  |Gallon per 1000CF C3+
Real RD gas |Real Relative Density, gas (dry) GPM C4+  |Gallon per 1000CF C4+
RDliquid  |Relative Density, liquid GPM iC5+ |Gallon per 1000CF iC5+
Real WI (dry) [Real Wobbe Index (dry) RVP Reid Vapor Pressure
Real WI (sat) [Real Wobbe Index (sat) K Specific Heat

Refer to the appendix for the calculation formula for each value.
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Heat value and total raw concentration

1 106
2« 0
3a

4

6 1050

Fig. 3-27 BTU trend graph and the total of raw concentration

Table 3-32. Trend graph of BTU and Total raw concentration description

No. Display Description
1 |URV(BTU) Upper Range Value for BT'U, default value: 1150BTU/CF
Click the [URV] button to change the URV value
2 Load (Offline) Saved data is recalled.
File name extension:.hvl
3 Save (Online) The latest data is saved.
Default directory is “C:\Program files\hgm\data”.*
4  |Print Verify that your printer is connected and working properly.
5 |6hours Time range of the horizontal axis.
(time range) Select a time range from pull-down menu:
30 min, 60 min, 3 hour, 6 hour, 12 hour, 1day, 2 days, 3 days, 6 days, 12 days.
Default: 30 min.
6 |LRV(BTU) Lower Range Value for BTU, default value: 950BTU/CF
Click the [LRV] button to change the LRV value
7 |URV Upper Range Value for Total, default value: 103%
(Total raw conc.) Click the [URV] button to change the URV value.
8 |LRV Lower Range Value for Total, Default value: 97%
(Total raw conc.) Click the [LRV] button to change the LRV value.
9 |Blackcircle Black indicates BTU graph.
Click the [Disp data] button (No.11) to select a data type.
Default: Gross/Dry
10 | Red circle Red indicates total raw conc. graph.
11 |Disp. data Select a data type for heat value.
(Gross/Dry, Gross/Sat, Net/Dry, Net/ Sat, GHM Dry, NHM Dry)
12 | Time Online: Date and time of the latest data (data is reloaded every 5 min.)
Offline: Date and time of when the data was saved.

* In case of 64bit type operation system, data are saved in c:\Program files (x86)\hgm\data.
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Fig. 3-28 Trend Chromatogram (online)

Table 3-33. Chromatogram description

No. Display Description
1 |URV Upper Range Value for vertical axis
Click the [URV] button to change the URV value
Default value is 1
2 Load (Offline) Saved data is recalled. File name extension:.cgl
3 Save (Online) The latest data is saved.
Default directory is “C:\Program files\hgm\data”.*
4  |Print Verify that your printer is connected and working properly.
5 | Over write Overlapped Chromatograms are displayed.
6 Reverse Click the [reverse] button to invert the display and [No.9] [Forward] changes the
display to [Reverse].
Default: [Forward]
7 |LRV Lower Range Value for vertical axis
Click the [LRV] button to change the LRV value. Default value: -1
8 | Disp Components Check the box to display each component name.
9 | Forward-Reverse To invert / revert the display
10 | Upper gate marker Gate start marker of each component.
11  |Lower gate marker Gate end marker of each component.
12 |Time Online: Date and time when latest data is reloaded
Offline: Saved date and time
13 | Status bar (Online) Online: Date and time of the latest data (data is reloaded every 5 min.)
Offline: Date and time of when the data was saved.

* In case of 64bit type operation system, data are saved in c:\Program files (x86)\hgm\data.
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Trend graph of carrier gas pressure and oven temperature control

ven Temp [degF]

10

O Cary Pres [psi]

Fig. 3-29 Trend graph of carrier pressure and oven temp. control

Table 3-34. Trend graph of Carrier gas pressure and Oven temperature control

No. Display Description
1 |URV (Oven Temp.) Upper Range Value for Oven temperature
Click the [URV] button to change the URV value.
Default value: 141°F
2 Load (Offline) Saved data is recalled. File name extension: .sv2
3 Save (Online) The latest data is saved.
Default directory is “C:\Program files\hgm\data”.*
4 | Print Verify that your printer is connected and working properly.
5 |30 min The time range of the horizontal axis.
(Time range) Select a time range from the pull-down menu: 30 min., 60 min., 3 hours, 6 hours,
12 hours, 1 day, 2 days, 3 days, 6 days, 12 days.
6 |LRV (Oven Temp.) Lower Range Value for Oven temperature
Default value: 131°F
Click the [LRV] button to change the LRV value
7 | URV (Carr Press.) Upper Range Value for carrier gas pressure
Default value: 51psi
Click the [URV] button to change the URV value
8 |LRV (Carr Press.) Lower Range Value for carrier gas pressure
Default value: 21 psi
Click the [LRV] button to change the LRV value
9 |Blackcircle Black indicates oven temperature.
10 |Redcircle Red indicates carrier gas pressure.
11 | Time Online: Date and time of the latest data.
Offline: Date and time of when the data was saved.

* In case of 64bit type operation system, data are saved in c:\Program files (x86)\hgm\data.
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3-5-8. Report (GPA)

ﬁ |lzerReport

Source

station

Station Name

Field

Frocess Pressure

Process Temp.

H2O [pounds /AARCE)

sSe Load

lose

Fig. 3-30 Report entry form (GPA)
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Source
Station

Station Name

HGC 303  Analysis

Report Date - Time

Analysis Date - Time

Process Pressure

Report

Oct-19-2007 15:11:24
Jul-18-2007 14:11:00

Field Process Temp.
H,0(pounds/MMCF) 0
File Name : C:\ Program Files\ HGM_HFA\ DATA\ 07071800.CG1
PV Component Raw Mole Weight LiqVol Gallons/ Gross Net Relative
Name mol % Percent Percent Percent 1000 SCF HV HV Density
PV1 C6+ 0.052 0.0516 0.2781 0.1328 0.0228 2.72 2.52 0.0017
PV2 C3H8 1.527 1.5267 3.7811 2.4196 0.4194 38.41 35.34 0.0232
PV3 iC4H10 0.305 0.3051 0.9959 0.5744 0.0996 9.92 9.15 0.0061
PV4 nC4H10 0.307 0.3073 1.0031 0.5576 0.0966 10.02 9.25 0.0062
PV5 neo-C5H12 0.103 0.1034 0.4192 0.2281 0.0396 4.13 3.82 0.0026
PVé6 iC5H12 0.054 0.0536 0.2173 0.1130 0.0196 2.15 1.98 0.0013
PV7 nC5H12 0.050 0.0505 0.2045 0.1052 0.0182 2.02 1.87 0.0013
PV8 N2 3.000 3.0000 4.7201 1.8993 0.3292 0.00 0.00 0.0290
PV9 CH4 91.113 91.1124 82.0921 88.8861 15.4070 920.24 828.21 0.5047
PV10O |CO2 0.505 0.5054 1.2492 0.4934 0.0855 0.00 0.00 0.0077
PV11 |C2H6 2.984 2.9841 5.0396 4.5907 0.7957 52.81 48.31 0.0310
Total 100.001 100.0000 100.0000 100.0000 17.3332 1042.43 940.47 0.6148
Base Pressure 14.696
Real GrossHeating Value (dry) 1044.82 | BTU / CF
Real Gross Heating Value (sat) 1026.89 | BTU / CF
Actual Gross Heating Value 1044.82 | BTU / CF
Real Net Heating Value (dry) 942.63 | BTU / CF
Real Net Heating Value (sat) 926.45 | BTU / CE
Actual Net Heating Value 942.63 | BTU / CF
Gross Heating Value 22217.6 | BTU/lbm
Net Heating Value 20051.0 | BTU /lbm
Total GPM C2+ 1.5115 | gal / 1000CF
Total GPM C3+ 0.7158 | gal / 1000CF
Total GPM C4+ 0.2964 | gal / 1000CF
Total GPM iC5+ 0.0606 | gal / 1000CF
Real Relative Density Gas 0.6160
Real Relative Density Liquid 0.3248
Real Wobbe Index (dry) 1331.23 | BTU / CF
Real Wobbe Index (sat) 1308.38 | BTU / CF
Gas Density 47.0132 | 1b/1000 CF at 14.696 PSIA and 60 Deg.F
Liquid Density 2.7069 | Ib/gal
Reid Vapor Pressure 4582.81 | PSIA

Fig. 3-31 User report (GPA mode)
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Chapter 4. Maintenance

4-1. Checking and changing the carrier gas

When checking the carrier gas, verify the following points:

1. Make sure the supply pressure of the carrier gas is stable at 400+/-50kPa.

2. During normal operation, the rate of carrier gas consumption will be approximately 25 ml/
min. If the carrier gas is used as the valve operating gas at the same time, the carrier gas
consumption rate will be doubled. Calculate the appropriate time for inspection intervals
based on this figure and the quantity of the gas supply.

3. If the carrier gas is supplied from a pressurized cylinder, you should replace the cylinder if
the primary pressure on the cylinder side drops to 1,000kPa.

4-2, Checking and changing the filters in model HGC303

When checking the process line, verify the following points:

1. Make sure the process gas flow rate is stable between 30 ml/min and 70 ml/min.

2. The process input pressure should be over 50kPa to keep the flow rate at 30 ml/min. If
an inspection reveals contamination in the flow meter or in the inline filter of the sample
conditioning system, the sampling parts require maintenance. At the same time, the model
HGC303 inlet line filter should also be replaced. It is recommended to change the filter
every 6 months. (See the spare parts list at the back of this manual)

4-3. Periodical check

The model HGC303 analyzer part needs a periodical check at least every 3.5 years.
It is to be done at a Azbil Corporation technical center.
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Chapter 5. Troubleshooting

5-1. Connection with PC

If you encounter a problem during starting up the connection with PC, please review the

following table.
Problem Possible cause Correction
hfadrv2 detects initial setting error. | Windows User |Please do the following all in order
P Account from the top.
Control (UAC) |1. Please check the following folder:

i . b There is a problem in the initial settings.

 Please check the following:

setting problem

C:\Users\(User ID)\AppData\
Local\VirtualStore\Program

ikl ol Port setting Files\* “\AppData\” is a Hidden
-Did you first run the port set program? folder_
If the HDS folder exists, please
remove the folder.
2. Confirm the program folder
access rights.
Refer to “2-3-6. Setting the folder
access rights.”
3. Do port configuration.
Refer to “3-3-2. Starting up the
HGM with model HFA100 (7).”
hfadrv2 couldn’t find HFA USB Check the USB cable connection
(ERon z_ﬁl connection with HFA100.
' ] error between | Check the USB cable connection
8 HFAand PC  |with PC.
Please check the following:
-Is the USB cable between PC and HFA
}?};ﬁ%ﬁ%‘ﬁﬁi e i Port setting Do port configuration.
Refer to “3-3-2. Starting up the HGM
with model HFA100 (7).”
hfadrv2 stoped at “ClearVCR” HFA fieldbus | Check the FB cable connection with
(G N | connection HFA100.
- - error
HDM Check the FB cable connection with
connection HDM303.
error Confirm HDM303 powered on.
HGC Check the FB cable connection with
Connection HGC303.
error Confirm that power is supplied to
HGC303.
HGM software terminates, or Background Change PC settings for Windows
communication errors occur service software | Update, Maintenance, etc., and try to
frequently. is running stop the background software during

operation.

5-1




5-2. HGC status on HGM

You will need to troubleshoot if you observe a red error sign flashing on the HGM screen
while the model HGC303 is running.
Click on the error box on the HGM screen to get more detailed information regarding the

€rror.

Table 5-1 shows the self-diagnostic functions of the model HGC303.

Table 5-1. Model HGC303 self-diagnostics

Error message

Error description

Action

Oven
temperature
extremely high

Temperature sensor
failure

This is a critical problem. Turn off the power of
HGC. Contact a closer Azbil Corporation office
or distributor.

Carrier Gas
pressure error

Carrier gas pressure
PV

PV<50kPa

or

300kPa<PV

1. Check the carrier gas supply pressure setting
(400+/-50kPa)

2. If the carrier gas PV is equal with carrier gas
supply pressure, this is a critical problem.
Turn off the power and stop the carrier gas
supply. Contact the azbil Group or
distributor.

Response Factor
error

Auto calibration fail.
RF percent deviation

Check the standard gas connection, composition
and supply.

limit< RF% DEV This error continues until the correct calibration
take place.
Chromatogram |TCD baseline outof | 1. Check whether the carrier gas type and purity
baseline error | range is correct.

2. If the problem is not caused by the carrier gas,
a critical problem may have occurred.

Oven
temperature
error

Oven temperature not
stable SP+/-2°C<PV

Verify whether a sudden change has occurred in
the ambient temperature. Shield the HGC to

resume normal operation.
**

Carrier gas
pressure out of
control

Carrier gas pressure
SP+/-30kPa<PV

1. Check the carrier gas supply pressure setting
(400+/-50kPa)

2. Check the remaining gas cylinder pressure.

3. If the problem is not caused by the carrier gas,
a critical problem may have occurred.

periodical check times
(315000 times)

Chromatogram |32500 counts <peak 1. Verify whether the vent lines are open to the
peak height over | height in measuring | atmospheric pressure respectively.

the gate 2. Gas concentration is over specification.
measurement e

range

HGC overhaul | Analyzing times Recommended the HGC unit periodical check.
time exceed recommended | Contact the azbil Group or distributor.

Total raw error

Total raw is out of
limit

Limit is configurable
Default is 95% to 105%

1. Check the flow meter and flow rate.
2. Check the air supply pressure.

*%
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Table 5-1. Model HGC303 self-diagnostics

Error message

Error description

Action

Retention time

Ethane (C2) Retention

Check the HGC analysis used Standard Gas

lock error Time is out of range | which contains Ethane.

C2 Rt < SP-2sec. or >

SP+2sec. < C2 Rt
PV High / Low [PV value is out of limit | Check the HGC analysis using standard gas.
Alarm (high or low) Check the setting of high / low limit value.

**This self-diagnostics is available for application
of HGC (version 3.1 or later), HGM (version
4.70 or later) and HDM (version 2.40 or later)
combination.

** This error will occur during HGC start up.
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Appendix

GPA calculation

Description of normalization method

The model HGC303 has two kinds of normalization methods. One is the Standard
normalization method, and the other is the Methane normalization method. Normalization
method is used to derive each component’s normalized concentration from un-normalized
components’ concentration. And each component’s normalized concentration is used to
calculate the heating value and other physical properties which are important values for you.
Thus, we describe how the HGC calculates each component’s normalized concentration on
each normalization method first. Next, we explain how to calculate the heating value and
other physical properties.

1. Standard normalization method
The model HGC303 calculates the normalized concentration by the following formula.
yi

n

i

Xi= x 100

Where:  xi = Normalized concentration for component i
yi = Un-normalized concentration for component i

2. Methane (CH4, PV9) normalization method

The model HGC303 calculates the normalized concentration for methane by the following
formula.

8
Xo =100 -(( zyi) +y10+yu)
i=1

Where:  x9 = Normalized concentration for methane (CH4, PV9)
xi = Normalized concentration for component i except methane
yi = Un-normalized concentration for component i except methane

Table A-1 shows the result of each component’s normalized concentration and the difference
of heating value between normalization methods.
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Table A-1. An example of the calculated normalized concentration and heating value

PV | Component name Un-norr.nalized Normalized conc. (mol%)
conc. (yi mol%) Standard Methane
1 C6+ 0.05 0.05 0.05
2 C3H8 1.5 1.47 1.5
3 i-C4H10 0.3 0.29 0.3
4 n-C4H10 0.3 0.29 0.3
5 neo-C5H12 0.1 0.1 0.1
6 i-C5H12 0.05 0.05 0.05
7 n-C5H12 0.05 0.05 0.05
8 N2 3 2.95 3
9 CH4 93 91.31 91.15
10 CO2 0.5 0.49 0.5
11 C2H6 3 2.95 3
Sum 101.85 100 100
GHYV (BTU/CF)* 1045.86 1046.44

* GHV: Gross Heating Value (British Thermal Unit / Cubic Foot)

Decide which normalization method should be selected, and configure it to the model
HGC303 at the configuration mode. In addition, don’t forget to setup it at the [Setup HGM]
screen for HGM.

Next describes how to calculate heating value and other properties.
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Formulas

This section shows formulas for heat value calculations.
1) Real dry heating value per unit volume

2) Real saturated (sat) heating value per unit volume
3) Dry heating value per unit mass

4) Compressibility factor (dry)

5) Compressibility factor (sat)

6) Real Relative density, gas (dry)

7) Relative density, liquid

8) Gas density

9) Liquid density

10) Wobbe index (dry)

11) Wobbe index (sat)

12) Gallons per thousand cubic feet (GPM)

13) Reid vapor pressure

14) Weight fraction

15) Liquid volume fraction

16) Specific Heat K

Note: Base temperature: 60°F.
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1) Real dry heating value per unit volume: HV (dry) [BTU/CF]
Real GHV (dry) and Real NHV (dry) are calculated using the following formula.

€X.

«  Zxix(GHVY),
RealGHYV (dry) = GHV =
Z (dry) Z (dry)
where, GHV™ = ideal gross heating value per unit volume

(GHV™); = ideal gross heating value per unit volume for component i
xi = mole fraction for component i

2) Real saturated (sat) heating value per unit volume: HV (sat) [BTU/CF]
Real GHV (sat), Real NHV (sat) are calculated using the following formula.
ex.

(1-xw)x GHV#©
Z (sat)

Real GHV (sat) =

where,  xw = mole fraction of water

3) Dry heating value per unit mass: HM (dry) [BTU/Ibm]
GHM (dry), NHM (dry) are calculated using the following formula.

€X.

GHM (dry) = 5 ti x (GHM ™),

where, ti = weight fraction for component i
(GHM"); = ideal gross heating value per unit mass for component i

4) Compressibility factor Z (dry)
Compressibility factor (dry) is calculated using the following formula.

2
Z(dry)zl—PBx( ﬁxixbij

i=1

where, PB = Base pressure
bi = summation factor at 60°F
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5) Compressibility factor Z (sat)
Compressibility factor (sat) is calculated using the following formula.

i=1

2
Z (sat) =1 - {(I-xw) ><i(xi><bi)+xw><bw} x PB

where,  bw = summation factor of water

6) Real relative density, gas (dry): G

‘ Z j . n ,
G=Gix (dryalr) .G = inX(sz)i
Z (dry) =t
where, G = ideal relative density
(G")j = ideal relative density for component i

Z (dry air) = compressibility factor for dry air

7) Relative density, liquid: RD liquid
RDliquid = s lix Li
i=1
where, i = liquid volume fraction for component i

Li = liquid density for component i

8) Gas density: GD [Ib/1000CF]

G X Density (air) o PB
Z (dry air) 14.696

GD =

9) Liquid density: LD [Ib/gal]

- PB
LD =>1 LD). —_—
Z i (LD), x s

where,  (LD); = liquid density for component i
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10) Wobbe index (dry) [BTU/CF]

Real Wobbe Index (dry) = RealGHYV (dry)
VG
GHV#“
Ideal Wobbe Index (dry) = ——
S

11) Wobbe index (sat) [BTU/CF]

Real Wobbe Index (sat) = RealGHYV (sat)
JG
(I1-xw)xGHV*H
Ideal Wobbe Index (sat) =

12) Gallons per thousand cubic feet (GPM) [gal /1000CF]

GPM =y | xix 1000, PB
2 Vv, 14.696

i=

where,  Vi=volume for component i

13) Reid vapor pressure: RVP [psia]

RVP= ¥ xix VPi
i=1

i=

where,  VPi = Vapor pressure at 100°F for component i

14) Weight fraction
. xi X Mi
= T
3 xi x Mi

i=1

where,  Mi = Molar mass for component i

15) Liquid volume fraction
(ti) / (LD),

s ti / (LD),

=1

li=

i
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16) Specific Heat K

K=zn:xixki
i=1

i=

Where, Ki = specific heat for component i

GHV™ | NHVY | GHM*® | NHM* | Sum. Lig. Vapor
Molar |[Rel.den. |Rel.den.| den. |Volume K=Cp/

Components | (BTU/ (BTU/ (BTU/ (BTU/ Factor L. press.

. mass gas liquid (Ibm/ | (CF/gal) . Cv
CF) CF) Ibm) Ibm) (1/psi) (psi)
gal)

Co+* 5276.5| 4889 20875| 19342| 0.0898 95.963.31309|0.67991 | 5.6685| 22.616| 3.019| 1.0576
C3H8 2516.1 2315| 21654| 19922| 0.0347| 44.0956| 1.5225|0.50719| 4.2285| 36.391| 188.62| 1.1316

i-C4H10 3251.9| 3000| 21232| 19590| 0.0441| 58.1222| 2.0068|0.56283 | 4.6925| 30.637 | 72.644| 1.0969

n-C4H10 3262.3| 3011| 21300| 19658 | 0.047| 58.1222| 2.0068| 0.5842| 4.8706| 31.801| 51.567| 1.0947

neo-C5H12 | 3993.9| 3691.4| 20958| 19371|0.05774 72.15| 2.4911| 0.5967| 4.975| 26.11 35.9| 1.0775

i-C5H12 4000.9| 3699 21044 | 19456| 0.0576| 72.1488| 2.4911|0.62514| 5.212| 27.414| 20.474| 1.0775

n-C5H12 4008.7| 3707| 21085| 19481| 0.0606| 72.1488| 2.4911|0.63071| 5.2584| 27.658| 15.576| 1.0764

N2 0 0 0 0]0.00442| 28.0134| 0.9672|0.80687 | 6.7271| 91.128 0 1.3996
CH4 1010 909.4| 23892| 21511| 0.0116| 16.0425| 0.5539 0.3 2.5( 59.138| 5000 1.3073
CO2 0 0 0 0| 0.0195| 44.0095| 1.5195|0.81716| 6.8129| 58.746 0] 1.2929
C2H6 1769.7| 1619| 22334| 20429| 0.0238| 30.069| 1.0382|0.35628| 2.9704| 37.488 800| 1.1932

n-C6H14 4755.9| 4404| 20943| 19393| 0.0776| 86.1754| 2.9754|0.66406| 5.5364| 24.38| 4.961| 1.0635

n-C7H16 5502.6| 5100( 20839 19315| 0.0951| 100.2019| 3.4597|0.68823| 5.7379| 21.73| 1.619]| 1.0544

n-C8H18 6249 5796| 20760| 19256| 0.1128| 114.2285| 3.944|0.70655| 5.8907| 19.57| 0.5349| 1.0476
Water 50.31 0] 1059.8 0| 0.0651| 18.01530.62202 1| 8.3372| 175.62| 0.9505| 1.3295
Air 0 0 0 0]0.00537| 28.9625 110.87586| 7.3022| 95.678 0] 1.4002

*C6/C7/C8 = 47/35/17
Constants are based on GPA2145-09, at base pressure 14.696psia, temperature 60°F

GPA2145-09 constants are used for HGC (version 3.4 or later) and HGM (version 4.85 or
later).

GPA2145-03 constants are used for HGC (version 3.0 or later) and HGM (version 4.60 or
later).

GPA2145-00 constants are used for HGC (version earlier than 3.0) and HGM (version earlier
than 4.60).
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ISO calculation

Description of normalization method

Model HGC303 has four kinds of normalization methods for ISO calculation.
These are Standard normalization, Methane normalization, Helium (variable) normalization
and Helium (constant) normalization. You can select one type of normalization.

1 Standard normalization method

This method is same as for GPA calculation. Refer to GPA calculation.

2 Methane (CH4, PV9) normalization method

This method is same as for GPA calculation. Refer to GPA calculation.

3 Helium (variable) normalization method

Model HGC303 calculates the normalized concentration using total raw and Helium
concentration by following formula.

Helium calculation

Calculate Helium value using CH4 formula.
Condition Helium calculation

CH4 < A He=0

A<=CH4<B He=DxCH4+E
B<=CH4<C He=FxCH4+G

C<=CH4 He=0

Parameters (A, B, C, D, E, F, G) for He calculation can be entered.
Default value is following.

A=283

B=288

C=99.6

D =-0.0274

E =2.4542

F=-0.00358

G =0.358

then,

Condition Helium calculation

CH4 < 83 He=0

83 <= CH4 <88 He =-0.0274 x CH4 + 2.4542
88 <= CH4 <99.6 He =-0.00358 x CH4 + 0.358
99.6 <= CH4 He=0

Total raw calculation

Total raw = sum of raw concentrations (PV1-PV11)
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Helium is not included in Total raw.
Normalization with (Total raw + Helium)
PV1(normalized) = PV1(raw) x 100 / [Total raw + Helium]

PV11(normalized) = PV11(raw) x 100 / [Total raw + Helium]
Helium (normalized) = Helium x 100 / [Total raw + Helium]

ISO calculation of Calorific value, density, relative density, Wobbe index and compression
factor will be calculated using PV1-PV11(normalized) and Helium (normalized).

4 Helium (constant) normalization method

Model HGC303 calculates the normalized concentration using total raw and Helium
concentration by following formula.

Helium

Fixed value is used for Helium.

Fixed value can be entered.

Total raw calculation
Total raw = sum of raw concentrations (PV1-PV11)

Helium is not included in Total raw.

Normalization with (Total raw + Helium)
PV1(normalized) = PV1(raw) x 100 / [Total raw + Helium]

PV11(normalized) = PV11(raw) x 100 / [Total raw + Helium]
Helium (normalized) = Helium x 100 / [Total raw + Helium]

ISO calculation of Calorific value, density, relative density, Wobbe index and compression
factor will be calculated using PV1 - PV11 (normalized) and Helium (normalized).
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Formulas(1S06976:1995)

This section shows formulas for heat value calculations of 1ISO6976:1995.
1) Compression factor

2) Superior calorific value

3) Inferior calorific value

4) Density

5) Relative density

6) Wobbe Index

1) Compression factor Zmix
Compression factor Zmix = 1 - [sum (xj x sqrt (1 - Zj)) + xhelium x sqrt(b)helium] A 2

where, xj = mole fraction for component j
xhelium = mol fraction for Helium
Zj = compression factor for component j at (2, p2) (ISO6976 Table 2)

sqrt(b)helium = square root of summation factor for Helium at (t2, p2)
(ISO6976 Table 2)

2) Superior calorific value SCV(MJ/m’)
Ideal gas superior calorific value, SCV (ideal) = sum (xj x Hs0j)
Real gas superior calorific value, SCV (real) = SCV (ideal) / Zmix
where, xj = mole fraction for component j
Hsoj = ideal superior calorific value for component j, at (t1/t2) (ISO6976 Table 5)

3) Inferior calorific value ICV(MJ/m’)
Ideal gas inferior calorific value, ICV (ideal) = sum (xj x HI0j)
Real gas inferior calorific value, ICV (real) = ICV (ideal) / Zmix
where, xj = mole fraction for component j
Hloj = ideal inferior calorific value for component j, at (t1/t2) (ISO6976 Table 5)
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4) Density (kg/m’)

Ideal gas density, Density (ideal)

= [sum (xj x Mj) + xhelium x Mhelium] x p2 / (R x (t2 + 273.15))
Real gas density, Density (real) = Density (ideal) / Zmix

where, xj = mole fraction for component j
xhelium = mol fraction for Helium
Mj = molar mass for component j (ISO6976 Table 1)
Mhelium = molar mass for Helium (ISO6976 Table 1)
p2 = metering reference pressure = 101.325 (kPa)
R = molar gas constant = 8.31451(] / (mol x K))
t2 = metering reference temperature (°C)
5) Relative density

Ideal gas relative density, Relative density (ideal)

= [sum (xj x Mj) + xhelium x Mhelium] / Mair
Real gas relative density, Relative density (real)

= Relative density (ideal) x Zair / Zmix

where, xj = mole fraction for component j
xhelium = mol fraction for Helium
Mj = molar mass for component j (ISO6976 Table 1)
Mhelium = molar mass for Helium (ISO6976 Table 1)
Mair = molar mass for Air (ISO6976 Table 1)
Zair = compression factor for Air at (t2, p2) (ISO6976 Table 1)
6) Wobbe Index (MJ/m’)

Ideal gas Wobbe index, Wobbe index (ideal)

= SCV (ideal) / sqrt (Relative density (ideal))
Real gas Wobbe index, Wobbe index (real)

= SCV (real) / sqrt (Relative density (real))



Formulas(1S06976:2016)

This section shows formulas for heat value calculations of 1S06976:2016.
1) Compression factor
2) Calorific value on a molar basis
Gross calorific value
Net calorific value
3) Calorific value on a volume basis
Ideal gas gross calorific value
Ideal gas net calorific value
Real gas gross calorific value
Real gas net calorific value
4) Associated properties
Ideal gas relative density
Ideal gas density
Ideal gas gross Wobbe index
Ideal gas net Wobbe index
Real gas relative density
Real gas density
Real gas gross Wobbe index
Real gas net Wobbe index

1) Compression factor Z
Compression factor Z =1 - (p2/p0) * [ sum(xj * sj) + (xhelium * sjhelium) ]A2

where p2 metering reference pressure (kPa), 90 < p2 < 110
pO reference pressure, 101.325 (kPa)
Xj mole fraction of component j

xhelium mole fraction of Helium
sj summation factor of component j (Table 2)
sjhelium summation factor of Helium (Table 2)

2) Calorific value on a molar basis
Gross calorific value HcGO = sum(xj * HcGO0j)

where  HcGOj ideal gas gross molar basis calorific value of component j (Table 3)

Net calorific value HCNO = HeGO - sum[xj * (bj/2) * LO]

where  bj hydrogen atomic index,
number of hydrogen atoms present in each molecule of
component j (Table 1)
L0 standard enthalpy of vaporization of water (Table A.5)



3) Calorific value on a volume basis
Ideal gas gross calorific value HvG0 = HcGO / VO

where VO ideal molar volume of the mixture,
VO =R* (2 +273.15) / p2
R gas constant (Table A.1)

Ideal gas net calorific value HYNO = HcNO / VO

Real gas gross calorific value HvG = HcG0 / V

where V real gas molar volume of the mixture,
V=Z*R*(t2+273.15)/p2=72*V0

Real gas net calorific value HYN = HcNO / V

4) Associated properties
Ideal gas relative density GO = M / Mair

where M molar mass of the mixture,
M = sum(xj * Mj ) + ( xjhelium * Mjhelium )
Mj molar mass of component j (Table 1)

Mjhelium molar mass of Helium (Table 1)

Mair  molar mass of dry air of reference composition (Table A.3)
Ideal gas density DO = M / VO
Ideal gas gross Wobbe index WGO0 = HvGO / sqrt(GO0)
Ideal gas net Wobbe index WNO = HvNO / sqrt(GO0)

Real gas relative density G = GO * Zairp2 / Z
where  Zairp2  compression factor of dry air at reference composition,
Zairp2 =1 - (p2/p0) * (1 - Zairp0)
Zairp0  compression factor of dry air at reference condition (Table A.4)
Real gas density D=D0/ Z
Real gas gross Wobbe index WG = HvG / sqrt(G)
Real gas net Wobbe index WN = HvN / sqrt(G)
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1ISO6976 edition and software relationship

ISO6976

title: Natural gas - Calculation of calorific values, density, relative density and Wobbe indices
from composition

ISO6976 specifies calculation formulas and physical properties.

Following table shows ISO6976 edition and our product software relationship.

ISO6976 edition HGC software HGM software
1SO6976:1995 V3.5 or former V5.20
V6.00
1S06976:2016 V3.6 or later V6.10 or later
HGC and HGM Combination
Case HGC version HGM version Combination use
1 Oold Oold OK
2 Oold New OK
3 New old NG (Note 1)
4 New New OK
Old: V3.5 or former Old: V5.20, V6.00
New: V3.6 or later New: V6.10 or later

Note 1: Old HGM can not configure reference conditions for heat value calculation of New
HGC

Old HGM can not select outputs configuration for new heat value parameters (Net
Wobbe Index) of New HGC.



List of replacement parts

Filter

Cross section A

O-ring

No Part Quantity Diagram number
Terminal Case Cover with O-Ring 1 80344446-00100
Terminal Screws 10 80277581-00100

Gland Screw (2pcs.)

80344452-00100

Terminator

80344482-00100

Tag Number Plate with Screws

80344295-00100

Gas Connection Membrane Filters with O-Rings (6pcs.)

80344296-00100

Seal Plugs (1/4 NPT, 6pcs.)

80344452-00200

Vent Plug (NPT1/4)

80344292-00100

Oven Cover Assembly

80344297-00100

3| o] | (o] | [N]| o] | [on] | [&] ] [eo] | o] {[=]

Mounting Bracket

80279919-00800
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Software Compatibility

PC S/W Version
HGM HDS
HFA100 V3.1 6.12 4.10
Version V3.0 6.11 4.00
6.10
6.00
V1.0 5.20 3.10
5.10 2.12
4.84
4.83
HFA100 Version




FUNCTIONAL SPECIFICATIONS

Principle of measurement
Gas chromatography

Measured gas streams
1

Analyzed components
11

Analysis time
300 sec.

Detector
Micro TCD (Thermal Conductivity Detector)

Chromatographic method
ISO 6974, part 4

Heat value calculation method
ISO 6976

Gas to be analyzed
Natural gas

Component measuring ranges and mini-
mum detection

Ranges Minimum
Components (moﬂ’ %) detection
° (mol%)

Sum of C6+ 0-0.3 0.01
C3HS8 (propane) 0-3 0.05
i-C4H10 (i-butane) | 0-1 0.01
n-C4H10
(n-butane) 0-1 0.01
neo-C5H12 0-0.5 0.01
(neo-pentane)
--CSHI2 0-0.5 0.01
(i-pentane)
n-CSH12 0-0.5 0.01
(n-pentane)
N2 (nitrogen) 0-20 0.1
CH4 (methane) 50-100 -
CO2
(carbon dioxide) 0-10 0.05
C2H6 (ethane) 0-15 0.05
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Process Gas

Temperature

-10°C to +50°C (14°F to 122°F)
Flow rate

50 + 20ml/min

Dust and mist
None

Moisture
Less than 2000 ppm

Coexisting components limit

H2 < 0.1 mol%

He < 0.1 mol%
Oxygen < 0.1 mol%
H2S (dry) < 0.1 mol%

Ambient temperature limits

-10°C to +50°C (14°F to 122°F)
-40°C to +70°C (-40°F to 158°F) for storage and trans-
portation

Ambient humidity Range
0-95%RH

CE marking

Electromagnetic compatibility (EMC):2014/30/EU
Equipment explosive atmospheres (ATEX): 94/9/EC

PERFORMANCE SPECIFICATIONS

Repeatability of analysis
+0.05% CV

PHYSICAL SPECIFICATIONS

Color
Metallic light green, silver
Material

Body

Cast aluminum

Oven

Cast aluminum

Wet-parts

304 Stainless steel, polyimide

Sensor
Pt, glass, gold

Dimensions

W: 100 mm x D: 115 mm x H: 244 mm
(W:39in.xD:4.5in. x H: 9.6 in.)
Weight

3.5kg (7.71bs)



INSTALLATION

Mounting

Vertical 2 in. pipe mount

Power supply
24V DC + 15% 4A min

Power consumption
5~50VA at -10°C to +50°C (14°F to 122°F)
Utilities
Carrier gas: Helium
Purity
99.99% or higher
Pressure
400 kPa + 50 kPa (58 psi = 7 psi )
Consumption
25ml/min (approximately)
Instrument air (for actuating the valve)

Pressure
400 kPa + 50 kPa (58 psi + 7 psi )

Environmental classification

Sheltered location (protected from sunlight or precipita-
tion)
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Terms and Conditions

We would like to express our appreciation for your purchase and use of Azbil Corporation’s products.

You are required to acknowledge and agree upon the following terms and conditions for your purchase of Azbil Corporation’s products (system
products, field instruments, control valves, and control products), unless otherwise stated in any separate document, including, without limitation,
estimation sheets, written agreements, catalogs, specifications and instruction manuals.

1.

Warranty period and warranty scope
1.1 Warranty period

Azbil Corporation’s products shall be warranted for one (1) year from the date of your purchase of the said products or the delivery of the
said products to a place designated by you.

1.2 Warranty scope

In the event that Azbil Corporation’s product has any failure attributable to azbil during the aforementioned warranty period, Azbil
Corporation shall, without charge, deliver a replacement for the said product to the place where you purchased, or repair the said
product and deliver it to the aforementioned place. Notwithstanding the foregoing, any failure falling under one of the following shall
not be covered under this warranty:

(1) Failure caused by your improper use of azbil product (noncompliance with conditions, environment of use, precautions, etc. set
forth in catalogs, specifications, instruction manuals, etc.);

Failure caused for other reasons than Azbil Corporation’s product;

Failure caused by any modification or repair made by any person other than Azbil Corporation or Azbil Corporation’s
subcontractors;

Failure caused by your use of Azbil Corporation’s product in a manner not conforming to the intended usage of that product;
Failure that the state-of-the-art at the time of Azbil Corporation’s shipment did not allow Azbil Corporation to predict; or

Failure that arose from any reason not attributable to Azbil Corporation, including, without limitation, acts of God, disasters, and
actions taken by a third party.

RS
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Please note that the term “warranty” as used herein refers to equipment-only-warranty, and Azbil Corporation shall not be liable for any
damages, including direct, indirect, special, incidental or consequential damages in connection with or arising out of Azbil Corporation’s
products.

Ascertainment of suitability

You are required to ascertain the suitability of Azbil Corporation’s product in case of your use of the same with your machinery,
equipment, etc. (hereinafter referred to as “Equipment”) on your own responsibility, taking the following matters into consideration:

(1) Regulations and standards or laws that your Equipment is to comply with.
(2) Examples of application described in any documents provided by Azbil Corporation are for your reference purpose only, and
you are required to check the functions and safety of your Equipment prior to your use.

(3) Measures to be taken to secure the required level of the reliability and safety of your Equipment in your use
Although azbil is constantly making efforts to improve the quality and reliability of Azbil Corporation’s products, there exists
a possibility that parts and machinery may break down. You are required to provide your Equipment with safety design such
as fool-proof design,*! and fail-safe design*2 (anti-flame propagation design, etc.), whereby preventing any occurrence of
physical injuries, fires, significant damage, and so forth. Furthermore, fault avoidance,*3 fault tolerance,*4 or the like should be
incorporated so that the said Equipment can satisfy the level of reliability and safety required for your use.

*1. A design that is safe even if the user makes an error.

*2. A design that is safe even if the device fails.

*3. Avoidance of device failure by using highly reliable components, etc.
*4, The use of redundancy.

Precautions and restrictions on application
3.1 Restrictions on application

Please follow the table below for use in nuclear power or radiation-related equipment.

Nuclear power quality*> required Nuclear power quality*> not required

Within a radiation Cannot be used (except for limit switches for Cannot be used (except for limit switches for
controlled area*6 nuclear power*7 nuclear power*7)

)
Outside a radiation | Cannot be used (except for limit switches for Can be used
controlled area*6 nuclear power*7)

*5. Nuclear power quality: compliance with JEAG 4121 required

*6. Radiation controlled area: an area governed by the requirements of article 3 of “Rules on the Prevention of Harm from
lonizing Radiation,” article 2 2 4 of “Regulations on Installation and Operation of Nuclear Reactors for Practical Power
Generation,” article 4 of “Determining the Quantity, etc., of Radiation-Emitting Isotopes,’etc.

*7. Limit switch for nuclear power: a limit switch designed, manufactured and sold according to IEEE 382 and JEAG 4121.

Any Azbil Corporation’s products shall not be used for/with medical equipment.

The products are for industrial use. Do not allow general consumers to install or use any Azbil Corporation’s product. However, azbil
products can be incorporated into products used by general consumers. If you intend to use a product for that purpose, please contact
one of our sales representatives.

3.2 Precautions on application

you are required to conduct a consultation with our sales representative and understand detail specifications, cautions for operation,
and so forth by reference to catalogs, specifications, instruction manual, etc. in case that you intend to use azbil product for any purposes
specified in (1) through (6) below. Moreover, you are required to provide your Equipment with fool-proof design, fail-safe design, anti-
flame propagation design, fault avoidance, fault tolerance, and other kinds of protection/safety circuit design on your own responsibility
to ensure reliability and safety, whereby preventing problems caused by failure or nonconformity.
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(1) For use under such conditions or in such environments as not stated in technical documents, including catalogs, specification,
and instruction manuals
(2) For use of specific purposes, such as:
* Nuclear energy/radiation related facilities
[When used outside a radiation controlled area and where nuclear power quality is not required]
[When the limit switch for nuclear power is used]
* Machinery or equipment for space/sea bottom
* Transportation equipment
[Railway, aircraft, vessels, vehicle equipment, etc.]
*  Antidisaster/crime-prevention equipment
* Burning appliances
* Electrothermal equipment
*  Amusement facilities
* Facilities/applications associated directly with billing
(3) Supply systems such as electricity/gas/water supply systems, large-scale communication systems, and traffic/air traffic control
systems requiring high reliability
Facilities that are to comply with regulations of governmental/public agencies or specific industries
Machinery or equipment that may affect human lives, human bodies or properties
Other machinery or equipment equivalent to those set forth in items (1) to (5) above which require high reliability and safety

SUE

4. Precautions against long-term use

Use of Azbil Corporation’s products, including switches, which contain electronic components, over a prolonged period may degrade
insulation or increase contact-resistance and may result in heat generation or any other similar problem causing such product or switch
to develop safety hazards such as smoking, ignition, and electrification. Although acceleration of the above situation varies depending
on the conditions or environment of use of the products, you are required not to use any Azbil Corporation’s products for a period
exceeding ten (10) years unless otherwise stated in specifications or instruction manuals.

5. Recommendation for renewal

Mechanical components, such as relays and switches, used for Azbil Corporation’s products will reach the end of their life due to wear by
repetitious open/close operations.

In addition, electronic components such as electrolytic capacitors will reach the end of their life due to aged deterioration based on

the conditions or environment in which such electronic components are used. Although acceleration of the above situation varies
depending on the conditions or environment of use, the number of open/close operations of relays, etc. as prescribed in specifications
or instruction manuals, or depending on the design margin of your machine or equipment, you are required to renew any Azbil
Corporation’s products every 5 to 10 years unless otherwise specified in specifications or instruction manuals. System products, field
instruments (sensors such as pressure/flow/level sensors, regulating valves, etc.) will reach the end of their life due to aged deterioration
of parts. For those parts that will reach the end of their life due to aged deterioration, recommended replacement cycles are prescribed.
You are required to replace parts based on such recommended replacement cycles.

6.  Other precautions

Prior to your use of Azbil Corporation’s products, you are required to understand and comply with specifications (e.g., conditions and
environment of use), precautions, warnings/cautions/notices as set forth in the technical documents prepared for individual Azbil
Corporation’s products, such as catalogs, specifications, and instruction manuals to ensure the quality, reliability, and safety of those
products.

7. Changes to specifications

Please note that the descriptions contained in any documents provided by azbil are subject to change without notice for improvement
or for any other reason. For inquires or information on specifications as you may need to check, please contact our branch offices or
sales offices, or your local sales agents.

8.  Discontinuance of the supply of products/parts

Please note that the production of any Azbil Corporation’s product may be discontinued without notice. After manufacturing is
discontinued, we may not be able to provide replacement products even within the warranty period.

For repairable products, we will, in principle, undertake repairs for five (5) years after the discontinuance of those products. In
some cases, however, we cannot undertake such repairs for reasons, such as the absence of repair parts. For system products, field
instruments, we may not be able to undertake parts replacement for similar reasons.

9. Scope of services

Prices of Azbil Corporation’s products do not include any charges for services such as engineer dispatch service. Accordingly, a separate
fee will be charged in any of the following cases:

1
2
3
4

Installation, adjustment, guidance, and attendance at a test run

Maintenance, inspection, adjustment, and repair

Technical guidance and technical education

Special test or special inspection of a product under the conditions specified by you

(
(
(
(

Please note that we cannot provide any services as set forth above in a nuclear energy controlled area (radiation controlled area) or at a
place where the level of exposure to radiation is equivalent to that in a nuclear energy controlled area.

AAS-511A-014-10
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