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1. INTRODUCTION

1. INTRODUCTION

This instrument has been adjusted at the factory before
shipment.

To ensure correct use of the instrument, please read
this manual thoroughly and fully understand how to
operate the instrument before operating it.

@ NOTE

This manual describes the hardware and soft-
ware configurations of the AXFA14 converter
and the software configuration of the AXF
integral flowmeter.

The contents of “basic operating procedures”,
“parameter description”, “operation via BRAIN
terminal (BT200)", “operation via HART commu-
nicator”, and “actual operation” for the AXF
integral flowmeter are the same as the AXFA14,
see Chapter 5 to 9 in this manual.

For the hardware configuration of the AXF
integral flowmeter, see the user's manual of the
AXF Integral Flowmeter/Remote Flowtube
[Hardware Edition] (IM 01E20D01-01E).

For FOuNDATION Fieldbus protocol (Output Signal
and Communication suffix code; -F), please refer
to IM 01E20F02-01E.

For PROFIBUS PA protocol (Output Signal and
Communication suffix code; -G), please refer to
IMO1E20F12-01E.

B Regarding This User's Manual

« This manual should be provided to the end user.

» Before use, read this manual thoroughly to compre-
hend its contents.

» The contents of this manual may be changed
without prior notice.

e All rights are reserved. No part of this manual may
be reproduced in any form without Y okogawa's
written permission.

* Yokogawa makes no warranty of any kind with
regard to this material, including, but not limited to,
implied warranties of merchantability and suitability
for a particular purpose.

« All reasonable effort has been made to ensure the
accuracy of the contents of this manual. However,
if any errors or omissions are found, please inform
Y okogawa.

* Yokogawa assumes no responsibilities for this
product except as stated in the warranty.

» Please note that this user's manua may not be
revised for any specification changes, construction
changes or operating part changes that are not
considered to affect function or performance.

 If the customer or any third party is harmed by the
use of this product, Y okogawa assumes no responsi-
bility for any such harm owing to any defects in the
product which were not predictable, or for any
indirect damages.

@ NOTE

Please refer to manual IM 01E20D01-01E for
information of the AXF Remote Flowtube.

B Safety and Modification Precautions

« The following general safety precautions must be
observed during all phases of operation, service, and
repair of thisinstrument. Failure to comply with
these precautions or with specific WARNINGS
given elsewhere in this manual violates safety
standards of design, manufacture, and intended use
of the instrument. Y okogawa assumes no liability for
the customer's failure to comply with these require-
ments. If thisinstrument is used in a manner not
specified in this manual, the protection provided by
this instrument may be impaired.

* Yokogawa will not be liable for malfunctions or
damage resulting from any modification made to this
instrument by the customer.

» The following safety symbol marks are used in this
user's manual and instrument.

A WARNING

A WARNING sign denotes a hazard. It calls
attention to procedure, practice, condition or the
like, which, if not correctly performed or adhered
to, could result in injury or death of personnel.

A CAUTION

A CAUTION sign denotes a hazard. It calls
attention to procedure, practice, condition or the
like, which, if not correctly performed or adhered
to, could result in damage to or destruction of
part or all of the product.

IM 01E20C02-01E



A IMPORTANT

An IMPORTANT sign denotes that attention is
required to avoid damage to the instrument or
system failure.

@ NOTE

A NOTE sign denotes information necessary for
essential understanding of operation and fea-
tures.

Protective grounding terminal

i @

Functional grounding terminal
(This terminal should not be used as a protective
grounding terminal.)

« Alternating current

Direct current

1.1 Using the Magnetic
Flowmeter Safely

A WARNING

(1) Installation

« Installation of the magnetic flowmeter must be
performed by expert engineer or skilled person-
nel. No operator shall be permitted to perform
procedures relating to installation.

* The magnetic flowmeter is a heavy instrument.

Be careful that no damage is caused to person-

nel through accidentally dropping it, or by
exerting excessive force on the magnetic
flowmeter. When moving the magnetic flowme-
ter, always use a trolley and have at least two
people carry it.

* When the magnetic flowmeter is processing hot
fluids, the instrument itself may become ex-
tremely hot. Take sufficient care not to get
burnt.

» Where the fluid being processed is a toxic
substance, avoid contact with the fluid and
avoid inhaling any residual gas, even after the

instrument has been taken off the piping line for

maintenance and so forth.
« Do not apply excessive weight, for example, a
person stepping on the magnetic flowmeter.

1-2
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« All procedures relating to installation must
comply with the electrical code of the country
where it is used.

(2) Wiring

» The wiring of the magnetic flowmeter must be
performed by expert engineer or skilled person-
nel. No operator shall be permitted to perform
procedures relating to wiring.

* When connecting the wiring, check that the
supply voltage is within the range of the voltage
specified for this instrument before connecting
the power cable. In addition, check that no
voltage is applied to the power cable before
connecting the wiring.

» The protective grounding must be connected
securely at the terminal with the @ mark to
avoid danger to personnel.

(3) Operation

* When opening the cover, wait for more than 10
minutes after turning off the power. Only expert
engineer or skilled personnel are permitted to
open the cover.

* Be sure to set parameters as “Protect” on the
write protect function after finish of parameter
setting work.

Under extremely rare case, the infra-red
switches may respond unexpectedly in such
conditions as sticking ball of water or extrane-
ous substances on the surface of display panel
glass according to the principle of infra-red
switch operation.

Its probability rises in such cases as sticking
rain water by storm or other similar situation
and washing up work near flowmeter installa-
tion place.

Either to illuminate or stop illuminating the infra-
red switches by the flashlight may cause the
mis-reaction.

Refer to “Menu P: Parameter Protection Items”
and section “10.2.2” how to use the write
protect function in detail.

(4) Maintenance

« Maintenance of the magnetic flowmeter should
be performed by the trained personnel having
knowledge of safety standard. No operator
shall be permitted to perform any operations
relating to maintenance.

* When opening the cover, wait for more than 10
minutes after turning off the power.

 Always conform to maintenance procedures
outlined in this manual. If necessary, contact
Yokogawa.

IM 01E20C02-01E



« Care should be taken to prevent the build up of
dirt, dust or other substances on the display
panel glass or data plate. If these surfaces do
get dirty, wipe them clean with a soft dry cloth.

(5) Explosion Protected Type Instrument

* Magnetic flowmeters with the model name
AXFA14C are products which have been
certified as explosion proof type instruments.
Strict limitations are applied to the structures,
installation locations, external wiring work,
maintenance and repairs, etc. of these instru-
ments. Sufficient care must be taken, as any
violation of the limitations may cause danger-
ous situations.

Be sure to read Chapter 12 “EXPLOSION
PROTECTED TYPE INSTRUMENT”" before
handling the instruments. The description in
Chapter 12 is prior to the other description in
this user’'s manual.

For TIIS flameproof type instruments, be sure
to read “INSTALLATION AND OPERATING
PRECAUTIONS FOR TIIS FLAMEPROOF
EQUIPMENT” at the end of this manual.

* Only trained persons use this instrument in the
industrial location.

» The protective grounding @ must be connected
to a suitable IS grounding system.

» Take care not to generate mechanical spark
when access to the instrument and peripheral
devices in hazardous locations.

1.2 Warranty

e The terms of thisinstrument that are guaranteed are
described in the quotation. We will make any repairs
that may become necessary during the guaranteed
term free of charge.

» Please contact our sales office if this instrument
requires repair.

 [f the instrument is faulty, contact us with concrete
details about the problem and the length of time it
has been faulty, and state the model and seria
number. We would appreciate the inclusion of
drawings or additional information.

» The results of our examination will determine
whether the meter will be repaired free of charge or
on an at-cost basis.

1. INTRODUCTION

B The guarantee will not apply in the following

1-3

cases:
Damage due to negligence or insufficient mainte-
nance on the part of the customer.

Problems or damage resulting from handling,
operation or storage that violates the intended use
and specifications.

Problems that result from using or performing
maintenance on the instrument in a location that
does not comply with the installation location
specified by Y okogawa.

Problems or damage resulting from repairs or
maodifications not performed by Y okogawa or
someone authorized by Y okogawa.

Problems or damage resulting from inappropriate
reinstallation after delivery.

Problems or damage resulting from disasters such as
fires, earthquakes, storms, floods, or lightning strikes
and external causes.

1.3 Combination Remote

Flowtubes

A IMPORTANT

* The AXFA14 Magnetic Flowmeter Converter
should be used in combination with the follow-
ing remote flowtubes:

AXFA140 = AXF002[0-P to AXF4001-P
Other flowtubes (size 500 to 2600 mm) cannot
be combined with the AXFA14 converter.

« If the converter combined with the AXF mag-
netic flowmeter remote flowtube is changed
from the AXFA1l to AXFA14 or vice versa, the
meter factor of the remote flowtube must be
readjusted according to its flow calibration.

A CAUTION

In case of combination with the explosion proof
type remote flowtube (AXFJOJCIC-P) for
CENELEC ATEX, FM, CSA, IECEX, and TIIS
certification, please see the manual IM
01E20D01-01E. The construction of the instru-
ment, installation, external wiring, maintenance,
and repair are strictly restricted, and non-
observance or negligence of these restriction
would result dangerous condition.

IM 01E20C02-01E



1.4 ATEX Documentation

This procedure is only applicable to the countriesin
European Union.

All instruction manuals for ATEX Ex related products
are available in English, German and French. Should
you require Ex related instructions in your local
language, you are to contact your nearest Y okogawa
office or representative.

Alle brugervejledninger for produkter relateret til
ATEX EX er tilgaangelige pa engelsk, tysk og fransk.
Skulle De anske yderligere oplysninger om handtering
af Ex produkter pa eget sprog, kan De rette
henvendelse herom til den nsameste Y okogawa
afdeling eller forhandler.

O

Tutti i manuali operativi di prodotti ATEX
contrassegnati con Ex sono disponibili in inglese,
tedesco e francese. Se s desideraricevere i manuali
operativi di prodotti Ex in lingua locale, mettersi in
contatto con I’ ufficio Y okogawa pit vicino o con un
rappresentante.

>

Todos los manuales de instrucciones para los productos
antiexplosivos de ATEX estan disponibles en inglés,
aeman y francés. Si desea solicitar las instrucciones de
estos articulos antiexplosivos en su idioma local,
debera ponerse en contacto con la oficina o €l
representante de Y okogawa mas cercano.

G

Alle handleidingen voor producten die te maken
hebben met ATEX explosiebeveiliging (Ex) zijn
verkrijgbaar in het Engels, Duits en Frans. Neem,
indien u aanwijzingen op het gebied van
explosiebeveiliging nodig hebt in uw eigen taal, contact
op met de dichtsthijzijnde vestiging van Y okogawa of
met een vertegenwoordiger.

1. INTRODUCTION

&

Kaikkien ATEX Ex -tyyppisten tuotteiden kayttohjeet
ovat saatavilla englannin-, saksan- ja ranskankielisini.
Mikali tarvitsette Ex -tyyppisten tuotteiden ohjeita
omalla paikalisella kielellannne, ottakaa yhteytta
|ahimpéaan Y okogawa-toimistoon tai -edustajaan.

D,

Todos os manuais de instrucdes referentes aos produtos
Ex da ATEX estdo disponiveis em Inglés, Alemdo e
Francés. Se necessitar de instrugdes na sua lingua
relacionadas com produtos Ex, devera entrar em
contacto com a delegacdo mais préxima ou com um
representante da Y okogawa.

>

Tous les manuels d'instruction des produits ATEX EXx
sont disponibles en langue anglaise, allemande et
francaise. Si vous nécessitez des instructions relatives
aux produits Ex dans votre langue, veuillez bien
contacter votre représentant Y okogawa le plus proche.

C

Alle Betriebsanleitungen fur ATEX Ex bezogene
Produkte stehen in den Sprachen Englisch, Deutsch
und Franzésisch zur Verfiigung. Sollten Sie die
Betriebsanleitungen fir Ex-Produkte in Ihrer
Landessprache benétigen, setzen Sie sich bitte mit
Ihrem ortlichen Y okogawa-Vertreter in Verbindung.

&

Alla instruktionsbocker for ATEX Ex (explosionssakra)
produkter &r tillgangliga pa engelska, tyska och
franska. Om Ni behéver instruktioner for dessa
explosionssakra produkter pa annat sprak, skall Ni
kontakta ndrmaste Y okogawakontor eller representant.

Oha T eyxeLpidua Nevtovpyias Tov mpotovtov pe ATEX EX
dwatiBevtar ot Ayyhka, leppavikd kaw F'al\ukd.

Y& meplmTwoT mov XpeLdleaTe 0dnyies oxeTika e EX oty
TOTLKY) YAOTTQ TOUPUKANOVILE ETLKOLVWVOTE [LE TO
TANoLECTEPO Ypaeio Tns Yokogawa vy avTimposwmo Ts.

IM 01E20C02-01E



GO

Vsetky navody na obsluhu pre pristroje s ATEX Ex
su k dispozicii v jazyku anglickom, nemeckom a
francuzskom. V pripade potreby navodu pre Ex-
pristroje vo Vasom narodnom jazyku, skontaktujte
prosim miestnu kancelariu firmy Yokogawa.

@

Vsechny uzivatelské prirucky pro vyrobky, na

néz se vztahuje nevybusné schvaleni ATEX Ex,

jsou dostupné v anglicting¢, némcin¢ a francouzsting.
Pozadujete-1i pokyny tykajici se vyrobkl s
nevybusnym schvalenim ve vaSem lokalnim jazyku,
kontaktujte prosim vasi nejblizsi reprezentacni
kancelai Yokogawa.

CD

Visos gaminig ATEX Ex kategorijos Eksploatavimo
instrukcijos teikiami angle, vokieeig ir pranclize
kalbomis. Norédami gauti prietaisg Ex
dokumentacija kitomis kalbomis susisiekite su
artimiausiu bendrovés “Yokogawa” biuru arba
atstovu.

&

Visas ATEX Ex kategorijas izstradajumu
Lietodanas instrukcijas tiek piegadatas angiu, vacu
un franéu valodas. Ja velaties sademt Ex ierieu
dokumentaciju cita valoda, Jums ir jasazinas ar
firmas Jokogava (Yokogawa) tuvako ofisu vai
parstavi.

ED

Koik ATEX Ex toodete kasutamisjuhendid on
esitatud inglise, saksa ja prantsuse keeles. Ex
seadmete muukeelse dokumentatsiooni

saamiseks poorduge 1dhima Iokagava (Yokogawa)
kontori vdi esindaja poole.

1. INTRODUCTION

Wszystkie instrukcje obstugi dla urzadzen

w wykonaniu przeciwwybuchowym EXx,
zgodnych z wymaganiami ATEX, dostgpne
sa w jezyku angielskim, niemieckim i
francuskim. Jezeli wymagana jest instrukcja.
obstugi w Panstwa lokalnym je¢ zyku, prosimy
o kontakt z najblizszym biurem Yokogawy.

Vsi predpisi in navodila za ATEX Ex sorodni
pridelki so pri roki v angli§¢ini, nemseini ter
francoséini. Ee so Ex sorodna navodila potrebna v
vasem tukejnjem jeziku, kontaktirajte vas najblisi
Yokogawa office ili predstaunika.

G

Az ATEX Ex miszerek gépkonyveit angol, német
¢és francia nyelven adjuk ki. Amennyiben helyi
nyelven kérik az Ex eszkozok leirasait, kérjik
keressék fel a legkozelebbi Yokogawa irodat, vagy

képviseletet.

Bewnuku ynbTBaHus 3a npoayktu ot cepusita ATEX
EX ce mpemyiarar Ha aHITIMICKA, HEMCKH U
(peHckn e3uK. AKO ce HyK/aeTe OT YIIbTBAaHNA

3a NPOAYKTH OT cepuata EX Ha pOJHMS BHU €3MK,

ce CBbpIKETE C Hall-Onu3Kus opuc Hiu
MPEJICTaBUTEICTBO Ha upma Yokogawa.

Toate manualele de instructiuni pentru produsele
ATEX Ex sunt in limba engleza, germana si
franceza. In cazul in care doriti instructiunile in
limba locala, trebuie sa contactati cel mai apropiat
birou sau reprezentant Yokogawa.

QD

[l-manwali kollha ta’ l-istruzzjonijiet ghal prodotti
marbuta ma’ ATEX Ex huma disponibbli bl-Ingliz,
bil-Germaniz u bil-Franéiz. Jekk tkun tehtieg
struzzjonijiet marbuta ma’ Ex fil-lingwa lokali tieghek,
ghandek tikkuntattja lill-eqreb rapprezentan jew
ufficcju ta’ Yokogawa.
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2.

2. HANDLING PRECAUTIONS

HANDLING PRECAUTIONS

This instrument has been inspected carefully at the
factory before shipment. When the instrument is
delivered, visually check that no damage has occurred
during transportation.

Read this section carefully as it contains important
information on handling this instrument. Refer to the
relevant sections for information not contained in this
section. If you have any problems or questions, please
contact Y okogawa sales office.

2.1 Checking Model and
Specifications

The model code and specifications are found on the
data plate located on the outside of the case. Check
that the model code and specifications match what you
have ordered.

Be sure you have your model number and serial
number available when contacting Y okogawa.

[[TYe3 I OUTPUT
aomcAXF s,

VDC= 12W|
VAC- 50/60Hz 30VA 12W

mA (0-7500)
VDC 0.2A MAX|

o

N200

YOKOGAWA 4 Made in —

F0201.EPS

Figure 2.1.1 Data Plate

2.2 Accessories

Check that the parts shown below are included in the
package:

@ Spare fuse: 1 piece (Use this spare fuse for this
product only)
(T2.0A, 250V, T: time-lag fuse)

® Mounting hardware: 1 set

@ Hexagonal wrench: 1 piece (nominal size 3 mm)

2.3 Storage Precautions

If the instrument is to be stored for along period of
time after delivery, observe the following points.

@ The instrument should be stored in its original
packing condition in the storage location.

@ Sclect a storage location that fulfils the following
conditions:

* A place where it will not be exposed to rain or
water
* A place subject to minimal vibrations or shocks
» Temperature and humidity levels should be as
follows:
Temperature: -30 to 70°C
Humidity: 5 to 80% RH (no condensation)
The preferred ambient temperature and
humidity levels are 25°C and approximately
65% RH.

@ If the AXFA14 converter is transferred to the
installation site and stored without being installed,
its performance may be impaired due to the infiltra-
tion of rainwater and so forth. Be sure to install and
wire the AXFA14 as soon as possible after transfer-
ring it to the installation location.

2.1 IM 0LE20C02-01E



2.4 Installation Location
Precautions

Select the installation location with consideration to the
following items to ensure long-term stable operation of
the instrument.

B Ambient Temperature:
Avoid installing the instrument in locations with
constantly fluctuating temperatures. If the location is
subject to radiant heat from the plant, provide heat
insulation or improve ventilation.

B Atmospheric Condition:
Avoid installing the instrument in a corrosive
atmosphere. In situations where this is unavoidable,
consider ways to improve ventilation and to prevent
rainwater from entering and being retained in the
conduit pipes.

B Vibrations or Shocks:
Avoid installing the instrument in a place subject to
shocks or vibrations.

B Explosion protected type:
Explosion protect types can be installed in hazard-
ous areas according to the types of gases for which
they are certified. See the description in Chapter 12
“EXPLOSION PROTECTED TYPE INSTRU-
MENT” and “INSTALLATION AND OPERATING
PRECAUTION FOR TIIS FLAMEPROOF EQUIP-
MENT"” in this user's manual.

2-2

2. HANDLING PRECAUTIONS

IM 01E20C02-01E



3. INSTALLATION

3. INSTALLATION

A WARNING

Installation of the magnetic flowmeter must be
performed by expert engineer or skilled person-
nel. No operator shall be permitted to perform
procedures relating to installation.

3.1 Installation Location

A IMPORTANT

Install the instrument in a location where it is not
exposed to direct sunlight. For ambient tempera-
ture, refer to Chapter 11 “OUTLINE".

The instrument may be used in an ambient
humidity where the RH ranges from 0 to 100%.
However, avoid long-term continuous operation
at relative humidity above 95%.

3.2 Mounting

This instrument can be mounted on a 2-inch pipein a
vertical or horizontal position depending on the
installation site.

® Vertical Mounting

2-inch pipe
U-bolt \@"

FO301.EPS

1. Fix the instrument on the mounting fixture using
four screws.

2. Fix the mounting fixture with the instrument
installed on a 2-inch pipe using a U-bolt.

@ Horizontal Mounting

2-inch pipe

o

N

U-bolt

F0302.EPS

1. Fix the instrument casing on the mounting fixture
using four screws.

2. Fix the mounting fixture with the instrument
installed on a 2-inch pipe using a U-bolt.

Figure 3.2.1 2-inch Pipe Mounting

3-1 IM 0LE20C02-01E



4. WIRING

4. WIRING

This chapter describes the wiring on the converter side
only. For information relating to wiring on the
flowtube side, refer to the user’s manual of the AXF
Remote Flowtube (IM 01E20D01-01E).

A WARNING

The wiring of the magnetic flowmeter must be
performed by expert engineer or skilled person-
nel. No operator shall be permitted to perform
procedures relating to wiring.

A CAUTION

Once all wiring is complete, check the connec-
tions before applying power to the instrument.
Improper arrangements or wiring may cause a
unit malfunction or damage.

4.1 Wiring Precautions

Be sure to observe the following precautions when
wiring:

A CAUTION

* In cases where the ambient temperature
exceeds 50°C (122°F), use external heat-
resistant wiring with a maximum allowable
temperature of 70°C (158°F) or above.

Do not connect cables outdoors in wet weather
in order to prevent damage from condensation
and to protect the insulation.

* Do not splice the cable between the flowtube
terminal and the converter if it is too short.
Replace the short cable with a cable that is the
appropriate length.

* All the cable ends must be provided with round
crimp-on terminals and be securely wired.

» The signal cables must be routed in separate
steel conduit tubes 16 (JIS C 8305) or flexible
conduit tubes 15 (JIS C 8309).

« Always route the power and output signal
cables in separate steel conduit tubes, except
when the power supply voltage is 24 V and
four-core cables are used for wiring. Keep
conduits or flexible tubes watertight using
sealing tape.

» Ground the remote flowtube and the converter
separately.

 Cover each shield of the signal cable with vinyl
tube or vinyl tape to avoid contact between two
shields or between a shield and a case.

» When waterproof glands or union equipped
waterproof glands are used, avoid tightening
the glands with an excessive torque.

* In case of 24V power supply version, it comes
with a plug. Use this plug to cover the unused
wiring port when wiring the instrument with only
one, four-core cable.

» Be sure to turn power off before opening the
cover.

« Before turning the power on, tighten the cover
securely.

« The terminal box cover is locked by the special
screw. In case of opening the terminal box
cover, use the hexagonal wrench attached. For
handling the locking screw, refer to Figure
44.1.

 Be sure to lock the cover by the special screw
using the hexagonal wrench attached after
installing the cover. For handling the locking
screw, refer to Figure 4.4.12.

 Explosion protected types must be wired in
accordance with specific requirement (and, in
certain countries, legal regulations) in order to
preserve the effectiveness of their explosion
protected features.

4.2 Cables

(1) Dedicated Signal Cable (AXFC)

— Conductors (A and B)
Shields (SA and SB)

/_ /—JTape

X Outer jacket \{10.5 (0.413")

\—Shield ©)

Insulation
Insulation

F0401.EPS

Figure 4.2.1 Dedicated Signal Cable AXFC

The flow signal is transmitted via this dedicated cable.

The cable is constructed with double shielding over the
two conductors, and heat-resistant vinyl is used for the
outer jacket material.
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Finished diameter: 10.5 mm (0.413")
Maximum length: 100 m (330 ft)
Maximum temperature: 80°C (176°F)

A IMPORTANT

If the cable is longer than required, cut off any
extra length rather than coiling it up, and termi-
nate the conductors as shown in Figure 4.2.2.
Avoid using junction terminal boards to extend
the cable length, as this will interrupt the shield-

ing.

Unit : mm
(approx. inch)

converter flowtube
side side
L (Specified Dimensions)
R 20(0.8) | :
| axrc |

F0402.EPS

90 (3.54)

8 (0.3) max.

$10.5 (0.4)

Figure 4.2.2 Treatment of Dedicated Signal Cables

A CAUTION

* As crimp terminals A, B, SA, SB and C have
their own electrical potentials, securely insulate
them so as not to come in contact with one
another.

» To prevent a shield from coming in contact with
another shield or the case, cover each shield
with a vinyl tube or wrap it in vinyl tape.

4. WIRING

@ NOTE

Conductors A and B carry the signal from the
electrodes, and C is at the potential of the liquid
(signal common). Shields SA and SB are kept
at the same potentials as the individual elec-
trodes (these are actively driven shields.) This is
done to reduce the effect of the distributed
capacitance of the cable at long cable length.
Note that, since the signals from the individual
electrodes are impedance converted inside the
converter, errors will result if they come in
contact with any other component. Great care
must be taken in the cable end treatment.

(2) Excitation Cable/Power Cable/Output
Cable

Use polyvinyl chloride insulated and sheathed control

cables (JIS C 3401) or polyvinyl chloride insulated and

sheathed portable power cables (JIS C 3312) or the

equivalent.

Outer Diameter: 6.5 to 12 mm (0.26 to 0.47 in.)
10.5 or 11.5 mm (0.41 or 0.45in.)
for optiona code EG, EU
6 to 12 mm (0.24 to 0.47 in.) for
optional code EP

Nominal Cross Section (Single wire): 0.5 to 2.5 mn»?

Nomina Cross Section (Stranded wire): 0.5 to 1.5 mn?

In case of power cable, Green/Y ellow covered conduc-
tor shall be used only for connection to PROTECTIVE
CONDUCTOR TERMINALS. Conform to |[EC227,
IEC245 or equivalent national authorization.
Unit : mm
(approx. inch)

Crimp Terminal

85 (3.35) 85 (3.35)

On the converter side On the flowtube side

N\ 49 J

F0403.EPS

Figure 4.2.3 End Treatment of Excitation Cable
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@ NOTE

« For excitation and power cables, always use a
crimp terminal with an insulation cover.

» Use crimp tools from the manufacturer of the
crimp terminal you want to use to connect the
crimp terminal and cable.

« Use crimp tools that are appropriate for the
diameter of the cable to be connected.

4.3 Wiring Ports

This instrument is of watertight construction as
stipulated in J'S C0920 (Tests to prove protection
against ingress of water and degrees of protection
against ingress of solid objects for electrical equip-
ment.) It is shipped with awiring bracket (waterproof
gland or waterproof gland with union) or a plastic
gland attached, only in cases where an optional
specification is selected for the wiring port.

In case of the explosion proof type, refer to chapter 12.

A IMPORTANT

The wiring port is sealed with a cap (not water-
proof). Do not remove the cap from the unused
wiring port. If waterproof property is necessary,
please use waterproof glands.

(1) When waterproof property is unnecessary
(When there are no particular optional
specifications)

The wiring port is sealed with a cap (not water-proof)

that must be removed before wiring. At this time,

handle the wiring port in accordance with the JI'S

C0920 mentioned above. Do not remove the cap from

the unused wiring port.

(2) When waterproof property is necessary
(Wiring using waterproof glands)

A IMPORTANT

To prevent water or condensation from entering
the converter housing, waterproof glands are

recommended. Do not over-tighten the glands or

damage to the cables may result. Tightness of
the gland can be checked by confirming that the
cable is held firmly in place.

4. WIRING

Gasket
Waterproof gland
Cable

F0404.EPS
Figure 4.3.1 Waterproof Gland (Optional code EG)
For working on the electric wire tubes or the flexible

tubes (PF1/2), remove the waterproof gland and attach
them directly to the wiring port.

When working on conduit pipes or flexible pipes (PF1/2 only)

F0405.EPS

Figure 4.3.2 Waterproof Gland with Union Joint
(Optional code EU)

Plastic gland
F0406.EPS

Figure 4.3.3 Plastic Gland (Optional code EP)

IM 01E20C02-01E



(3) Conduit Wiring

When wiring the conduits, pass the conduit through the
wiring connection port, and utilize the waterproof
gland to prevent water from flowing in. Place the
conduit pipe on an angle as shown in Figure 4.3.4.
Install adrain valve at the low end of the vertical pipe,
and open the valve regularly.

Drain valve /

7,

F0407.EPS

Figure 4.3.4 Conduit Wiring

4.4 Wiring Connections

4.4.1 Removing Cover

Loosen cover locking screw 2 clockwise using a
hexagonal wrench (nominal size 3 mm) to unlock the
cover. (Upon shipment from the manufacturing plant,
the cover is unlocked.) Hold the flowmeter with your
hand and remove the cover by turning it in the direc-
tion of the arrow as shown below.

Cover locking screws

(%g\@%

Figure 4.4.1 Removing the Terminal Box Cover

F0408.EPS

4. WIRING

4.4.2 Terminal Configuration

When the cover is removed, the connection terminals
will be visible. The terminal configuration labels are
attached in the locations shown in Figure 4.4.2.

e Wl il

]
e EL

F0409.EPS

Figure 4.4.2 Terminal Layout Labels Position

The description of the terminal symbolsis shown in
Table 4.1.1.

For FOUNDATION Fieldbus protocol, please refer to IM
01E20F02-01E.

For PROFIBUS PA protocol, please refer to IM
01E20F12-01E.

Table 4.1.1 Terminal Symbols

Terminal P Terminal -
Symbols | Description Symbols | Description
EX1 ]Exci tation current = Functional grounding
EX2 output N/ ] Power supply
C L/i+
SA . I+ Current output
A Flow singal I— 410 20mA DC
B nput DO+ Pulse output/
SB DO Alarm output/
- Status output
Alarm output/
DIO+ Status output/
DIO- Status input
@ Protective grounding
(Outside of the termindl)

TO0401.EPS
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4.4.3 Precautions for Wiring of Power
Supply Cables

When connecting to the power supply, observe the
points below. Failure to comply with these warnings
may result in an electric shock or damage to the
instrument.

A WARNING

* Ensure that the power supply is OFF in order to
prevent electric shocks.

» Ensure the protective grounding terminal is
grounded before turning the power on.

 Use insulating sleeve crimp terminals (for 4-mm
screws) for the power supply wiring and protec-
tive grounding wiring.

e Install an external switch or circuit breaker as a
means to turn the powe off (capacitance; 15A,
conforming to IEC947-1 and IEC947-3). Locate
this switch either near the instrument or in other
places facilitating easy operation. Affix a
“Power Off Equipment” label to this external
switch or circuit breaker.

Wiring Procedure

1. Turn the instrument's power off.

2. Wire the power supply cable and the functional
grounding cable to the power supply terminals.

Functional grounding cable
TERMINAL WIRING

ONLY FOR
REMOTE TYPE

F0410.EPS

Figure 4.4.3 Electric Cable Wiring

4-5

4. WIRING

444 DC Power Connection

When using DC power as the power supply for the
converter, give attention to the following points.

(1) Connecting Power Supply
A IMPORTANT

Do not connect power supply with reversed
polarities.

L/+ terminal: connect +

N/- terminal: connect -

A IMPORTANT

Do not connect power supply with 100 to 240 V
AC or 100 to 120 V DC in the case of a 24 V
power supply version (power supply code 2).

It will give a damage to the converter.

(2) Required Power Supply Voltages

A IMPORTANT

When using a 24 V power supply, the specifica-
tion for the supply voltage is 24 V (-15% to
+20%), but the input voltage of the converter
drops due to cable resistance therefore it must
be used within the following ranges.

Supply Voltage and Cable Length

796 (2610)
600 (1970)

446 (1460)

200 ( 660)

Allowable cable length m(ft)

0

24 26
Usable range E (V)

Cable cross section area: 1.25 mm?
Cable cross section area: 2 mm?2

22

FO0411.EPS

(3) Setting Power Supply Frequency

A IMPORTANT

Set the local Commercial power frequency in
order to eliminate the effect of induction noise
from the Commercial power supply.

Refer to “Chapter 6: Parameter Description” in
this manual.

Parameter No.: J30 and J31

IM 01E20C02-01E



445 Grounding

A CAUTION

4. WIRING

4.4.6 Wiring the Remote Flowtube
with the AXFA14 Converter

/!\ WARNING

Be sure to connect the protective grounding of
the AXFA14 with a cable of 2mm? or larger cross
section in oder to avoid electrical shock to the
operators and maintenance engineers and to
prevent the influence of external noise.

Connect the grounding wire to the @ mark.

The grounding should satisfy Class D require-
ments (ground resistance, 100 () or less).

In case of TIIS Flameproof type, the grounding
should satisfy Class C requirements (ground
resistance, 10 () or less) or class A requirements
(ground resistance, 10 Q) or less).

For explosion proof type except TIIS, follow the
domestic electrical requirements as regulated in
each country.

A IMPORTANT

When optional code A (lighting protector) is
selected, the ground should satisfy Class C
requirements (grounding resistance, 10 () or less).

* The protective grounding terminas @ are located
on the inside and outside of the termina area.
Either terminal may be used.

» Use 600V vinyl insulation wires as the grounding
wires.

971'@." GGG

%7\
e

AN

k
o

N/,
97
N

Protective grounding terminals

F0412.EPS

Figure 4.4.4 Protective Grounding Terminal Location

Before wiring, be sure that the power supply for
AXFA14 converter has been turned off to
prevent an electrical shock.

(1) Connection with the Remote Flowtube
(General-Purpose Use, Submersible Type,
Sanitary Type, Size 2.5 to 400 mm (0.1 to
16in.))

Connect wiring as shown in the figure below.

AXFA14 Converter EX1
o EX2
Excitation cable >,_
AXFC dedicated
signal cable SA
B
SB

Converter fi)evwglt)ee
SA Taping*
A A
N B B
!\\ EX2 SB Taping*
'hﬁ)))) [ c
O EX1 EX1
/ EX1 EX2 EX2

* Individually tape and insulate the
Remote flowtube  shields corresponding to SA and
SB on the remote flowtube side.

F0413.EPS

Figure 4.4.5 Wiring Diagram
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(2) Connection with the Remote Flowtube
(Explosion proof Type, Size 2.5 to 400 mm
(0.1to 16in.))

In case of explosion proof type for CENELEC ATEX,

FM, CSA, IECEx and TIIS certification, connect

wiring as shown in the figure below.

In case of the explosion proof type, the protective
grounding @ of remote flowtube must be connected to
asuitable IS grounding system. In that case, L
(functional grounding terminal) need not be connected.

AXFA14 Converter

Excitation cable

AXFC dedicated
signal cable

Converter Remote
flowtube
SA Taping®
é A A
B B
EX2 SB Taping*
C C
EX1 EX1
EX2 EX2

* Individually tape and insulate the
shields corresponding to SA and
SB on the remote flowtube side.

F0414.EPS

Remote flowtube

Figure 4.4.6 Wiring Diagram

4.4.7 Connecting to External Instru-
ments

A WARNING

Before wiring with external instruments, be sure
to turn off the power supply for AXFA14
converter and any external instruments.

Connect the AXFA14 terminal to external instruments,
giving attention to the following points.

For FOUNDATION Fieldbus protocol, please refer to IM
01E20F02-01E.

For PROFIBUS PA protocol, please refer to IM
01E20F12-01E.

® 4 to 20 mA DC Current Output

AXFAl4
I+

- Instrument
Resistive load max. 750 Q.

(When using BRAIN/ HART communication,
more than 250 Q, less than 600 Q).

F0415.EPS

Figure 4.4.7 4 to 20 mA DC Output Connection

4. WIRING

® Pulse Output

A IMPORTANT

« As this is a transistor contact (insulated type),
give attention to proper voltage and polarity
when wiring.

» Do not apply a voltage larger than 30V DC or a
current larger than 0.2A in order to prevent
damage to the instrument.

* When input filter constant of the electronic
counter is large in relation to the pulse width,
the signal will decrease and the count will not
be accurate.

* If the input impedance of the electronic counter
is large, an induction noise from the power
supply may result in inaccurate counts. Use a
shield cable or sufficiently reduce the input
impedance of the electronic counter within the
electromagnetic flowmeter pulse output specifi-
cation range.

» The active pulse output (Optional code EM)
cannot be used in conjunction with the standard
pulse output.

« When the active pulse output (Optional code
EM) is selected, do not be short-circuit between
the DO+ and DO- terminals to avoid damaging
the instrument.

« When the active pulse output (Optional code
EM) is selected, the range of pulse rate must
be set to 2 pps maximum.

* To avoid communication (BRAIN/ HART)
failure, it is recommended to use the shield
cable.

@ NOTE

For pulse output from the DO terminals, param-
eters must be set. Refer to “Chapter 6: Param-
eter Description” in this manual.

Protective diode

AXFA14 DO+
<|\)I;ULSE ouT ) 4 Mechanical Counter
DO- | |
AXFA14 DO+

<I€ULSE ouTt
DO-

Figure 4.4.8 Pulse Output Connection

Load Electronic Counter
I ]

30V DC, 0.2A. max

F0416.EPS
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AXFAl4 DO+ Protective diode
PULSE OUT 3 Mechanical Counter
DO-
AXFA14 DO+

PULSE OUT Load Electronic Counter
DO- T T

Output voltage: 24 V DC +20%
* Current: 30 to 150 mA
Pulse rate: 0.0001 to 2 pps
Pulse width: 20, 33, 50, 100 ms

F0417.EPS

Figure 4.4.9 Active Pulse Output Connection (Optional
code EM)

@ Status Input

A IMPORTANT

Status inputs are designed for use with no-
voltage (dry) contacts. Be careful not to connect
the status to any signal source carrying voltage.
Applying voltage may damage the input circuit.

Closed: Less than 200 Q
Open: More than 100 kQ

AXFA14
DIO+
% ‘ ‘ é 3
{ l
DIO-

No-voltage status input

F0418.EPS

Figure 4.4.10 Status Input Connection

@ NOTE

For status input to the DIO terminals, parameters
must be set. Refer to “Chapter 6: Parameter
Description” in this manual.

@ Status Output / Alarm Output

A IMPORTANT

Since this is an isolated transistor output, be
careful of voltage and polarity when wiring. Do
not apply a voltage larger than 30V DC or a
current larger than 0.2A in order to prevent
damage to the instrument.

4. WIRING

This output cannot switch an AC load. To switch
an AC load, an intermediate relay must be
inserted as shown in Figure 4.4.11.

*The alarm output operates from open (normal)
to closed (alarm occurrence) in the default value
(as setup upon plant shipment). Changes can
be made via the parameter settings.

AXFAL4 | DO+ (or DIO#) Protective diode
- /
A ¥
DO- (quDIO—)
o
#k This connection is not possible.
AXFAL4 DO+ (or DIO+)

] LRy .
: | |Electromagnetic
A : 1
4\ o (o_rlDIO—)L Py 634 valve
17

External power supply ~ AC power supply
30V DC, 0.2A. max

F0419.EPS

Figure 4.4.11 Status Output/Alarm Output Connection

@ NOTE

For status and alarm outputs from the DO or
DIO terminals, parameters must be set. Refer to
“Chapter 6: Parameter Description” in this
manual.

4.4.8 Installing the Cover

Install the cover to the flowmeter by turning it in the
direction of the arrow as shown below. Tighten cover
locking screw 2 counterclockwise using a hexagonal
wrench (nominal size 3 mm) to lock the cover.

Cover locking
screws

=

Figure 4.4.12 Installing the Terminal Box Cover

F0420.EPS
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5. BASIC OPERATING PROCEDURES

5. BASIC OPERATING PROCEDURES (USING THE DISPLAY UNIT

The modification of data settings from the display unit can beHFFarrled out us1 ng the three
SET

setting switches (infrarred switches) - namely, the C=>, C=)>, ad @ switches.
This chapter will provide a description of basic data configuration and the methods to be
used with the three setting switches. The AXFA14 or the AXF integral flowmeter can also
be operated using a handheld Brain Terminal (BT200) or a HART Communicator. (Please
refer to Chapter 7 for operation via Brain Terminal and Chapter 8 for operation via HART
Communicator.)

For FOUNDATION Fieldbus protocol, please refer to IM 01E20F02-01E.
For PROFIBUS PA protocol, please refer to IM 01E20F12-01E.

A WARNING

Be sure to set parameters as “Protect” on the write protect function after finish of
parameter setting work.

Under extremely rare case, the infra-red switches may respond unexpectedly in
such conditions as sticking ball of water or extraneous substances on the surface
of display panel glass according to the principle of infra-red switch operation.

Its probability rises in such cases as sticking rain water by storm or other similar
situation and washing up work near flowmeter installation place.

Either to illuminate or stop illuminating the infra-red switches by the flashlight may
cause the mis-reaction.

Refer to “Menu P: Parameter Protection Items” and section “10.2.2" how to use
the write protect function in detail.

A IMPORTANT

Operate the display unit under the condition where direct sunlight, etc... do not
shine to the setting switches directly when the parameter setting operation is
carried out.

@ NOTE

(1) Always use the setting switches with the cover of the AXFA14 or the AXF
integral flowmeter closed.

(2) Use these switches with them covered by the glass window.

(3) If dirt, dust or other substances surfaces on the display panel glass, wipe
them clean with a soft dry cloth.

(4) The operation with dirty gloves may cause a switch response error.
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5. BASIC OPERATING PROCEDURES

5.1 Operating Panel Configuration and Functions

(3) Display items

(4) Reversed character display

(1) Data display area

YOKOGAWA ¢

3274m3

100.000 o
0 e 100

(2) Setting switches
(Infra-red switches)

(3) Display items

FO0501.EPS

(1) Data display area

1st line (Display Selectl), 2nd line (Display Select2),
and 3rd line (Display Select3) can be displayed using
parameter settings. The content corresponding to
selected item is shown with the reversed-character on
the right of the line.

(2) Setting switch operations
CSéi: Move the layer down, select, and confirm

SHIFT

SET .
oDt o> Move the layer up
(Press the =~ switch while
) > SHIFT .
holding down the C=> switch)
: Move the cursor down (for selection-type
parameters) or increase values (for numeric-
type parameters)

SHIFT
C=>: Move the cursor to the right (for numeric-
type parameters)

+ CSD: Move the cursor up (for selection-

type parameters)

SHIFT

Displayed items and _ Disp Select?
reversed-character indication Content Disp Setectl| pigp Selects
Instantaneous flow rate: % | FR | Displays the instantaneous flow rate for the span as a percentage. O O
Actud instantaneousflow rate | FR | Displaysthe actual reading for instantaneous flow rate. O O
Instantaneous flow rate: mA FR | Displaystheinstantaneous flow rate for the span as a current output velue.| () O
Bar graph indicating None | Displaystheinstantaneous flow rate for the span as a percentage > O
instantaneous flow rate using bar graph.

Totalized forward-directionflowrate | FTL | Displays the totalized value for flow rate in the forward direction. O O
Totalized reverse-directionflowrate | RTL | Displaysthe totalized value for flow rate in the reverse direction. O O
Totalized differential flow rate | DTL | Displaysthe differential totalized value for flow rate between O O
forward totalization and reverse totalization.
Tag number TAG | Display the tag number (using up to 16 characters). X O
Diagnosis of electrode adhesion| ADH | Displays the adhesion condition in the form of a bar graph.
(See the description for parameters K10 through K15 from X @)
Chapter 6: Parameter Description for more details.)
Communication COM | Displays the communication type. X O
" T0501.EPS
4
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5. BASIC OPERATING PROCEDURES
5.2 Display Unit Setting Methods
@ NOTE

Before changing any settings, be sure to check the corresponding setting details
in Chapter 6: Parameter Description.

5.2.1 Display Mode - Setting Mode

Display Mode will be adopted when the power is turned on, and the Setting Mode can be
activated using the following procedure.

e ——

SET ----------4Parameter Search Moder----------1
Select*Yes” T TTTTTIEEITTTTTTYY }SET
(2 seconds or more) , ; =
) i |Major Item Parameter |—m |Sub-item Parameter |«—m-|  Parameter
Displa Mode|—>| Entry Mode > '
| Py y , Search Mode ~-— Search Mode Laa—| Replacement Mode
A : SHIFT  SET SHIFT:  SET
RPN €~ Pl d=D)
Select “No” ]
Setting modes
* The term "mode" is used to refer to a situation
SHIFT SET where display and setting are possible.

+

Press the SET switch while holding down the SHIFT switch. F0502.EPS

Sample Display: Procedure for moving from Display Mode to Setting Mode
1st line: Actual instantaneous flow rate [FR]

Start:
Display Mode

v

YOKOGAWA ¢

100.000 =

O S E—— 100
3274m3

2nd line: Bar graph indicating instantaneous flow
rate

3rd line: Totalized forward flow rate [FTL]

Setting switches

SET
Hold the @ switch for 2 seconds.

SHIFT h4 . .
Touch @ and <=D) switches simultaneously.

(1)
Entry Mode YOKOGAWA 4 AN note
Touch SHIFT + ¥ key When other operations are carried out, the
system will automatically return to the Display
Mode.

When no operations in this display are carried
out for 20 seconds, the system will automati-
cally return to the Display Mode.

SHIFT v
oD T A\ note @

FOS03-LEPS The Major Item Parameter which is set just
before will be shown when entrying the Setting
Mode again within 1 minute after returning
from Setting Mode to Display Mode.

5-3 IM 0LE20C02-01E



5. BASIC OPERATING PROCEDURES

A screen is displayed to confirm whether or not the

YOKOGAWA ¢ system is to enter Setting Mode.

Setting Mode Press the é) switch and select [Yeg.

The reversed-character (i.e. the cursor position)
indicates the item that is currently selected.

When [Yes] has been selected, touch the &;5
YOKOGAWA 4 switch.

Setting Mode é
NOTE

When the operations except <5~ and &~

switches are carried out, the system will
automatically return to the Display Mode.
When no operations in this display are carried
out for 20 seconds, the system will automati-
cally return to the Display Mode.

Touch the =~ switch
CYarocpws + ouch the = switch.

Setting Mode In order to request confirmation, the entire display

Yes * flashes on and off.
SET

Touch the == switch once again at this time to
fix your selection.

@ NOTE

When no operations in the flashed display are
carried out for 20 seconds, the system will
automatically return to the Display Mode.

When the operations except -5~ are carried

out, the system will automatically return to the
Display Mode.

The system enters Setting Mode.

Setting Mode

YOKOGAWA 4 Parameters to be set can be selected.

Setting Mode
A P:Protect

B:Easy Setup
¥ C:Basic Setup

F0503-2.EPS

To Parameter This completes the procedure for changing from the
Search Mode Display Mode to the Parameter Search Mode.
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5. BASIC OPERATING PROCEDURES

5.2.2 Setting Mode

When the Setting Mode has been activated using the procedure from Section 5.2.1, param-
eters can be selected for setting.

ﬂ NOTE

If no operations are carried out for a period of 10 minutes in Setting Mode, the
system will automatically return to the Display Mode.

Format for Parameter Data
Depending on the type of parameter, data is formatted in one of the following three ways.

Format Typical display Content
(i) Selection-type B21:Base Flow Unit The desired dataitem is selected from a predefined list.
m3
AN
w kl(Kiloliter)

B23:Flow Span Datais set using the valuesin each digit and using

100 l/min the decimal point.
000100 I/min

Rng:0.00001 — 32000

(i) Numeric-type

Data is composed using alphanumeric characters

) C10:Tag No
(iii) Alphanumeric-type F1-1101 (in the case of tag numbers, special units, and the like).
FI-1201 With this format, setting can be carried out using up to

16 of the characters shown below.

Regarding the al phanumeric-type format (iii), the following alphanumerics are displayed in the following sequence:

#%&*+-./0123456789:<>ABCDEFGHIJKLMNOPQRSTUVWXY Zabcdefghij
kimnopgrstuvwxyz[space]

T0502.EPS

5.3 Parameter Setting Procedure

Once the system is in Setting Mode, the parameters for setting can be selected. Parameters
that are frequently used have been grouped together in Easy Setup in Menu B. This section
provides a description of the parameter setting procedure using B: Easy Setup and

C: Basic Setup.

For more details regarding parameter content, please refer to Section 6: Parameter Descrip-
tion.

5.3.1 Setting Example for Selection-Type Data: Flow rate units

Start:
Major Item
Parameter

Search Mode

Setting Mode —>-| Setting Mode

N\

This example describes the setting of the flow rate units for the selection-type parameter
B21: Base Flow Unit from m®to | (Liter).

Major item [ Major Item Parameter Search Mode has been
parameter | |'v c:gasic Setup accessed in this screen.

SET
SET .
Touch the =D switch to access B: Easy Setup.

ﬁ NOTE

The A and V¥ symbols to the left of the param-
eters indicate that additional setting items to
those being currently displayed may also be
selected. Use the CED switch to cycle
through these items.

F0504-1.EPS
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Sub-item
Parameter
Search Mode

Parameter
Replacement Mode

Major item—>

Sub-item
parameter

Major item—>

Sub-item
selection (A)

Sub-item—>
Current unit setting—>
Available selections—>[

Sub-item—>

Current unit setting—>
Available selections—>[

Sub-item
Parameter
Search Mode

Major item—>
Sub-item
selection (A)

B:Easy Setup
A50:Auto Zero Exe

10:Language
"W 20:Flow Damping

b4
T

B:Easy Setup
A 20:Flow Damping

21:Base Flow Unit
"W 22:Base Time Unit

SET

B21:Base Flow Unit
m3
AM3
Wki(Kiloliter)
h4

@

B21:Base Flow Unit
m3
A |(Liter)

v cm3

B:Easy Setup
A 20:Flow Damping

21:Base Flow Unit

W 22:Base Time Unit

F0504-2.EPS

5-6

5. BASIC OPERATING PROCEDURES

Sub-item Parameter Search Mode has been accessed
in this screen.

v .
Touch the @ switch to move the cursor to
B21: Base Flow Unit.

The cursor has been moved to B21: Base Flow
Unit in this screen. (Sub-item selection screen (A))

In this screen, Parameter Replacement Mode has

been called up using the éb switch.

v .
Touch the @ switch to move the cursor to the

- . . b 4
unit item for selection. In this example, the =D)
switch is touched twice to select | (Liter)

When | (Liter) has been selected, touch the é,T)

switch.

In order to request confirmation, the entire display

s
flashes on and off. Touch the é,T) switch once
again at this time to fix your selection.

@ NOTE

When no operations are carried out for 20
seconds in the flashing state, the system will
automatically return to the Sub-item Parameter
Search Mode.

When the operations except ~=~ are carried
out, the parameter cannot be set.

The system automatically returns to sub-item
selection screen (A).

IM 01E20C02-01E



5. BASIC OPERATING PROCEDURES

5.3.2 Setting Example for Numeric-Type Data: Flow rate span

Start:
Major Item
Parameter

Search Mode

v

Sub-item
Parameter
Search Mode

Parameter
Replacement Mode

This example describes the setting of the flow rate span for the numeric-type parameter
B23: Flow Span from 100 I/min to 120 |/min.

Setting mode —>-

Major item
parameter

[

Major item—>

Sub-item
parameter

[

Major item—>

Sub-item
selection (B)

Selection of the appropriate parameter

[

Setting Mode
AP:Protect

B:Easy Setup

¥ C:Basic Setup

B:Easy Setup
A50:Auto Zero Exe

10:Language

"W 20:Flow Damping

v
S

B:Easy Setup
A 22:Base Time Unit

23:Flow Span

"W 24:Flow Decimal Pnt

SET

B23:Flow Span
si 100 /min
--- 000100. I/min

Rrigi0.00001— 32000

B23:Flow Span
40 l/min
0000205 1/min

Rng:0.00(01 — 32000

SHIFT
X4

b4
%
SET

F0505-1.EPS

Setting Mode Condition
SET X
Touch the@ switch to access B: Easy Setup.

@ NOTE

The A and V¥ symbols to the left of the param-
eters indicate that additional setting items to
those being currently displayed may also be
selected. Use the CED switch to cycle through
these items.

Sub-Item Parameter Search Mode has been accessed
in this screen.

v .
Touch the @ switch to move the cursor to
B23: Flow Span.

The cursor has been moved to B23: Flow Span in
this screen. (Sub-item selection screen (B))

s .
Touch the é,T) switch to access Parameter
Replacement Mode.

Once Parameter Replacement Mode has been
selected, the digit that can be replaced will be flashed
on and off. When in this condition, confirm the
relevant setting range as displayed at the bottom of
the screen and then set the parameter as required.

In this example, the parameter will be set to “120 I/min”.

@ NOTE
SHIFT

When setting a new value, use the (&>
svvvitch to move from digit to digit, and use the
(> switch to cycle through values for each
individual digit. In addition to digit, it is also
possible to select a decimal point, and this
allows the position of the decimal point to be
changed.

Modify the value to “120 I/min” as follows:

SHIFT .
Touch the @ switch to move the cursor to the

position for multiples of 10. Then, touch the

switch to change the value at this position from “0” to
“ 2” i

When the value of “120" has been setup, touch the

SET .
@ switch.

IM 01E20C02-01E



\
A
.

~.
Vo

\ /| i /

[ A T W |

- - L - o
B23:Flow Span
120 I/min

~
-
-

~ae

e

Major item—>

Sub-item
selection (B)

Sub-item
Parameter
Search Mode

B:Easy Setup
A 22:Base Time Unit

23:Flow Span
W 24:Flow Decimal Pnt

Incorrect setting: —-

B23:Flow Span
100 I/min
1200000 I/min
Rng:0.00001 — 32000

Out of range.
Touch any key.

Incorrect setting: —

B23:Flow Span
100 I/min
0001.0. l/min
Rng:0.00001 — 32000

Invalid value.
Touch any key.

F0505-2.EPS

5. BASIC OPERATING PROCEDURES

When the éb switch is touched, the entire

display flashes on and off. Confirm that the setting
has been correctly changed to “120”, and then fix

this value by touching the éb switch once again.

@ NOTE

When no operations are carried out for 20
seconds in the flashing state, the system will
automatically return to the Sub-item Parameter
Search Mode.

When the operations except CSS) are carried
out, the parameter cannot be set.

The system automatically returns to sub-item
selection screen (B).

@ NOTE

If the input value is outside the valid selection
range, the message “Out of range. Touch any
key.” will be displayed. In such a case, touch
any switch to return to Parameter Replacement
Mode and redo the setting.

@ NOTE

If more than one decimal point has been input,
the message “Invalid value. Touch any key.”
will be displayed. In such a case, touch any
switch to return to Parameter Replacement
Mode and redo the setting.

5.3.3 Setting Example for Alphanumeric-Type Data: Tag number

This example describes the setting of the tag number for the alphanumeric-type parameter
C10: Tag No. from “FI-1101" to “FI-1201.”

v

Start: Setting mode —>| Setting Mode
° . L A P:Protect
Major Item Major item
Parameter parameter W C:Basic Setup
Search Mode A 4

@

Setting mode —>| Setting Mode
Lo A B:Easy Setup
Major item [ C:Basic Setup
parameter | v D:Total Set
SET

F0506-1.EPS

5-8

Setting Mode Condition
Touch theé) switch to access C: Basic Setup.

@ NOTE

The A and ¥ symbols to the left of the param-
eters indicate that additional setting items to
those being currently displayed may also be
selected. Use the C;) switch to cycle
through these items.

The cursor has been moved to C: Basic Setup in
this screen.

SET . .
Touch the@ switch to enter C: Basic Setup.

IM 01E20C02-01E



Sub-item
Parameter
Search Mode

Major item—>
Sub-item
selection (C)

C:Basic Setup
A 49:Flow User Span
¥ 11:Flow Damping

5. BASIC OPERATING PROCEDURES

Upon selection of C: Basic Setup, the cursor will
be positioned at C10: Tag No. (Sub-item selection
screen (C))

) ) SET .
Selection of the appropriate parameter Touch the @ switch to access Parameter

Parameter
Replacement Mode

Current setting value —>
Modified value—>

Current setting value—>

Sub-item
Parameter
Search Mode

~
e

(Y
PR

SET

C10:Tag No
1101

- F-1101

SHIFT
X4

C10:Tag No
Fl1101
FLi201

.

FI-1201
R

v

=D

SET

-
~.
-
-
-

C10:Tag No

L] .
4 1 ? 1

3
r
! \ /

.

L)

SET

@

Major item—>

Sub-item
selection (C)

C:Basic Setup
A 49:Flow User Span
¥ 11:Flow Damping

1080 I/min

0 mmessmesmme" 100
Fl-1201

FO0506-2.EPS

5-9

Replacement Mode.

The cursor will flash on and off on the left of the tag
number. As “FI-1201" is to be setup in this example,

SHIFT .
touch the @ switch to move the cursor to the
position for multiples of 100.

At the position for multiples of 100, touch the

switch to change the “1” to “2”. When the
setting has been changed to “FI-1201", touch the

SET .
@ switch.

s N .
When the Cé'TD switch is touched, the entire

g display flashes on and off. Confirm that the setting
\ > has been correctly changed to “FI-1201", and then

fix this setting by touching the C?;'TD switch once
again.

@ NOTE

When no operations are carried out for 20
seconds in the flashing state, the system will
automatically return to the Sub-item Parameter
Search Mode.

When the operations except ~=~ are carried

out, the parameter cannot be set.

The system automatically returns to sub-item
selection screen (C).

After returning to Display Mode by touching using

SET SHIFT . .
the ( @ and ) twice as escape switches,
it will be possible to confirm the modified content (if
Display Select has been setup to display the tag
number.)

Indicates selection of Tag No display for B42: Display Select3.

IM 01E20C02-01E



6.

6. PARAMETER DESCRIPTION

PARAMETER DESCRIPTION

6.1 Parameters

With the exception of parameters that were specified
by the customer upon ordering, al of the internal
parameters will initially be set to default values.
Actions such as the modification of display details can
then be carried out whenever necessary.

For FOUNDATION Fieldbus protocol, please refer to IM
01E20F02-01E.

For PROFIBUS PA protocol, please refer to IM
01E20F12-01E.

A IMPORTANT

Make sure to keep the instrument’s power on at
least for 30 seconds after you set the param-
eters. If you turn the power off immediately after
the parameters are set, the settings will be
canceled.

6.2 Parameter Lists

@ NOTE

In order to ensure that correct flow rate data can
be acquired, it is crucial that the nominal size,
flow rate span, and meter factor of the combined
remote flowtube are set. In cases where a
remote flowtube is ordered at the same time as
the AXFA14, or where the AXF integral flowme-
ter is ordered, the nominal size and meter factor
will be set upon shipment from the manufactur-
ing plant, and these will not require additional
setting. If the AXFA14 is ordered separately, the
default value will be set for the meter factor;
accordingly, it will be necessary to change this
setting to the meter factor indicated on your
remote flowtube data plate.

If a flow rate span was specified upon ordering,
this will be set before shipment. If this is not the
case, however, it will be necessary for the
appropriate value to be set by the user.

Parameter lists are comprised of the following items.

Data

Item|Name| R/W range

Units

Position of
decimal point

Default| pescription
value

L{ Describes the parameter content.

The default value (as setup upon plant shipment).
If marked “(*)", it indicates that the appropriate

> setting has been made in accordance with

ordering information and data for a remote
flowtube to be combined.

The position of the decimal point within the data
range and also the allowed relocation range in

Y

terms of places of decimals.

> The units corresponding to the data range.

This item defines the range of data to be set for

numeric parameters and also defines selection of
data for selection-type parameters.

R: Read only

~| W: Writable

The name of the parameter. Entries in parentheses
> indicate the parameter name displayed on the

handheld BRAIN Terminal (BT200).

6-1

‘I Parameter number.
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6.3 Parameter List Overview

(2) Item A (Menu A): Display items
Menu A contains the instantaneous flow rate, totalization values, and other items relevant to display.

6. PARAMETER DESCRIPTION

Name Data range Position
Unit . Default value e
ltem|  Display unit | RW | Display unit nits - jof decimall . gicated item Description
(BRAIN) /BRAIN point

AQO | Display
(DISPLAY)

A10|FR R -110.0t0 110.0 % 1 For Display Mode only
(FLOW RATE (%))

A20| FR R -999999 t0 999999 |B21/B22| 0Oto3 For Display Mode only
(FLOW RATE) (C4o/C41)

A21|FR R 2.400 to 21.600 mA 3 For Display Mode only
(FLW RATE (mA))

A30| FTL R 0t0 99999999 B30 Oto7 For Display Mode only
(TOTAL) (D10)

A31| RTL R 0t0 99999999 B30 Oto7 For Display Mode only
(REV TOTAL) (D10)

A32| DTL R |-99999999 B30 Oto7 For Display Mode only
(DIF TOTAL) t0 99999999 (D10)

A60 | — R Good See “6.5 Alarm Functions”.
(SELF CHECK) Error

(2) Item B (Menu B):

Easy Setup items

T0602.EPS

Those parameters with a high frequency of use have been grouped together in Menu B. All basic functions can be
controlled using only the parameters from this block.

Name

kl (Kiloliter)

| (Liter)

cm?

m

t

kg

9

kcf

cf

mcf

Magal (US)
kgal (US)

gal (US)

mgal (US)
kbbl (US Qil)
bbl (US Qil)
mbbl (US Qil)
ubbl (US Qil)
kbbl (US Beer)
bbl (US Beer)
mbbl (US Beer)
ubbl (US Beer)
ft

kib (US)

Ib (US)

Data range iti
| - - RIW g Units ngsn!on | Default value D .
tem|  Display unit Display unit o decimall +): Indicated item escription
(BRAIN) /BRAIN point
BOO | Easy Setup
(EASY SETUP)
B10 | Language W English English Selects the language used for the
(LANGUAGE) Japanese display unit. Linked with H30.
French
German
Italian
Spanish
B20 | Flow Damping 0.1t0200.0 s 1 30s Sets damping time. Linked with
(FLOW DAMPING) C11.
B21 | Base Flow Unit MI(Megaliter) m(*) Selects flow units for the flow
(FLOW UNIT) m3 rate span. Linked with C40.

6-2
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6. PARAMETER DESCRIPTION

Name Data range Position
. . Default value -
ltem|  pisplay unit RIW Display unit Units  |of dec_|ma| *): Indicated item Description
(BRAIN) /BRAIN point
B22 | Base Time Unit w |/d Is(*) Selects time units for the flow
(TIME UNIT) /h rate span. Linked with C41.
/min
/s
B23 | Flow Span W | 0.0001 to 32000 B21/B22| Oto4 |1m/s(*) Sets flow rate span (with units
(FLOW SPAN) (C40 from B21 and B22). Linked with
/C41) C42.
B24 | Flow Decimal Pnt W [Auto Auto (*) Selects decimal point position
(FLOW DECIMAL) 0 for the display unit's
1 instantaneous flow rate. Linked
2 with C43.
3
B30 | Total Unit W  [nUnit/P Pulse/s (*) Selects the flow rate unit per one
(TOTAL UNIT) u Unit/P pulse as used for totalization
m Unit/P display. Linked with D10.
Unit/P
k Unit/P
M Unit/P
Pulse/s
B31| Total Scale W | 0to 32000 B30 0to4 |(0(*) Sets the flow rate per one pulse
(TOTAL SCALE) (D10) as used for the totalization
display. Linked with D11.
B32 | Pulse Unit W [ nUnit/P Pulse/s (*) Selects the flow rate unit per one
(PULSE UNIT) u Unit/P pulse as used for pulse output.
m Unit/P Linked with E10.
Unit/P
k Unit/P
M Unit/
Pulse/s
B33 | Pulse Scale W [ 0to 32000 B32 0to4 (0(*) Sets the flow rate per one pulse
(PULSE SCALE) (E10) as used for pulse output. Linked
with E11.
B40 | Display Selectl w Flow Rate(%) Flow Rate Selects content of the first line
(DISP SELECT1) Flow Rate for Display Mode. Linked with
Flow Rate(mA) H10.
Forward Total
Reverse Total
Dif Total
B41 | Display Select2 w | Off Off Selects content of the second line
(DISP SELECT2) Flow Rate(%) for Display Mode. Linked with
Flow Rate H11
Flow Rate(mA)
Flow Rate(Bar)
Forward Total
Reverse Total
Dif Total
Tag No
Adhesion Check
Communication
B42 | Display Select3 W | SameasB41 Off Selects content of the third line
(DISP SELECT3) (Display Select2) for Display Mode. Linked with
H12.
B50 | Auto Zero Exe W | No Execution No Execution Selects whether or not automatic
(AUTOZERO EXE) Execution zero adjustment is carried out.
Linked with M10.
B60 | — R Good See“6.5 Alarm Functions’.
(SELF CHECK) Error

6-3
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(3) Item C (Menu C): Basic Setting items

Menu C principally contains the basic setting items for the flowtube.

6. PARAMETER DESCRIPTION

Name Data range Position
| - - Units |of decimal Default value Descrioti
tem Display unit R/IW Display unit of decimal (*): Indicated item escription
(BRAIN) /BRAIN point
CO00 | Basic Setup
(BASIC SETUP)
C10| Tag No W | ASCII 16 Sets Tag number up to 16
(TAG NO) characters characters.
C11 | Flow Damping W [0.1t0200.0 S 1 30s Sets damping time. Linked with
(FLOW DAMPING) B20.
C20 | Measure Mode W | Standard DF Standard DF Selects measurement mode for
(MEASURE MODE) Enhanced DF dual frequency excitation
C21 | Low MF W [ 0.0100 to 3.0000 4 1.0000 (*) Sets low-frequency meter factor for
(LOW MF) standard dual frequency excitation
C22 | High MF W | 0.0100 to 3.0000 4 1.0000 (*) Sets high-frequency meter factor for
(HIGH MF) standard dual frequency excitation
C23 | Low MF(EDF) W | 0.0000 to 3.0000 4 1.0000 (*) Sets |low-frequency meter factor for
(LOW MF(EDF)) enhanced dual frequency excitation
C24 | High MF(EDF) W | 0.0000 to 3.0000 4 1.0000 (*) Sets high-frequency meter factor for
(HIGH MF(EDF)) enhanced dual frequency excitation
C31 | Nominal Size Unit W |mm mm Selects the nominal size units for
(SIZE UNIT) inch inch the flowtube.
C32 | Nominal Size W [ 0.99to 3000.1 mm 0to2 (100 (*) Sets flowtube nominal sizein
(NOMINAL SIZE) 0.01t0120.1 inch selected unit at C31.
C40 | Base Flow Unit W | MI(Megaliter) m (*) Selects flow units for the flow
(FLOW UNIT) m3 rate span. Linked with B21.
ki(Kiloliter)
I(Liter)
cm3
m
t
kg
9
kcf
cf
mcf
Mgal (US)
kgal (US)
gal (US)
mgal (US)
kbbl (US Qil)
bbl (US Qil)
mbbl (US Qil)
ubbl (US Qil)
kbbl (US Beer)
bbl (US Beer)
mbbl (US Beer)
ubbl (US Beer)
ft
kib (US)
Ib (US)
C41 | Base Time Unit w (/d Is(*) Selects time units for the flow
(TIME UNIT) /h rate span. Linked with B22.
/min
Is
C42 | Flow Span W [ 0.0001 to 32000 C40/IC41 | Oto4d |1m/s(*) Sets flow rate span (with units
(FLOW SPAN) (B21 from C40 and C41). Linked with
B22) B23.
C43 | Flow Decimal Pnt W |Auto Auto (*) Selects decimal point position for
(FLOW DECIMAL) 0 the display unit's instantaneous
1 flow rate. Linked with B24.
2
3

6-4
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6. PARAMETER DESCRIPTION

Name Data range Position
Unit . Default value -
"em|  Displayunit | RW | pisplayunit | M jofdecimall ey jngicated item Description
(BRAIN) /BRAIN point
C44 | Velocity Check R 0.000 to 99.999 m/s 3 Display of the span setting using
(VELOCITY CHK) flow velocity (m/s).
C45 | Density Unit W | kg/m3 kg/m3 Sets units for density when mass
(DENSITY UNIT) Ib/gal flow rateis selected.
Ib/cf
C46 | Mass Flow Density W | O0to 32000 C45 Oto4 |0 Sets density when mass flow rate
(MASSDENSITY) is selected (with units from C45).
CA47 | User Span Select W | No No Selects whether or not special
(USER SPN SEL) Yes units are used for flow rate units.
C48 | Flow User Unit W | 8 aphanumeric Sets the special flow rate units.
(FL USER UNIT) characters
C49 | Flow User Span W | 0.0001 to 32000 C48 Oto4 |100 Sets span when using special flow|
(FL USER SPAN) rate units.
C60 | — R Good See“6.5 Alarm Functions”.
(SELF CHECK) Error

(4) Item D (Menu D): Total Setting items

T0604-2.EPS

Menu D contains setting items such as the totalization scale and the forward/reverse totalized values.

Name Data range Position
- - - - . . Default value e
Item Display unit RIW Display unit Units |of decimal (*): Indicated item Description
(BRAIN) /BRAIN point '
DO0O | Total Set
(TOTAL SET)
D10 | Total Unit W | nUnit/P Pulse/s (*) Selects the flow rate unit per one
(TOTAL UNIT) u Unit/P pulse as used for totalization
m Unit/P display. Linked with B30.
Unit/P
k Unit/P
M Unit/P
Pulsels
D11 | Total Scale W | O0to 32000 D10 Oto4 |0(*) Sets the flow rate per one pulse as|
(TOTAL SCALE) (B30) used for totalization display.
Linked with B31.
D12 | Total Decimal Pnt W (0 0 Selects position of decimal point
(TL DECIMAL) 1 for totalization display
2
3
4
5
6
7
D13 | Total Low Cut W | 0to 100 % 0 3% Setsthe range in vicinity of 0%
(TOTAL LOWCUT) within which the totalization
display will be halted.
D20 | Total Execution W | Start Start Executes “ Start” or “ Stop” of the
(TOTAL EXEC) Stop totalization function, or executes
Preset Total “Preset Total” or “Preset Rev
Preset Rev Total Total”.
D21 | Ttl Set Va Lower W [ 0to 999999 0 0 Sets the totalization preset value
(TL SET VAL L) in the lower 6 digits of the 8-digit
totalized value.
D22 | Ttl Set Va Upper W 0to 99 0 0 Sets the totalization preset value
(TL SET VAL U) in the upper 2 digits of the 8-digit
totalized value.
D23 | Ttl Switch Lower W [ 0to 999999 0 0 Sets the totalization switch value
(TL SWITCH LO) in the lower 6 digits of the 8-digit
totalized value.
D24 | Ttl Switch Upper W [0to99 0 0 Sets the totalization switch value
(TL SWITCH UP) in the upper 2 digits of the 8-
digits totalized value.
D30 | Ttl User Select No No Selects whether or not special
(TL USER SEL) Yes units are used as totalized units.
D31 | Ttl User Unit 8 alphanumeric Sets the special totalized units.
(TL USER UNIT) characters
D60 | — R Good See“6.5 Alarm Functions’.
(SELF CHECK) Error
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6. PARAMETER DESCRIPTION

(5) Item E (Menu E): Pulse Setting items
Menu E contains items relevant to pulse output. Thisis used to set parameters such as the pulse scale and width.

Name Data range Position
. . Default value -
ltem| " pisplay unit RIW Display unit Units - |of decimall .| dicated item Description
(BRAIN) /BRAIN point
EQO | Pulse Set
(PULSE SET)
E10 | Pulse Unit w n Unit/P Pulse/s (*) Selects the flow rate unit per one
(PULSE UNIT) u Unit/P pulse as used for pulse output.
m Unit/P Linked with B32.
Unit/P
k Unit/P
M Unit/P
Pulse/s
E11 | Pulse Scale W | 0to 32000 E10 0to4 |0(*) Sets the flow rate per one pulse
(PULSE SCALE) (B32) as used for pulse output. Linked
with B33.
E12 | Pulse Width W | 50% Duty 50% Duty Selects the pulse width for pulse
(PULSE WIDTH) 0.05ms output.
0.1ms
0.5ms
1ms
20ms
33ms
50 ms
100 ms
E13 | Pulse Low Cut W [ 0to 100 % 0 3% Setsthe range in vicinity of 0%
(PULSE LOWCUT) within which pulse output will be
halted.
E60 | — R Good See 6.5 Alarm Function”.
(SELF CHECK) Error

(6) Item F (Menu F): Status Functions Setting items
Menu F contains items relevant to multiplex range output and other status Input/Output.

T0606.EPS

Item

Name

Display unit
(BRAIN)

RIW

Data range

Display unit
/BRAIN

Units

Position
of decimal
point

Default value
(*): Indicated item

Description

FOO

Status Function
(STATUSFUNC)

F20

DO Function
(DO FUNCTION)

No Function
Pulse Output
Alarm Output
Warning Output
Tota Switch (O)
H/L Alarm (O)
HH/LL Alarm (O)
Fwd/Rev Rngs (O)
Auto 2 Rngs (O)
Auto 3 Rngs (O)
Auto 4 Rngs (O)
Ext 2 Answer (O)

Pulse Output

Selects function for the DO
terminal

F21

DIO Function
(DIO FUNCTION)

No Function
Alarm Output
Warning Output
Total Switch (O)
H/L Alarm (O)
HH/LL Alarm (O)
Fwd/Rev Rngs (O)
Auto 2 Rngs (O)
Auto 3 Rngs (O)
Auto 4 Rngs (O)
Ext 2 Answer (O)
0% Singal Lock (1)
Ext Auto Zero (1)
Ext Ttl Set (1)
Ext R Ttl Set (1)
Ext 2 Ttl Set (1)

No Function

Selects function for the DIO
terminal

6-6
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6. PARAMETER DESCRIPTION

Name Data range Position
Unit : Default value -
ltem|  pisplay unit RIW Display unit nits | of decimal (*): Indicated item Description
(BRAIN) /BRAIN point

F22 | DO Active Mode W | Closed(On) Act Closed(On) Act Selects whether DO terminal

(DO ACT MODE) Open(Off) Act will be set to “On Active” or
“Off Active”.

F23 | DIO Active Mode W | Closed/Short Act Closed/Short Act | Selects whether DIO terminal

(DIO ACT MODE) Open/Open Act will be set to “ Closed/Short
Active’ or“Open/Open Active’.

F30 | Forward Span2 0.0001 to 32000 C40 Oto4 (1 Sets flow rate span for forward
(FWD SPAN2) /C41 No. 2 range

F31 | Forward Span3 0.0001 to 32000 C40 Oto4 (1 Setsflow rate span for forward
(FWD SPAN3) /C41 No. 3range

F32 | Forward Spand 0.0001 to 32000 C40 Oto4 (1 Sets flow rate span for forward
(FWD SPAN4) /C41 No. 4 range

F33 | Reverse Spanl 0.0001 to 32000 C40 Oto4 (1 Sets flow rate span for reverse
(REV SPAN1) /C4AL No. 1 range

F34 | Reverse Span2 0.0001 to 32000 C40 Oto4 |1 Sets flow rate span for reverse
(REV SPAN2) /C41 No. 2 range

F40 | Auto Range Hys 0to 15 % 0 10 % Sets hysteresis width for
(AUTORNGHYYS) automatic range switching

FA41 | Bi Direction Hys 0to8 % 0 2% Sets hysteresis width for
(BI DIRECHYYS) forward/reverse switching

F60 | — R Good See“6.5 Alarm Function”.
(SELF CHECK) Error

(7) Item G (Menu G): Alarm Setting items

T0607-2.EPS

Menu G contains setting items relevant to alarm output, burnout, alarm record, etc.

Name Data range Position
It - - Units |of decimal Default value Descripti
€M|  Display unit RIW Display unit oraecimall .. |ngicated item escription
(BRAIN) /BRAIN point

GO0 | Alarm
(ALARM)

G10 | Low Alarm W |[-110to 110 % 0 -110 Sets level setting value for low
(LOW ALARM) flow rate limit (L)

G11 | High Alarm W |[-110to 110 % 0 110 Setslevel setting value for high
(HIGH ALARM) flow rate limit (H)

G12 | Low Low Alarm W |[-110to0 110 % 0 -110 Setslevel setting value for low-
(LOLOALARM) low flow rate limit (LL)

G13 | High High Alarm W |[-110to 110 % 0 110 Sets level setting value for high-
(HI HI ALARM) high flow rate limit (HH)

G14 | H/L Alarm Hys 0to 10 % 0 5% Sets hysteresis width for high-
(H/L ALM HYYS) low flow rate limit alarm

G21|4-20mA AlamOut | W | 2.4mA or Less 21.6mA or Selects the current output during
(4-20 ALM OUT) 4.0mA More alarm occurrence.

Hold
21.6mA or More

G22 | 4-20mA Burn Out R High — Displays the current output
(4-20 BURNOUT) Low during a CPU failure.

G30 | AlIm-Setting W No Yes Selects whether a setting darm is
(ALM-SETTING) Yes to be specified asan darm.

G31| AlIm-Sig Over W | No Yes Sdectswhether asigna overflow
(ALM-SIG OVER) Yes adarmisto be specified asan darm.

G32 | Alm-Emp Pipe W | No Yes Sdectswhether an empty pipe
(ALM-EMP PIPE) Yes adarmisto be specified asan darm.

G33| Alm-HH/LL W No No Selects whether aflow rate high-
(ALM-HH/LL) Yes high or low-low alarmisto be

specified asan dlarm.

G34 | Alm-Adhesion w No No Selects whether an electrode

(ALM-ADHESION) Yes adhesion alarm is to be specified
asan aarm.

6-7

T0608-1.EPS

IM 01E20C02-01E



6. PARAMETER DESCRIPTION

Name Data range Position
It - - - - Units |of decimal Default value D inti
€m|  Display unit RIW Display unit ofdecimall .. | gicated item escription
(BRAIN) /BRAIN point
G40 | Operation Time R 0D 00:00 to Operation time
(OPERATE TIME) 99999D 23:59
G41 | Alm Recordl R 10:uP Fault Displays the content of the most
(ALM RECORDY) 11:EEPROM Fault recent alarm.
12:A/D(H) Fault
13:A/D(L) Fault
14:A/D(Z) Fault
15:Coil Open
16:EEPROM Dflt
18:Power Off
19:Inst Pwr Fail
28:WDT
30:Sig Overflow
31:Empty Pipe
33:Adhesion Alm
G42 | Alm Record Timel R 0D 00:00 to Displays the operation time at the
(ALM TIME 1) 99999D 23:59 occurrence of the most recent alarm.
G43 | Alm Record2 R See G41 Displays the content of the second
(ALM RECORD2) most recent alarm.
G44 | Alm Record Time2 R 0D 00:00 to Displays the operation time at occurrence
(ALM TIME 2) 99999D 23:59 of the second most recent alarm.
G45 | Alm Record3 R See G41 Displays the content of the third most
(ALM RECORD3) recent alarm.
G46 | Alm Record Time3 R 0D 00:00 to Displays the operation time at the
(ALM TIME 3) 99999D 23:59 occurrence of the third most recent alarm.
G47 | Alm Record4 R See G41 Displays the content of the fourth
(ALM RECORD4) most recent alarm.
G48 | Alm Record Time4 R 0D 00:00 to Displays the operation time at the
(ALM TIME 4) 99999D 23:59 occurrence of the fourth most recent alarm.
G60 | — R Good See“6.5 Alarm Functions’.
(SELF CHECK) Error
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(8) Item H (Menu H): Display Setting items
Menu H contains setting items that are relevant to display on the display unit.

6. PARAMETER DESCRIPTION

Name Data range Position
. . Default value -
Item Display unit R/W Display unit Units  |of deqmal (*): Indicated item Description
(BRAIN) /BRAIN point
HOO | Display Set
(DISP SET)
H10 | Display Selectl W | Flow Rate(%) Flow Rate(%) Selects content of thefirst line
(DISP SELECT1) Flow Rate for Display Mode. Linked with
Flow Rate(mA) B40.
Forward Total
Reverse Total
Dif Total
H11 | Display Select2 W | Off Off Selects content of the second line
(DISP SELECT?2) Flow Rate(%) for Display Mode. Linked with
Flow Rate B41.
Flow Rate(mA)
Flow Rate(Bar)
Forward Total
Reverse Total
Dif Total
Tag No
Adhesion Check
Communication
H12 | Display Select3 W | SameasH1l Off Selects content of the third line
(DISP SELECT?J) (Display Select2) for Display Mode. Linked with
B42.
H20 | Display Cycle W | 200ms 400ms Selects the display cycle.
(DISPCYCLE) 400ms
1s
2s
4s
8s
H30 | Language W | English English Selects the language used by the
(LANGUAGE) Japanese display unit. Linked with B10.
French
German
Italian
Spanish
H60 | — R Good See“6.5 Alarm Functions”.
(SELF CHECK) Error

(9) Item J (Menu J): Auxiliary Function Setting items
Menu J contains setting items such as the flow direction, rate limits, and low cut.

T0609.EPS

Name Data range Position
| - - Units |of decimal Default value D inti
M| Display unit RIW Display unit oraecimall .- |ndicated item escription
(BRAIN) /BRAIN point
JOO | Aux
(AUX)
J10 | 4-20mA Low Cut W |[0Otol0 % 0 0% Setsthe range in vicinity of 0%
(4-20 LOW CUT) within which the current output will
be4 mA.
J11 | 4-20mA Low Lmt W |-20.0to 100.0 % 1 -20.0% Setsthe low limit for current
(4-20 LOW LMT) output
J12 | 4-20mA High Lmt W [0.0to0 120.0 % 1 120.0% Sets the high limit for current
(4-20 HI LMT) output
J20 | Flow Direction W | Forward Forward Selects the flow direction.
(FLOW DIRECT) Reverse
J21 | Rate Limit W | 0tol0 % 0 5% Sets the level to reduce output
(RATE LIMIT) fluctuation.
J22 | Dead Time W |0to15 s 0 0s Sets the dead time to reduce output
(DEAD TIME) fluctuation. When “0” is set, rate
limit function is not available.
J23 | Pulsing Flow w No No Selects whether pulsing flow isto
(PULSING FLOW) Yes be supported.
J24 | T/P Damp Select Damping Damping Selects whether the flow rate value
(T/P DAMP SEL) No Damping obtained through damping calculation
for total/pulse or the instantaneous
flow rate value (no damping) for total/
pulseisto be used.

6-9
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6. PARAMETER DESCRIPTION

Name Data range Position
Unit . Default value -
ltem|  pisplay unit RIW Display unit nits | of decimal (*): Indicated item Description
(BRAIN) /BRAIN point
J30 | Power Synch W [No Yes Selects whether or not the internal
(POWER SYNCH) Yes frequency isto be synchronized
with the power supply frequency.
J31 | Power Frequency R/W | 47.00 to 63.00 Hz 2 50.00 Displays the power-supply
(POWER FREQ) frequency (for Power Synch =
“Yes'), or sets the power-supply
frequency (for Power Synch="No").
J0 | Memo 1 W | ASCII 16 characters Memo field
(MEMO 1)
JA1 | Memo 2 W | ASCII 16 characters Memo field
(MEMO2)
J42 | Memo 3 W | ASCI| 16 characters Memo field
(MEMO 3)
J50 | Software Rev No R — Software revision number
(SOFTWARE REV)
J60 | — R Good See“6.5 Alarm Functions’.
(SELF CHECK) Error

(10) Item K (Menu K): Diagnostic Function Setting items
Menu K contains items that are relevant to the diagnosis of insulation adhesion to the electrode.

T0610-2.EPS

Name Data range Position
It : - Units |of decimal Default value Descrioti
em|  Display unit RIW Display unit of decimall ) "1 dicated item escription
(BRAIN) /BRAIN point

KOO | Diagnosis
(DIAGNOSIS)

K10 | Adhesion Check W [No No Selects whether or not to perform diagnosis
(ADHESION CHK) Yes of adhesion to the electrode.

K11 | Adhesion Levell W | 0.00 to 100.00 M ohm 2 0.10 Sets the resistance value for adhesion
(ADH LEVEL1Y) Level 1 to the electorode.

K12 | Adhesion Level2 W | 0.00to 100.00 M ohm 2 0.50 Sets the resistance value for adhesion
(ADH LEVEL?2) Level 2 to the electorode.

K13 | Adhesion Level3 W | 0.00 to 100.00 M ohm 2 1.00 Sets the resistance value for adhesion
(ADH LEVEL3) Level 3 to the electorode.

K14 | Adhesion Level4 W [ 0.00to 100.00 M ohm 2 3.00 Setsthe resistance value for adhesion
(ADH LEVELA4) Level 4 to the electorode.

K15| Adh Measure Value R — M ohm 2 Displays the resistance value for
(ADH MEASVAL) adhesion to the electrode.

K60 | — R Good See“6.5 Alarm Functions’.
(SELF CHECK) Error

T0611.EPS
(11) Item M (Menu M): Automatic Zero-Adjustment Function Setting items
Menu M contains items that are relevant to automatic zero adjustment.
Name Data range iti
It - - RIW 9 Units fP(c;sn!on | Default value D ioti
M| Display unit Display unit otaecimal v |ndicated item escripuon
(BRAIN) /BRAIN point

MO0 | Adjustment
(ADJUSTMENT)

M10| Auto Zero Exe W | No Execution No Execution Selects whether or not automatic
(AUTOZERO EXE) Execution zero adjustment is carried out.

Linked with B50.

M11| Magflow Zero R/W |-99.999 to 99.999 3 0.000 Displaysthe result of the automatic
(MAGFLOW zero adjustment, or setsthe zero point.

M60| — R Good See“6.5 Alarm Functions’.
(SELF CHECK) Error
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(12) ltem N (Menu N): Loop Test Setting items

Menu N contains items that are relevant to the execution of loop testing.

6. PARAMETER DESCRIPTION

Name Data range Position
Unit . Default value .
ltem|  pisplay unit RIW Display unit nits | of decimal (*): Indicated item Description
(BRAIN) /BRAIN point
NOO | Test
(TEST)
N10 | Test Mode W | Normal Normal Selects whether mode will be set
(TEST MODE) Test to“Normal” or “Test”.
N11 | Test Output Vaue -10t0 110 % 0 0% Setsthe test output value.
(TEST OUT VAL)
N30 | Test DO Open(Off) Open(Off) Selects the test condition for DO
(TEST DO) Closed(On) terminal.
Pulse
N31| Test DIO (O) W Input Mode Input Mode Selects the test condition for
(TEST DIO (O)) Open(Off) DIO terminal used for output.
Closed(On)
N32| Test DIO (1) R Open Displays the test condition for
(TEST DIO (1)) Short DIO terminal used for input.
N60 | — R Good See“6.5 Alarm Functions’.
(SELF CHECK) Error

(13) Item P (Menu P): Parameter Protection items
Menu P contains items that are relevant to write protection and passwords.

TO613.EPS

Name Data range Position
It : - - - Units |of decimal Default value Descrioti
€M\ Display unit RIW Display unit oraecimall . |ndicated item escription
(BRAIN) /BRAIN point

POO | Protect
(PROTECT)

P10 | Key Code W [ 0to 9999 0 Parameter of the display restriction
(KEY CODE)

P20 | Write Protect R No No Displays whether or not overwriting
(W PROTECT) Yes of parameter datais prohibited.

P21 | Enable Wrt Passwd W [ ASCII 8 characters Sets the correct password so that
(ENABLE WRITE) write protection function will be

released.

P22 | New Password W [ ASCII 8 characters Sets the password for write protection
(NEW PASSWORD) funcion

P23 | Software Seal R Break Displays whether or not a Joker
(SOFT SEAL) Keep password was used (Break).

P60 | — R Good See “6.5 Alarm Functions”.
(SELF CHECK) Error
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6.4 Parameter Description

(1) Menu B: Easy Setup items

Those parameters with a high frequency of use have
been grouped together in Easy Setup. All basic
functions can be controlled using only the parameters
from this block. Parameters from Menu B share
identical names with those from other menus; however,
maodification of one such parameter will result in the
other being automatically modified.

[B10: Language] Selection of language used for the
display unit

— This setting is linked with that of parameter H30.
One of the following languages can be selected for the

display unit.

Data Range
Setting item Description
English All parameters, alarm messages, etc. displayed in
English.
Japanese All parameters, alarm messages, etc. displayed in
Japanese katakana.
French All parameters, alarm messages, etc. displayed in
French.
German All parameters, alarm messages, etc. displayed in
German.
Italian All parameters, alarm messages, etc. displayed in
Italian.
Spanish All parameters, alarm messages, etc. displayed in
Spanish.

T0614.EPS

[B20: Flow Damping] Setting of the damping time
constant
- This setting is linked with that of parameter C11.
The damping time constant should be modified to
suppress an output fluctuation or to change the re-
sponse time. This time constant has an effect on analog
output and on the flow rate display (i.e., actual instan-
taneous flow rate, %, current value), and in addition, it
also affects pulse output and totalization. However,
when “No Damping” has been set for J24: T/P Damp
Select, there will be no effect on pulse output or
totalization.
* Time constant: The time required for the output to
reach 63.2% from 0%.

[B21: Base Flow Unit] Sdection of flow units for the
flow rate span

- This setting is linked with that of parameter C40.
This parameter selects the flow units for the flow rate
span. (In case of mass flow, the setting of density is
also required. Refer to C46: Mass Flow Density
for more details.)
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[B22: Base Time Unit] Selection of time units for
the flow rate span

- This setting is linked with that of parameter C41.
This parameter selects the time units for the flow rate
span; however, if “m” has been selected for the flow
rate units, “/s’ is automatically set for this parameter.

[B23: Flow Span] Setting of the flow rate span

- This setting is linked with that of parameter C42.
The span can be set for the forward flow rate in the
range 0 to 32,000 (although this does not include 0). The
units set using B21/C40: Base Flow Unit and B22/
C41: Base Time Unit will be displayed at this time.

@ NOTE

If the flow rate units, time units, and flow rate
span are specified upon ordering, these param-
eters will be setup before shipment; however, if
this is not the case, it will be necessary for the
appropriate values to be set up by the user.

@ NOTE

Flow rate span is the value for instantaneous
flow rate that corresponds to a current output of
20 mA. The following factors should be taken
into consideration when deciding on the flow rate
span.

* In the case of applications with large variations
in flow rate, the maximum flow rate should be
set. If a flow rate in excess of the flow rate
span was to occur, output would be possible
up to an upper limit of 108%, and beyond this,
error would occur. Note that the same applies
to pulse output and totalization.

In the case of applications that have a rela-
tively stable flow rate, a flow rate span of 1.5 to
2.0 times larger than the normal flow rate may
be considered suitable.

The flow rate to be adopted should - upon
conversion to flow velocity - correspond to a
value within the range of 0.1 to 10 m/s. The
flow velocity can be confirmed using sizing data
or with parameter C44: Velocity Check, and in
the latter case, the value obtained when span is
converted to flow velocity will be displayed.
Regardless of the position of the decimal point,
the largest value that can be set on the display
unit is 32,000. Furthermore, it is not possible to
set a number of 4 or greater for the highest-
order digit. Similarly, if 3 is set for this highest-
order digit, it will not be possible to set a

IM 01E20C02-01E



number of 2 or greater for the next digit to the

right, regardless of the position of the decimal

point.

Example: A value of 333.33 is represented by
the character string 33333, and since
this exceeds 32000, it cannot be set.
In such a case, the value 333.3
should be set instead.

[B24: Flow Decimal Pnt] Setting of the decimal
point position for the instantaneous flow rate
— This setting is linked with that of parameter C43.
This parameter sets the position of the decimal point
for instantaneous flow rate values in terms of the
number of digits. When set using “Auto”, the decimal
point position will be automatically determined in
accordance with the setting value for B23/C42: Flow
Span as shown below.
Flow Span <9
9 < How Span = 90
90 < Flow Span = 900
900 < Flow Span

Decimal point position: 3 digits
Decimal point position: 2 digits
Decimal point position: 1 digit
Decimal point position: no
digits (i.e., no decima point)

When an item other than “Auto” is set, the selected
number of digits for the decimal point position is used.

With the decimal point removed, 6 digits are available
for the instantaneous flow rate value, and display is
possible up to 999,999. If an overflow occurs as a
result of the setting adopted for decimal point position,
the warning 84: Disp Over Wng will be displayed to
provide notification of this condition.

Example: When 1000 m3/h is set for B23/C42:

Flow Span
Item Display content for instantaneous flow rate value
Auto 1000 m3/h
0 1000 m3/h
1 1000.0 m3/h
2 1000.00 m3/h
3 With the decimal point removed, 7 digits are not
available for the instantaneous flow rate value;
therefore, awarning is displayed.
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[B30: Total Unit] Setting of units for totalization
scale

— This setting is linked with that of parameter D10.
This parameter selects the flow rate units for use in
totalization.
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Item Description
n Unit/P | 1009XFU
u Unit/P | 106XFU
m Unit/P | 103X FU
Unit/P | FU
k Unit/P | 103XFU
M Unit/P | 106 XFU
Pulse/s Number of pulsesto be counted for one second at 100% output.

FU: Flow rate unit selected in B21/C40: Base Flow Unit.
T0616.EPS

[B31: Total Scale] Setting of the totalization scale
- This setting is linked with that of parameter D11.
The flow rate is totalized in individual countsin
accordance with this parameter’s setting. If O is
selected, it indicates that the totalization function is not
to be used.

@ NOTE

If a totalization scale is specified upon ordering,
this parameter is set up before shipment; how-
ever, if this is not the case, it will be necessary
for the appropriate value to be set up by the
user.

@ NOTE

* By setting the totalization scale, the totalized
value is displayed on the display unit. The
totalization scale is determined in accordance
with the settings of B30/D10: Total Unit and
B31/D11: Total Scale.

» The maximum value that can be displayed is

99999999, and if this is exceeded, the value 0

is counted once again. However, counting

stops at 99999999 when the totalization switch
function is used.

If multiple ranges are being used, the flow rate

span for the smallest range becomes the

standard for the D13: Total Low Cut setting
value.

Totalization for the reverse flow rate and for the

differential flow rate is carried out only when

“Fwd/Rev Ranges” is selected for F20: DO

Function or F21: DIO Function.

The totalized units are indicated on the display

unit when B31/D11 is 0.001, 0.01, 0.1, 1, 10,

100, or 1000. In the case of other setting

values, the totalized units are not indicated.
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Example 1: To count in 1 Ml (mega-liter) steps
with flow rate span = 100 m3/h
Since 1 Ml = 10® x m3, k Unit/P is
set for B30/D10, and 1 is set for
B31/D11. “x10° m* is indicated for
the totalized units in the Display
Mode.
To count in 10 | (liter) steps with
flow rate span = 100 m%h
Since 1 1 =103 x m3, m Unit/P is
set for B30/D10, and 10 is set for
B31/D11. “x102 m* is indicated for
the totalized units in the Display
Mode.
To count in 5 | (liter) steps with
flow rate span = 100 m¥h
Since 1 1 =103 x m3, m Unit/P is
set for B30/D10, and 5 is set for
B31/D11. Since B31/D11 is not
0.001, 0.01, 0.1, 1, 10, 100, or
1000, there is no indication of
totalized units in the Display Mode.
* Setting of totalization scale is not possible
when specific selections have been made for
B30/D10: Total Unit, B31/D11: Total Scale,
and B23/C42: Flow Span. In such a case, a
setting alarm will be displayed, and parameters
should be changed in accordance with the
instructions given.

Example 2:

Example 3:

[B32: Pulse Unit] Setting of the pulse units

— This setting is linked with that of parameter E10.
This parameter selects the flow rate units to be used for
pulse output.

Item
n Unit/P
u Unit/P
m Unit/P

Unit/P
k Unit/P
M Unit/P
Pulse/s
FU: Flow rate unit selected in B21/C40: Base Flow Unit.

Description

109X FU

106X FU

103X FU

FU

103XFU

106 XFU

Number of pulses to be output for one second at 100% output.
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[B33: Pulse Scale] Setting of pulse scale

- This setting is linked with that of parameter E11.
Pulse output is performed in individual countsin
accordance with this parameter’s setting. If 0 is
selected, it indicates that the pulse output function is
not to be used.
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@ NOTE

If a pulse scale is specified upon ordering, this
parameter is setup before shipment; however, if
this is not the case, it will be necessary for the
appropriate value to be setup by the user.

@ NOTE

* By setting the pulse scale, pulse output per-
forms. The pulse scale is determined in accor-
dance with the settings of B32/E10: Pulse Unit
and B33/E11: Pulse Scale.

If multiple ranges are being used, the flow rate
span for the smallest range becomes the
standard for the E13: Pulse Low Cut setting
value.

Pulse output for the reverse flow rate is carried
out only when “Fwd/Rev Ranges” is selected
for F20: DO Function or F21: DIO Function.
Setting of pulse scale is not possible when
specific selections have been made for B32/
E10: Pulse Unit, B33/E11: Pulse Scale, E12:
Pulse Width and B23/C42: Flow Span. In
such a case, a setting alarm will be displayed,
and parameters should be changed in accor-
dance with the instructions given.

Example 1: To perform pulse output in 1 Ml
(mega-liter) steps with flow rate
span = 100 m¥/h
Since 1 Ml = 10 x m3, M Unit/P is
set for B32/E10, and 1 is set for
B33/E11.

Example 2: To perform pulse output in 10 |
(liter) steps with flow rate span =
100 m¥h
Since 11 =102 x m3 m Unit/P is
set for B32/E10, and 10 is set for
B33/E11.

Example 3: To perform pulse output in 5 |
(liter) steps with flow rate span =
100 m¥h
Since 11 =103 x m3 m Unit/P is
set for B32/E10, and 5 is set for
B33/E11.

[B40: Display Selectl] Setting of the first line for
display unit

- This setting is linked with that of parameter H10.

This parameter selects the display content of the first
line for display unit. The size of the characters which
are displayed will depend on the selections made for
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B41/H11: Display Select2 and B42/H12: Display
Select3 as described below. (For more details, refer to
Chapter 5: Basic Operating Procedures.)

A CAUTION

It is not possible to set Display Selectl to “Off”.

[B41: Display Select2] Setting of the second line
for display unit

- This setting is linked with that of parameter H11.
This parameter selects the display content of the
second line for display unit. When “Off” is selected,
one-line display will be adopted regardless of the
setting made for B42/H12: Display Select 3.

[B42: Display Select3] Setting of the third line for
display unit

- This setting is linked with that of parameter H12.
This parameter selects the display content of the third
line for display unit. When “Off” is selected for this
parameter, two-line display is adopted.

[B50: Auto Zero Exe] Execution of the automatic
zero adjustment function

- This setting is linked with that of parameter M10.
This parameter executes the automatic zero adjustment
function: If “Execution” is selected, this function will
be started. “Now Auto Zero Executing...” isindicated
while the Auto Zero function is being carried out. The
result of the automatic zero adjustment is confirmed
using M11: Magflow Zero, and if the result exceeds
the rated value, the warning 82: Auto Zero Wng will
be displayed. (For more details, refer to Chapter 9:
Operation.)

Setting Function

No Execution No execution

Execution Automatic zero adjustment is started.

T0643-1.EPS

(2) Menu C: Basic Setting items
Menu C principally contains the basic setting items for
the flowtube.

@ NOTE

In order to ensure that correct flow rate data can
be acquired, it is crucial that the nominal size,
flow rate span, and meter factor of the combined
remote flowtube are set. In cases where a
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remote flowtube is ordered at the same time as
the AXFA14, or where the AXF integral flowme-
ter is ordered, the nominal size and meter factor
will be set upon shipment from the manufactur-
ing plant, and these will not require additional
setting. If the AXFA14 is ordered separately, the
default value will be set for the meter factor;
accordingly, it will be necessary to set the meter
factor indicated on your remote flowtube data
plate.

If a flow rate span was specified upon ordering,
this will be set before shipment. If this is not the
case, however, it will be necessary for the
appropriate value to be set by the user.

[C10: Tag No] Setting of the tag number

- The setting for this parameter corresponds to one of
the ordered items.

Up to a maximum of 16 characters can be entered for
the display unit. For more details regarding the actual
characters that can be used, refer to Section 5.2.2:
Setting Mode.

@ NOTE

If a tag number is specified upon ordering, this
parameter is set up before shipment; however, if
this is not the case, it will be necessary for the
appropriate value to be set up by the user.

[C11: Flow Damping] Setting of the damping time
- Refer to the description of parameter B20.

[C20: Measure Mode] Selection of dual frequency
excitation mode

Item Description

Standard DF Standard dual frequency excitation

Enhanced DF | Enhanced dual frequency excitation

TO618.EPS

Enhanced DF (i.e., enhanced dual frequency excitation)
is set to stabilize measurement for difficult applica
tions, such as for high concentration slurries or low
conductivity fluid. Note that this parameter is only
valid when this product is used in combination with an
AXF flowtube, as only supports enhanced dual
frequency excitation. (Optional code HF1 or HF2)
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@ NOTE

- When this product is used in combination with
any flowtube that does not support enhanced
dual frequency excitation and “Enhanced DF” is
selected, a setting alarm will be displayed. The
setting should be returned to “Standard DF” in
such a case.

- When dual frequency excitation mode is
changed, perform zero adjustment. For details
on zero adjustment, refer to chapter 9.

[C21: Low MF] Setting of the low-frequency meter
factor

This parameter sets the low-frequency meter factor for
standard dual frequency excitation.

[C22: High MF] Setting of the high-frequency meter
factor

This parameter sets the high-frequency meter factor for
standard dual frequency excitation.

@ NOTE

Meter Factor Settings

| Meter factors of flowtube |

Flowtube data plate

aomcAXF e,
of

E _ . NO. c
YOKOGAWA 4 Madein N N200

N
aomcBXE . R
AN
AN

racTor [N
FLUID PRESS
FLUID TEMP.

mA (0-7500)|
VDC 0.2A MAX]

Nl TAG NO.
RN NO.
(@] NO. O
VDC == 12W|
VAC- 50/60Hz 30VA 12W.

N200

Converter data plate |__YOKOSAWA & wecein— ce

FO0601.EPS

(1) Confirm that the serial number indicated by
COMB. NO. on the AXFA14 converter's data
plate corresponds with the AXF remote
flowtube’s serial number.

(2) Set the values that are marked in the
METER FACTOR fields on the data plate for
the Remote Flowtube.

(3) The meter factors are crucial in ensuring that
the electromotive force is correctly in propor-
tion to the flow velocity and are determined
at the manufacturing plant by actual-flow
calibration.

6. PARAMETER DESCRIPTION

[C23: Low MF (EDF)] Setting of the low-frequency
meter factor for EDF

This parameter sets the low-frequency meter factor as
required when Enhanced DF (i.e., enhanced dua
frequency excitation) is selected. If “Standard DF’ has
been selected for C20: Measure Mode, neither C23:
Low MF (EDF) nor C24: High MF (EDF) is
displayed, and if “Enhanced DF” is selected, the four
parameters from C21 to C24 will be displayed.

@ NOTE

For the AXF integral flowmeter, refer to “Section
6.6: Precautions for the AXF integral flowmeter.”

[C24: High MF (EDF)] Setting of the high-frequency
meter factor for EDF

This parameter sets the high-frequency meter factor as
required when Enhanced DF (i.e., enhanced dual
frequency excitation) is selected.

[C31: Nominal Size Unit] Setting of the nominal
size units

This parameter selects the units used for setting of the
nominal size.

[C32: Nominal Size] Setting of the nominal size
This parameter sets the nominal size of flowtube.

[C40: Base Flow Unit] Selection of flow units for
the flow rate span
— Refer to the description of parameter B21.

[C41: Base Time Unit] Selection of time units for
the flow rate span
- Refer to the description of parameter B22.

[C42: Flow Span] Setting of the flow rate span
— Refer to the description of parameter B23.

[C43: Flow Decimal Pnt] Setting of the decimal
point position for the instantaneous flow rate
- Refer to the description of parameter B24.

[C44: Velocity Check] Display of the flow rate span
velocity

This parameter displays the flow rate span for the
maximum range in m/s units.
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[C45: Density Unit] Setting of the density units for
mass flow rate

This parameter selects the units for density as required
when making settings using C46: Mass Density.

[C46: Mass Density] Setting of the density for mass
flow rate

This parameter is necessary in situations where t, kg, g,
klb or Ib has been selected as the mass unit in B21/
C40: Base Flow Unit. If amass unit is selected in
B21/C40: Base Flow Unit and avalue of O is set for
this parameter, the setting larm “57: Dens Set Err”
will be displayed. In such a case, ensure that the
density is set correctly.

[C4T7: User Span Select] Selection of the use of
special flow rate units

This parameter selects whether or not special units are
used for instantaneous flow rate. Actual setting of these
unitsis carried out using C48: Flow User Unit and
C49: Flow User Span.

[C48: Flow User Unit] Setting of the special flow
rate units

This parameter is used to select the specia units (up to
maximum 8 characters in length). These units are
displayed when instantaneous flow rate is selected in
the Display Mode, and they are displayed for A20:
FLOW RATE when BRAIN communication is being
carried out.

[C49: Flow User Span] Setting of the special flow
rate span

This parameter sets the special span to be displayed for
100% output in the maximum range.

@ NOTE

Example :

To set the special flow rate span to
100 dli/s

Since 100 dl (deci-liter)=10 | (liter),
“l (Liter)" is set for B21/C40: Base

Flow Unit,

“Is” is set for B22/C41: Base Time
Unit,

“10” is set for B23/C42: Flow
Span,

“Yes” is set for C47: User Span
Select,

“dl/s” is set for C48: Flow User
Unit,

“100” is set for C49: Flow User
Span.

“100 dl/s” is indicated for 100%
output in the Display Mode.

6. PARAMETER DESCRIPTION

(3) Menu D: Total Setting items
Menu D contains parameters that are relevant to
totalization function settings.

[D10: Total Unit] Setting of units for totalization
scale
- Refer to the description of parameter B30.

[D11: Total Scale] Setting of the totalization scale
— Refer to the description of parameter B31.

[D12: Total Decimal Pnt] Setting of the decimal
point position for the totalization display

This parameter sets the position of the decimal point
for totalization display in terms of the number of digits.
Except in cases where 0 is selected, the totalized units
are not displayed.

Example: When totalized value is 12345678 m?

Item Totalization display
0 12345678 m?®
1234567.8
123456.78
12345.678
1234.5678
123.45678
12.345678
1.2345678

N (oo~ |wWw (N |-
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[D13: Total Low Cut] Setting of the totalization stop

range

This parameter allows the settings to be made that

prevent totalization when the flow rate is at or below

the low-cut setting value. In cases where there are

multiple ranges or forward/reverse ranges, low cut is

carried out at the setting value for the smallest span

(i.e., an integer between 0 and 10%).

Example: When the first range = 10 m¥/h, the second
range = 100 m¥h, and the Total Low Cut =
3%, no totalization is carried out at flow
rates of 0.3 m*h or lower.
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[D20: Total Execution] Operation setting for the

totalization function

This parameter sets “Start” and “ Stop” of the totaliza-

tion function, in addition to performing the preset

function for the forward totalized value and the reverse

totalized value.

*: The preset function starts the count for totalization
from the set value.

Iltem
Start (initial value)
Stop
Preset Total

Description

Starts totalization

Stops totalization

Setsthe preset value for totalization display that has
been specified as the forward totalized value. Preset
value are determined using D21: Ttl Set Val L ower
and D22: Ttl Set Val Upper.

In case that “ Start” is sellected, the count for

totalization starts from the preset value. Setting of zero
asthe preset value allows the zero-reset function to be

implemented.

Preset Rev Total | Setsthe preset value for totalization display that has
been specified as the reverse totalized value. Preset
vaue are determined using D21: Ttl Set Val L ower
and D22: Ttl Set Val Upper.

In case that “ Start” is sellected, the count for
totalization starts from the preset value. Setting of zero
as the preset value allows the zero-reset function to be

implemented.

T0620.EPS

& NOTE

Totalization presets can also be set up by using
status input. For details regarding the setting
method, refer to the descriptions of F21.

[D21: Ttl Set Val Lower] Setting of the totalization
preset value (lower 6 digits)

This parameter sets a totalization preset value in the
lower 6 digits of the 8-digit totalized value. If zero is
to be set as the preset value, “000000” should be set
here.

[D22: Ttl Set Val Upper] Setting of the totalization
preset value (upper 2 digits)

This parameter sets a totalization preset value in the
upper 2 digits of the 8-digit totalized value. If zero is
to be set as the preset value, “00” should be set here.

99999999

U Lower 6 digits
Upper 2 digits

F0602.EPS
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[D23: Ttl Switch Lower] Setting of the totalization
switch value (lower 6 digits)

The totalization switch function operates to set the
status output terminal (i.e., DO or DIO) to “Closed
(On)” when the forward internal totalized value reaches
or exceeds the totalization switch value. (For details
regarding the setting method for the status output, refer
to the descriptions of parameters F20 and F21.)

If this function is set up, the totalization count will stop
at 99999999.

D23 sets the lower 6 digits of the 8-digit totalization
switch value.

[D24: Ttl Switch Upper] Setting of the totalization
switch value (upper 2 digits)

This parameter sets the upper 2 digits of the 8-digit
totalization switch value.

[D30: Ttl User Select] Selection of the use of
special totalization unit

This parameter specifies whether or not special units
are used for totalization unit. Actual setting of these
unitsis carried out using D31: Ttl User Unit.

[D31: Ttl User Unit] Setting of special totalization
units

Units of up to maximum 8 characters in length can be
specified using this parameter. The units set with this
parameter are displayed whenever totalization (i.e.,
FTL, RTL, DTL) is selected in the Display Mode, and
they are displayed for A30: TOTAL, A31: REV
TOTAL, and A32: DIF TOTAL when BRAIN
communication is being carried out.

@ NOTE

Example:

To count in 1 dl (deci-liter) steps
with flow rate span=10 I/s.

Since 1 dl (deci-liter) = 0.1 | (liter),
“| (Liter)” is set for B21/C40: Base
Flow Unit,

“/s” is set for B22/C41: Base Time
Unit,

“10” is set for B23/C42: Flow Span,
“Unit/P” is set for B30/D10: Total
Unit,

“0.1" is set for B31/D11: Total
Scale,

“Yes” is set for D30: Ttl User
Select,

“dI” is set for D31: Ttl User Unit.
“dl” is indicated for the totalized
units in the Display Mode and is
counted in 1 dl steps.
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(4) Menu E: Pulse Setting items
Menu E contains items relevant to pulse output.

@ NOTE

For pulse output from the DO terminal, set F20:
DO Function to “Pulse Output.”

[E10: Pulse Unit] Setting of the pulse units
- Refer to the description of parameter B32: Pulse
Unit

[E11: Pulse Scale] Setting of the pulse scale
- Refer to the description of parameter B33: Pulse
Scale

[E12: Pulse Width] Setting of the pulse width
This parameter selects the pulse width (i.e., m/s:
millisecond) that is output.

Data Range
) Pulse Rate (pps)
Setting Maximum Value Minimum Value
(0) 50% Duty | 11000 0.0001
(1) 0.05ms 10000 (pps: pulses per second)
(2) 0.1ms 5000
(3) 0.5ms 1000
(4) Ims 500
(5) 20ms 25
(6) 33ms 15
(7) 50ms 10
(8) 100ms 5

T0621.EPS

@ NOTE

*:The pulse width with the exception of “50%
Duty” is the “Closed (On)” time for each pulse
in case that “Closed (On) Act” is selected for
F22: DO Active Mode

Closed (On)
Open (Off) J |_
>

Pulse width F0603.EPS

A limit applies to the maximum pulse scale that
can be set with respect to the pulse width. If a
value in excess of this limit is set, a setting
alarm will be displayed.
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[E13: Pulse Low Cut] Setting of the pulse output

stop range

This parameter allows the settings to be made which

prevent pulse output when the flow rate is at or below

the low-cut setting value. In cases where there are

multiple ranges or forward/reverse ranges, low cut is

carried out at the setting value for the smallest span

(i.e., an integer between 0 and 10%).

Example: When the first range = 10 m¥/h, the second
range = 100 m¥h, and the Pulse Low Cut =
3%, no pulse output is carried out at flow
rates of 0.3 m*h or lower.
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(5) Menu F: Status Functions Setting items
Menu F contains setting items relevant to status I nput/Output functions.

[F20: DO Function] Setting of the function for the DO status output terminal
This parameter sets the function for the DO (status output) terminal.

Setting Function Description
No Function Stops output (i.e., inactive condition) | Asno function is set, thereis no output.
Pulse Output Pulse output Pulse output is carried out.
Alarm Output | Output upon alarm

Warning Output

Output upon warning

Refer to Alarms (Section 6.5).

Total Switch(O)

Totalization switch output

Status output is carried out when the forward internal
totalized value reaches or exceeds the totalization switch value.
The totalization switch value is determined using D23: Ttl
Switch Lower and D24: Ttl Switch Upper.

H/L Alarm(O)

H/L alarm output

Status output is carried out when the instantaneous flow rate
equals or falls below the low flow rate limit (L), or when it equals
or exceeds the high flow rate limit (H). These limit values are
determined using G10: Low Alarm and G11: High Alarm.

HH/LL Alarm(O)

HH/LL alarm output

Status output is carried out when the instantaneous flow rate equals
or fallsbelow the low-low flow rate limit (LL), or when it equals or
exceeds the high-high flow rate limit (HH). These limit values are
determined using G12: Low Low Alarm and G13: High High
Alarm.To output “HH/LL Alarm” asan alarm, set G33: Alm-
HH/LL to“Yes

Fwd/Rev Rngs(O)

Forward/reverse flow rate measurement

When flow isin the reverse direction, switching to the reverse
rangeis carried out automatically, measurement is performed,
and status output is carried out.

Auto 2Rngs(0) | Automatic 2 ranges switching This function ensures that when the instantaneous flow
- o rate exceeds 100% of the range, transition to the next
AUo 3Rgs(0) | Automtic 3 ranges switching (Note 1) rangeis carried out automatically. Status output is carried
Auto4Rngs(0) | Automatic 4 ranges switching (Note 1) | out upon range switching.
. _— . | When range switching is carried out in response to external
Ext 2 Answer(O) Answerback: 2 ranges switching via status input, status output is performed in the form of an

external statusinput

answerback to indicate the range currently being used.

Note 1: When these functions are selected, two terminals become necessary for status output, the DO and DIO
terminals which cannot be used for other functions. Accordingly, the setting for F20: DO Function is
automatically adopted as the setting for F21: DIO Function. (Setting of these two functionsis not possible
using F21: DIO Function.)

6-20
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[F21: DIO Function] Setting of the function for the DIO status input/output terminal
This parameter sets the function for the DIO (status input/output) terminal.

Setting Function Description
No Function No function Asno function is set, there is no input and output.
Alarm Output | Output upon alarm .

- - Refer to Alarms (Section 6.5).
Warning Output | Output upon warning

Total Switch(O)

Totalization switch output

Status output is carried out when the forward internal
totalized value reaches or exceeds the totalization switch value.
The totalization switch value is determined using D23: Ttl
Switch Lower and D24: Ttl Switch Upper.

H/L Alarm(O)

H/L aarm output

Status output is carried out when the instantaneous flow rate
equals or falls below the low flow rate limit (L), or when it equals
or exceeds the high flow rate limit (H). These limit values are
determined using G10: Low Alarm and G11: High Alarm.

HH/LL Alarm(O)

HH/LL alarm output

Status output is carried out when the instantaneous flow rate equals
or falls below the low-low flow rate limit (LL), or when it equals or
exceeds the high-high flow rate limit (HH). These limit values are
determined using G12: Low Low Alarm and G13: High High
Alarm. To output “HH/LL Alarm” asan alarm, set G33: Alm-
HH/LL to“Yes.”

When flow isin the reverse direction, switching to the reverse

Fwd/Rev Rngs(0) | Forward/reverse flow rate measurement | range is carried out automatically, measurement is performed,
and status output is carried out.
Auto 2Rngs(O) | Automatic 2 ranges switching This function ensures that when the instantaneous flow
: o rate exceeds 100% of the range, transition to the next

AUt 3RgSO) | Automatic 3 ranges switchings (Note 1) rangeis carried out automatically. Status output is carried
Auto 4Rngs(O) | Automatic 4 ranges switchings (Note 1) | out upon range switching.

. _— .| When range switching is carried out in response to external
Ext 2 Answer(O) Answerback: 2 rangesswitching via | .y o input, status output is performed in the form of an

external statusinput

answerback to indicate the range currently being used.

0% Signal Lock(l)

0% signal lock viaexternal status
input

Based on the external status input, the instantaneous flow rate
indication isforcibly set to 0% (i.e., 4 mA), and both totalization
and pulse outputs are halted. This setting has precedence over the
output signal whenever an adlarm occurs. When the 0% signal lock is
canceled, the instantaneous flow rate is restored in accordance with
the time constant originally set using B20/C11: Flow Damping.

Ext Auto Zero(l)

Automatic zero adjustment via
external statusinput

Automatic zero adjustment is carried out in response to
external statusinput. For more details regarding automatic
zero adjustment, refer to Chapter 9: Operation.

Forward totalization preset via

The totalization display valueis preset or reset to zeroin

ExTH Sex(l) external statusinput accordance with the external statusinput. The preset valueis
determined using D21: Ttl Set Val Lower and D22: Ttl Set
Val Upper.
Ext R Tt Set(l) Reverse totalizgtion preset via In casethat “ Start” is selected for D20: Total Execution, the
external status input count for totalization starts from the preset value.
Ext 2 Ranges(l) 2 ranges switching via external status| This function allows the switching of 2 rangesin response

input

to status input for asingle direction only.

Note 1: When these functions are selected, two terminals become necessary for status output, the DO and DIO
terminals which cannot be used for other functions.
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[F22: DO Active Mode] Setting of the active mode

for DO terminal

Operations are performed in accordance with the
following table when the active mode has been set to
“Closed (On) Act” using this parameter. Operating
patterns are reversed when the active mode has been
set to “ Open (Off) Act.”

) Condition of DO terminal
Selected function

Open (Off) Closed (On)
Pulse Output Open (Off) when Closed (On) when
(see Example 1) pulses are output. pulses are output.
Alarm Output
(see Example 2) Good (normal) Alarm status
Warning Output Good (normal) Warning status
Total Switch(O) ) Equal or above
(see Example 3) Below setting value | oyiin value
H/L Alarm(O) Normal H/L aarm status
HH/LL Alarm(O) Normal HH/LL aarm status
Fwd/Rev Rngs(O) Forward direction Reverse direction

Note: For “Auto 2 Rngs(0),” “Auto 3 Rngs(O)”, “Auto 4 Rngs(O)”, and “ Ext
2 Answer(O)”, see the Multiple ranges setting section.

T0624.EPS

[F23: DIO Active Mode] Setting of the active mode

for DIO terminal

Operations are performed in accordance with the
following table when the active mode has been set to
“Closed/Short Act” using this parameter. Operating
patterns are reversed when the active mode has been
set to “Open/Open Act.”

) Condition of DIO (O) terminal
Selected function
Open (Off) Closed (On)

Alarm Output
(see Example 2) Good (normal) Alarm status
Warning Output Good (normal) Warning status
Total Switch(O) . Equa or above
(see Example 3) Below setting value setting value
H/L Alarm(O) Normal H/L aarm status
HH/LL Alarm(O) Normal HH/LL alarm status
Fwd/Rev Rngs(O) Forward direction Reverse direction

2 Answer(O)”, seetl

Note: For “Auto 2 Rngs(0),” “Auto 3 Rngs(O)”, “Auto 4 Rngs(O)”, and “Ext
he Multiple ranges setting section.

T0625.EPS

Condition of DIO (l) terminal

Selected function

Open Short
0% Signal Lock (1) "
(see Example 4) Normal Signal locked status
Ext Auto Zero (1) Normal Start of automatic zero adjustment
Ext Ttl Set (1) Normal Forward totalization preset
Ext R Ttl Set (1) Normal Reverse totalization preset

Note: For “Ext 2 Ranges(l),” seethe Multiple ranges setting section.
*:“DIO (O)" indicates DIO function is used for output. “DIO (1)”

indicates DIO function is used for input.

T0626.EPS
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Example 1: When the “Pulse Output” function is
selected for the DO terminal and the E12:
Pulse Width is“1 ms’, the following
signals are output from the terminal.

Closed (On) —
Open (Off) | |

- -

1ms 1ms

Closed (On) Active  Open (Off) Active

Example 2: When the “Alarm Output” function is
selected for the DO or DIO (O) terminal,

the following signals are output from the
terminal.

Closed (On)

Open (Off)

S
Alarm occurs

>

Alarm occurs
Closed (On) Active Open (Off) Active

F0604-2.EPS

Example 3: When the “Total Switch (O)” function is
selected for the DO or DIO (O) terminal,
the following signals are output from the
terminal.

Closed (On)

Open (Off)

> >

Equal or above setting value Equal or above setting value
Closed (On) Active Open (Off) Active

F0604-3.EPS

Example 4: When the “0% Signal Lock (I)” function is
selected for the DIO (1) terminal, the
following signals are input to the terminal.

Short

Open

<>
Signal lock status

>
Signal lock status

Short Active Open Active

F0604-4.EPS
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@ NOTE

Multiple ranges setting

Parameters from F30 to F41 are used with the
automatic multiple ranges and the multiple
ranges switching via an external status input.
The followings will describe the setting method
for each range.

The multiple ranges use the following parameters:
[B23: Flow Span] Setting of the flow rate span
(Setting of the forward No.1 range)

[F30: Forward Span 2] Setting of the forward No.2
range

[F31: Forward Span 3] Setting of the forward No.3
range

[F32: Forward Span 4] Setting of the forward No.4
range

[F33: Reverse Span 1] Setting of the reverse No.1
range

[F34: Reverse Span 2] Setting of the reverse No.2
range

[F40: Auto Range Hys] Setting of the automatic
multiple ranges hysteresis width.

[F41: Bi Direction Hys] Setting of the forward/
reverse flow measurement hysteresis width

Multiple Ranges Setting 1:

Automatic multiple ranges switching

B When the instantaneous flow rate exceeds 100% of
the range, transition to the next range (up to four
ranges) is carried out automatically. Furthermore,
when the flow isin reverse, the reverse range is
automatically selected.

B Range switching can be confirmed according to the
status of the DO and DIO status output terminals.
Refer to Table 6.4.1: Status Output for Automatic
Multiple Ranges Switching for details of status
output conditions for each range.

6. PARAMETER DESCRIPTION

Status Output for Automatic Multiple Ranges
Switching

Operations are performed in accordance with the
following table when the active mode has been set to
“Closed (On) Act” using F22: DO Active Mode or
“Closed/Short Act” using F23: DIO Active Mode.
Operating patterns are reversed when the active mode
has been set to “Open (Off) Act” using F22: DO
Active Mode or “Open/Open Act” using F23: DIO

Active Mode.
Table 6.4.1 Status Output for Automatic Multiple Ranges
Switching
P ; i Status output
arameter setiing Function DO DIO
F20 F21 DIO (0)[DIO (1)
No No Forwardsmgle. N
Function |Function |range ! ; ; ;
Fwd/Rev |No : Forward :Open: - : -
Rngs(O) |Function |Auto forward/ | Reverse iClosed: - | -
No Fwd/Rev reverselrangei Forward E - Open' -
Function |Rngs (O) ! Reverse ' - -Closed -
Auto 2 No JForward 1range; Open:  — & —
Rngs(0) |Function |Auto forward EFonmarerangeECIosed: - -
No Auto 2 2ranges :Forwardlrange: - 'Open: -
Function |Rngs (O) 'Forwarerange - 'Closed' -
Auto3 |Auto3  |Auto forward EForwardlrmge.él)p;egd 8pen- -
Rngs(0) |Rngs(0) |3ranges Fovard 2renge: Closed; Open |~
:Forward3range: Open :CIO%d: -
.Fonmardlrange. Open Open. -
Auto 4 Auto 4 Auto forward Forwarerange Closed Open -
Rngs(0) [Rngs(O) |4 ranges 'Fonmard3range- Open ! Closed -
'Forward4range Closed Closed' -
.Forwardlrange- Open Open- -
Fwd/Rev |Auto 2 -Forwarerange- Open ! Closed- -
Rngs(0) |Rngs(O) ! Reverse Lrange! Closed Open! -
Auto forward/ 'Ralersleange'Closed'Closed' -
reverse 2ranges Forwardlrange Open : Open -
Auto 2 Fwd/Rev 'Fonmarerange-CIosed- Open ! -
Rngs (O) |Rngs(O) | Reverse 1range } Open | Closed' -
| Reverse 2range s Closed: Closed:  —

*: “No Function” isthe default value. Only DO or DIO terminals are
used for single or dual ranges; accordingly, the unused terminal
remains at the default value (i.e., No Function) and can therefore
be used for other functions.

*: “DIO (O)” indicates DIO function is used for output.

T0627.EPS
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Parameter setting sequence
(for automatic multiple ranges switching)

F20: DO Function
Select a function.

F21: DIO Function
Select a function.

~_~

~_~

F22: DO Active Mode
Select whether DO output

F23: DIO Active Mode
Select whether DIO output

is to be “Closed/Short Act”

or “Open/Open Act”.
Select a function (Note 1)

No Function: Output is stopped (other functions
may be selected)
Fwd/Rev Rngs(O): Forward/reverse flow rate
measurement
Auto 2 Rngs(O): Automatic 2-ranges switching
Auto 3 Rngs(O): Automatic 3-ranges switching
Auto 4 Rngs(O): Automatic 4-ranges switching

Refer to Table 6.4.1 and set
F20 or F21.
Note 1: "DIO (O)" indicates
DIO function is used for output.

is to be “Closed (On) Act”
or “Open (Off) Act”.

B23: Flow F30: Forward F31:Forward

Span
Forward No.1 range

Span 2
Forward No.2 range

Span 3
Forward No.3 range

F32:Forward

F33:Reverse

F34:Reverse

Span 4 Span 1 Span 2
Forward No.4 range|[Reverse No.1 range||Reverse No.2 range

Set the spans for the ranges to be used.
No.1 range=No.2 range=No.3 range=
No.4 range

If “instantaneous flow rate % (FR)” is selected for
Display Mode and A10: FLOW RATE (%) is selected
for BRAIN communication, the instantaneous flow rate
% and following symbols will be displayed only for
multiple ranges and forward/reverse flow measurement.
Forward No.1range: [F1] Reverse No.1 range: [R1]
Forward No.2 range: [F2] Reverse No.2 range: [R2]
Forward No.3 range: [F3]

Forward No.4 range: [F4]

F0605.EPS
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6. PARAMETER DESCRIPTION

Output
No. 1 range No. 2range No. 3 range No. 4 range

.

-------- Aot 100%
/“V}/

> Input

> <«— 10% of No. 3 range

v >

>|—|<—10% of No. 2 range (Set using F40)

" < 10_%_91( No. 1 range (set using F40)
T T*~._ (setusing F40)

'

s 7

Reverse \ Forward

Minimum span % within multiple and
forward/reverse (set using F41) F0606.EPS

Figure 6.4.1 Multiple Ranges and Hysteresis Widths

@ NOTE

For more details regarding the setting of hyster-
esis width, refer to the description of setting
parameter for F40: Auto Range Hys and F41:
Bi Direction Hys.
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Multiple Ranges Setting 2:
Multiple ranges switching via external
status input

B For both the forward and reverse directions, switch-
ing of up to two ranges can be carried out based on
a status input; however, switching between direc-
tionsis not possible. Switching between forward
and reverse ranges is carried out automatically only
when the flow direction reverses.

B DIO terminal is used for multiple ranges switching.
For more details, refer to Table 6.4.2: Multiple
Ranges Switching via External Status Input.

Multiple Ranges Switching via External Status
Input

Operations are performed in accordance with the
following table when the active mode has been set to
“Closed (On) Act” using F22: DO Active Mode or
“Closed/Short Act” using F23: DIO Active Mode.
Operating patterns are reversed when the active mode
has been set to “Open (Off) Act” using F22: DO
Active Mode or “Open/Open Act” using F23: DIO
Active Mode.

Table 6.4.2 Multiple Ranges Switching via External Status

Input
b ; i Status output
arameter setting Function DO DIO
F20 F21 DIO (0)[DI0 ()
No Ext 2 Externa forwardi Forward 1 rangei - : - EOpen
Function |Ranges(l) |2 ranges (Foward2range;  — &+ — 1Short
"Fowad 1ranger Open:  —  10pen
Fwd/Rev |Ext 2 External forward/  Foward 2ranget Open ' — Short
Rngs(0)  |Ranges(l) |reverse2ranges : Reverselrange; Closed; — iOpen
| Reverse2range: Closed:  — 1 Short
Ext 2 Ext 2 EXtemal for\t/\rllardi Forwardlrangei Open E - EOpen
Answer(0) [Ranges(l) |~ "9SS WIN = ey rd o renge! Closed: - Short
answerback ' ' '

*: “No Function” isthe default value. Only DIO terminal is used for
dual ranges; accordingly, the unused DO terminal remains at the
default value (i.e., No Function) and can therefore be used for
other functions.

*: “DIO (1)" indicates DIO function is used for input. T0628.EPS

Parameter setting sequence

6. PARAMETER DESCRIPTION

(for multiple ranges switching via external

status input)

F20: DO Function
Select a function.

F21: DIO Function
Select a function.

.

~_~

F22: DO Active Mode
Select whether DO output is
to be “Closed (On) Act” or
“Open (Off) Act".

F23: DIO Active Mode
Select whether DIO input is
to be “Closed/Short Act”

or “Open/Open Act”.

.

~_—

Select a function (Note 1)

No Function: Function is stopped (other functions may be selected)

Fwd/Rev Rngs(O): Forward/reverse flow rate measurement

Ext 2 Answer(0): Answerback; 2-ranges switching via external
status input

Ext 2 Ranges(l): 2-ranges switching via external status input

Note 1:

"DIO (0)" indicates DIO function
is used for output and "DIO (1)"
for input.

Refer to Table 6.4.2 and set F20 or F21.

B23: Flow
Span
Forward No.1 range

F33: Reverse
Span 1
Reverse No.1 range

F30: Forward
Span 2
Forward No.2 range

F34: Reverse
Span 2
Reverse No.2 range

Set the spans for the ranges to be used.
No.1 range=No.2 range

If “instantaneous flow rate % (FR)” is selected for Display
Mode and A10: FLOW RATE (%) is selected for BRAIN
communication, the instantaneous flow rate % and following
symbols will be displayed only for multiple ranges and
forward/reverse flow measurement.

Forward No.1range: [F1] Reverse No.1lrange: [R1]
Forward No.2range: [F2] Reverse No.2range: [R2]

F0607.EPS

[F40: Auto Range Hys] Setting of automatic range-
switching hysteresis width

Automatic switching takes place for multiple range
switching when 100% of the range is exceeded, and
this parameter allows a hysteresis width to be set for
this switching.

Refer to Figure 6.4.1: Multiple Ranges and Hysteresis
Widths.

[F41: Bi Direction Hys] Setting of forward/reverse
flow measurement hysteresis width

This parameter sets the hysteresis for forward/reverse
flow rate measurement as a % value of the minimum
flow span.

Refer to Figure 6.4.1: Multiple Ranges and Hysteresis
Widths.
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(6) Menu G: Alarm Setting items
(Refer to Section 6.5: Alarm Functions for more
details.)
Menu G principally contains setting items relevant to
alarms.

[G10: Low Alarm] Low alarm setting

This parameter sets the low limit (L) alarm value, and

this is done using a % value of the maximum span.

@ A setting value of -110% indicates that the dlarm is
disabled.

[G11: High Alarm] High alarm setting

This parameter sets the high limit (H) alarm value, and

this is done using a % value of the maximum span.

@ A setting value of 110% indicates that the alarm is
disabled.

[G12: Low Low Alarm] Low-low aarm setting

This parameter sets the low-low limit (LL) alarm

value, and thisis done using a % value of the maxi-

mum span.

@ A setting value of -110% indicates that the dlarm is
disabled.

[G13: High High Alarm] High-high alarm setting

This parameter sets the high-high limit (HH) alarm

value, and thisis done using a % value of the maxi-

mum span.

@ A setting value of 110% indicates that the alarm is
disabled.

@ NOTE

Setting of -110% or 110% results in the corre-
sponding function being disabled; accordingly,
settings can be combined to implement only high
alarms or low alarms, etc.
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6. PARAMETER DESCRIPTION

Output Example 1

The high-high alarm (HH) is set to 90% or more of the
flow rate span; the low-low alarm (LL), to 20% or less;
the high alarm (H), to 80% or more; and the low alarm
(L), to 30% or less.

Settings are:

G10: Low Alarm = 30%

G11: High Alarm = 80%

G12: Low Low Alarm = 20%

G13: High High Alarm = 90%

%] § o
100 F /\ High High Alarm
90
ol — /1
/: ! ! : \High Alarm
| |
: ! ! : Instantaneous flow rate
50 |- AR
i i i i Low Alarm
| '
TN/
I | | | | |
i i i i i M i Low Low Alarm
0 — — Tt - Time (t)
DO i il i i E i
|| |
DIO HHI m

Select “H/L Alarm(O)” for F20: DO Function

Select “HH/LL Alarm(O)” for F21: DIO Function
Select “Closed (On) Act” for F22: DO Active Mode
Select “Closed/Short Act” for F23: DIO Active Mode

F0608.EPS
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Output Example 2

The high aarm (H) is set to 80% or more of the flow
rate span; the low-low alarm (LL), to 20% or less.
Settings are;

G10: Low Alarm =-110%

G11: High Alarm = 80%

G12: Low Low Alarm = 20%

G13: High High Alarm = 110%

[%0]
100 |+
80
: \High Alarm
|
: Instantaneous flow rate
50 | |
| |
| |
| |
| |
| |
| |
20 | | ]\/| \
: : A Low Low Alarm
| |
0 ' ; = Time (t)

T T
H | |
DO T
| | L Alarm set to
- -110% indicates
that the alarm is
LL disabled.
\ HH Alarm set to 110% indicates
that the alarm is disabled.

DIO

Select “H/L Alarm(O)” for F20: DO Function

Select “HH/LL Alarm(O)” for F21: DIO Function
Select “Closed (On) Act” for F22: DO Active Mode
Select “Closed/Short Act” for F23: DIO Active Mode

F0609.EPS

6. PARAMETER DESCRIPTION

Output Example 3
The high aarm (H) is set to 80% or more of the flow

rate span; the high-high alarm (HH), to 90% or more.
Settings are:

G10: Low Alarm =-110%

G11: High Alarm = 80%

G12: Low Low Alarm =-110%

G13: High High Alarm = 90%

E)ég“_ /\ High High Alarm
90
ol — LN\

\High Alarm

Instantaneous flow rate

N

50

- Time (t)

| | \ L Alarm set to
i i -110% indicates
that the alarm is
HH l disabled.

\
LL Alarm set to -110% indicates
that the alarm is disabled.

DIO

Select “H/L Alarm(O)” for F20: DO Function

Select “HH/LL Alarm(O)” for F21: DIO Function
Select “Closed (On) Act” for F22: DO Active Mode
Select “Closed/Short Act” for F23: DIO Active Mode

F0610.EPS

@ NOTE

* Although the same items can be selected using
the DO terminal (selected for F20) and the DIO
terminal (selected for F21), output is identical
for both.

« Setting values of -110% and 110% are used to
disable corresponding functions; and accord-
ingly, status output can be customized for
specific purposes.

6-27 IM 0LE20C02-01E



[G14: H/L Alarm Hys] Setting of upper/lower alarm
value hysteresis width

This parameter sets the hysteresis width for upper and
lower alarm value, using a % value of the maximum

span.

Output Example

The hysteresis width is set to 5%.
Settings are:

G10: Low Alarm = 30%

G11: High Alarm = 80%

G12: Low Low Alarm = 20%
G13: High High Alarm = 90%
G14: H/L Alarm Hys = 5%

(6] §
100 |

90
80 A

High High Alarm

/! \High Alarm

i Instantaneous flow rate
50 |- i

: 2504 Low Alarm
30 — :
2 : }\ t 25%

l

I

I I
85% ’—+ 25%
DIO HH LL

Select “H/L Alarm(O)” for F20: DO Function

Select “HH/LL Alarm(O)” for F21: DIO Function
Select “Closed (On) Act” for F22: DO Active Mode
Select “Closed/Short Act” for F23: DIO Active Mode

F0611.EPS

[G21: 4-20mA Alarm Out] Setting of the current
output during an alarm occurrence

This parameter can be used to set up the current output
during alarm occurrence in advance.

Setting Function
2.4mA or Less Fixed at 2.4 mA or less
4.0mA Fixed at 4 mA
Hold Fixed current value when an alarm occured.

21.6mA or More Fixed at 21.6 mA or more

T0629.EPS

6. PARAMETER DESCRIPTION

[G22: 4-20mA Burn Out] Display of the current
output during a CPU failure

This parameter displays the current output direction for
a CPU failure (i.e., burnout). Note that communication
will not be possible if such a failure occurs.

With the standard specification, thisis set to High and
25mA is output when afailure occurs. Low is setup for
optional code C1, and in such a case, OmA is output
when a failure occurs.

@ NOTE

The current output direction for a CPU failure
(i.e., burnout) can be changed. Refer to selection
10.2.1: Setting of Burnout Switch.

[G30: Alm-Setting] Alarm recognition of “Setting
Alarm”

This parameter specifies whether the setting alarm will
be recognized as an alarm.

Setting Function
No Not recognized as an alarm
Yes Recognized as an alarm

T0630.EPS

[G31: Alm-Sig Over] Alarm recognition of “Signal
Overflow Alarm”

This parameter specifies whether the signal overflow in
process alarms will be recognized as an alarm. A signal
overflow occurs when there is an error in the input
signal.

Setting Function
No Not recognized as an dlarm
Yes Recognized as an alarm

TO631.EPS

[G32: Alm-Emp Pipe] Alarm recognition of “Empty
Pipe Alarm”

This parameter specifies whether the empty pipe
(flowtube is not filled with fluid) in process aarms will
be recognized as an alarm.

Setting Function
No Not recognized as an darm
Yes Recognized as an alarm

T0632.EPS
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[G33: Alm-HH/LL] Alarm recognition of “HH/LL
Alarm”

(Refer to the descriptions of G12 and G13 for more
details regarding HH and LL alarms.)

This parameter specifies whether HH/LL alarm in
process alarms will be recognized as an alarm.

Setting Function
No Not recognized as an darm
Yes Recognized as an alarm

TO0633.EPS

& NOTE

To set “HH/LL Alarm” as an alarm, it is necessary to
set “HH/LL Alarm(O)” according to F20: DO Func-
tion or F21: DIO Function, and set G12: Low Low
Alarm or G13: High High Alarm as well.

[G34: Alm-Adhesion] Alarm recognition of “Adhe-
sion Alarm”

This parameter specifies whether the electrode adhe-
sion alarm in process alarms will be recognized as an
alarm.

Setting Function
No Not recognized as an darm
Yes Recognized as an alarm

T0634.EPS

& NOTE

The AXFA14 or the AXF integral flowmeter has
three different type of alarm (i.e., system alarms,
process alarms, and setting alarms). For setting
alarms and process alarms, settings are made
with G30, G31, G32, G33 and G34 to specify
whether these will be recognized as an alarm.
Refer to Section 6.5: Alarm Functions for more
details regarding the content of each alarm and
the effect of alarm recognition on output.

[G40: Operation Time] Display of operation time
This parameter is used to display the operation time.
The operation time is the total time that is counted
while the device works actually.

When the power supply is off, the operation time is not
counted.

For example, “1D23:45" indicates an operation time of
1 day, 23 hours, and 45 minutes.

[G41: Alm Record1] Alarm recordl

This parameter is used to display the most-recent
aarm, and the alarms that can be displayed are as
follows.

6. PARAMETER DESCRIPTION

Alarm ltems

Item Description
: 16 space characters | No issuing of alarms
(i.e., no display)
10 : uP Fault Microprocessor (CPU) failure

11 : EEPROM Fault
12 : A/D(H) Fault
13 : A/D(L) Fault
14 : A/D(Z) Fault

EEPROM failure

A/D converter failure (at high frequency
A/D converter failure (at low frequency side)
A/D converter failure (detection of adhesion)

15: Coil Open Flowtube coail is open-circuit

16 : EEPROM Dflt EEPROM returns to default values

18 : Power off Power supply is off.

19: Inst Pwr Fall Instantaneous power fail for tens of
milliseconds.
After thisfail isreleased, outputs reach
the previous value immediately.

28: WDT The return from excessive instantaneous
noise.
After the noise is released, output return
the normal condition.

30: Sig Overflow Input signal error

31: Empty Pipe Flowtube is not filled with fluid

33: Adhesion Alm

& NOTE

Records for “30: Sig Overflow” are kept only
when G31 specifies that this condition is to be
recognized as an alarm (i.e., “Yes” is selected).
Records for “31: Empty Pipe” are kept only when
G32 specifies that this condition is to be recog-
nized as an alarm (i.e., “Yes” is selected).
Records for “33: Adhesion AIm” are kept only
when G34 specifies that this condition is to be
recognized as an alarm (i.e., “Yes” is selected).

Insulation adhered to electrode

T0635.EPS

[G42: Alm Record Timel] Display the operation
time of alarm recordl

This parameter is used to display the operation time at
which the alarm indicated by G41: Alm Recordl
was occurred. For example, “1D23:45” indicates that
an alarm was occured at the operation time of 1 day,
23 hours, and 45 minutes.

[G43: Alm Record2] Alarm record2

This parameter is used to display the second most-
recent alarm, and the alarms that can be displayed are
the same as those for G41: Alm Record1.

[G44: Alm Record Time2] Display the operation
time of alarm record2

This parameter is used to display the operation time at
which the alarm indicated by G43: Alm Record2
was occurred. For example, “1D23:45” indicates that
an alarm was occured at the operation time of 1 day,
23 hours, and 45 minutes.
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[G45: Alm Record3] Alarm record3

This parameter is used to display the third most-recent
alarm, and the alarms that can be displayed are the
same as those for G41: Alm Recordl.

[G46: Alm Record Time3] Display the operation
time of alarm record3

This parameter is used to display the operation time at
which the alarm indicated by G45: Alm Record3
was occurred. For example, “1D23:45” indicates that
an alarm was occured at the operation time of 1 day,
23 hours, and 45 minutes.

[G47: Alm Record4] Alarm record4

This parameter is used to display the fourth most-
recent alarm, and the alarms that can be displayed are
the same as those for G41: Alm Record1.

[G48: Alm Record Time4] Display the operation
time of alarm record4

This parameter is used to display the operation time at
which the alarm indicated by G47: Alm Record4
was occurred. For example, “1D23:45” indicates that
an alarm was occured at the operation time of 1 day,
23 hours, and 45 minutes.

(7) Menu H: Display Setting items
Menu H contains setting items relevant to the display
unit.

[H10: Display Selectl] Setting of the first line for
display unit

- Refer to the description for parameter B40

This parameter selects the display content of the first
line for display unit.

[H11: Display Select2] Setting of the second line
for display unit

— Refer to the description for parameter B41

This parameter selects the display content of the
second line for display unit.

[H12: Display Select3] Setting of the third line for
display unit

— Refer to the description for parameter B42

This parameter selects the display content of the third
line for display unit.

[H20: Display Cycle] Setting of the display cycle
This parameter sets the cycle for the display-response
speed of display unit. Settings should be made in
accordance with the measurement environment by, for
example, setting a longer display cycle when using the

equipment in low temperatures.
6-30

6. PARAMETER DESCRIPTION

[H30: Language] Selection of language used for the
display unit

- Refer to the description for parameter B10

This parameter can be used to select the language for
the display unit.

(8) Menu J: Auxiliary Function Setting items
Menu J contains setting items such as the flow direc-
tion, rate limits, and current output limits.

[J10: 4-20mA Low Cut] Setting of the low-cut range
for current output

This parameter is used to force current output to 0%
(i.e., 4mA) in the vicinity of 0% output, and setting for
the current (4 to 20 mA) output low cut is made using
a percentage of the smallest flow rate span. However,
the low cut function will be terminated if this param-
eter is set to 0%.

The indications of the instantaneous flow rates (%,
Actual instantaneous flow rate, mA, Bar graph) on the
display unit are the same action.

Example: Situation where low cut is set to 10%
Output Setting value

5.6MAL0%) |-~~~ -~~~ - -

AmAL-” 0.5% | 0.5%

Setting range: 0 to 10% Hysteresis
fixed at 1%

F0612.EPS

[J11: 4-20mA Low Lmt] Setting of the low limit for
current output

This parameter is used to restrict low current portions
of current (4 to 20mA) output, and it isinitialy set to
-20%. Setting should be performed when a higher
value is required for the lower limit.

The indications of the instantaneous flow rates (%,
Actual instantaneous flow rate, mA, Bar graph) on the
display unit are the same action.

Example: Situation where low limit is set to 10%

Output

5.6mA(10%) _/
—— ”

4mA |,

Input

F0655.EPS
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@ NOTE

If “2.4mA or less” has been set for G21:4-20mA
Alarm Out, 2.4mA or less will be output upon an
alarm occurrence, regardless of the low limit
setting.

@ NOTE

« If the setting value for the low limit is not less
than the high limit value (as set using J12: 4-
20mA High Lmt), the setting alarm “4-20 Lmt
Err” will be displayed.

» This parameter has no effect on pulse output
or the totalization function.

[J12: 4-20mA High Lmt] Setting of the high limit
for current output

This parameter is used to restrict high current portions
of current (4 to 20mA) output, and it isinitialy set to
120%. Setting should be performed when a lower value
is required for the higher limit.

The indications of the instantaneous flow rates (%,
Actual instantaneous flow rate, mA, Bar graph) on the
display unit are the same action.

Example: Situation where high limit is set to 90%

Output

18.4mA(90%)

4AmA

Input

F0656.EPS

@ NOTE

If “21.6mA or more” has been set for G21:4-20
mA Alarm Out, 21.6mA or more will be output
upon an alarm occurrence, regardless of the
high limit setting.

[J20: Flow Direction] Setting of the flow direction
Upon shipment from the manufacturing plant, the
system is setup such that flow in the same direction, as
shown by the direction of the arrow mark on the
flowtube, will be measured as forward flow; however,
this parameter can be used to set “Reverse” so that
flow in the opposite direction to the arrow mark will be
treated as forward.

6. PARAMETER DESCRIPTION

Note: This function does not apply to measurement in
both the forward and reverse directions, a-
though this can be setup using by selecting
“Fwd/Rev Rngs(O)” from either F20: DO
Function or F21: DIO Function.

Setting Function
Forward Forward direction corresponds with arrow mark |
Reverse Forward direction is opposite to arrow mark.

6-31

T0638.EPS

[J21: Rate Limit] Setting of the rate limit value

@ This parameter is used in situations where sudden
noise cannot be eliminated by increasing the
damping time constant.

@ |n situations where step signals or sudden noise
signals caused by dlurries or the like are entered, this
parameter is used to set the standard for determining
whether an input corresponds to a flow measurement
or noise. Specificaly, this determination is made
using upper and lower rate limits and using the dead
time.

@ Rate limit values are set using a percentage of the
smallest range. The range of deviation per one
calculation cycle should be input.

[J22: Dead Time] Setting of dead time

This parameter sets the time for application of the rate
limit, and if avalue of O is set, the rate limit function
will be terminated.

@ NOTE

Determining rate limit value and dead time

Dead time (To):

Thisisto be determined using the
output fluctuation width. If noise
exceeds the dead time as shown in
the diagram below, the dead time

Rate limit value:

Determines the level for output
fluctuation cutoff. For example,
if thisis set to 2%, noise above
2% will be eliminated as shown

in the diagram. should be made longer.
/‘\‘ X I,"“‘ To
_/‘\_/\f\::z% ’—‘
N— T T/
“\/I Y To S

F0613.EPS

@ Signal processing method:
A fixed upper and lower limit value is setup with
respect to the primary delay response value for the
flow rate value obtained during the previous sam-
pling, and if the currently sampled flow rate is
outside these limits, then the corresponding limit is
adopted as the current flow rate value. In addition, if
signals which breach the limits in the same direction
occur over multiple samples (i.e., within the dead
time), it is concluded that the corresponding signal is
aflow rate signal.
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Example 1: Step input

Input: 0 to 10%
Damping time constant: 3 s
Dead time: 3s

Rate limit value: 1%

10% Step signal

|
Flow rate value |
after rate limit

63.2%
processing :

(d)Flow rate value after§
damping :

1%

1
100 225
Dead time: 3 s

Number of signal samples
F0614.EPS

(1) In comparison with the previous value at (a), it is
determined that the signal isin excess of the rate
limit value and the response becomes 1%. How-
ever, the actual output applies damping, and
therefore the output turns out to be as indicated by
the solid line.

(2) Subsequent flow values within the dead time zone
correspond to signals of post-damping flow value
+ rate limit value (1%).

(3) Sinceinput signals do not return to within the rate
limit value during the dead time, it is determined at
(c) that this signal is a flow rate signal.

(4) The output signal becomes a damped curve and
compliance with the step signal begins.

Three seconds after determination of a flow rate
signal in the above figure, alevel of 63.2% is
reached.

Example 2: Slurry noise

Input: 0 to 10%

Damping time constant: 1 s
Deadtime: 1s

Rate limit value: 1%

/Slurry noise

Flow rate value
after rate limit
processing

+1%

o Inthefigure on theleft, itis
1% determined that the slurries
Flow rate value after damping n_ms:lsgnal isnot aflow rate
1 1 1 1 1 1 1 1 1 1 1 J Sgn .
~ Time

Dead time: 1s

F0615.EPS

[J23: Pulsing Flow] Selection of pulsing flow
support

In a situation where pulsating flow causes error in the
average flow value, due to the application of a plunger
pump, this parameter provides functionality whereby
calculation is controlled and variations in flow rate are
followed.

Setting Function
No Normal
Yes Support for pulsing flow

T0637.EPS
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6. PARAMETER DESCRIPTION

[J24: T/P Damp Select] Setting of damping opera-
tion

This parameter is used to select that the flow rate value
obtained through damping calculation for totalization
and pulse output or the instantaneous flow rate value
(no damping) for totalization and pulse output.

Setting Function
Damp Damping
No Damp No damping

TO0653.EPS

[J30: Power Synch] Setting of power synchroniza-
tion

This parameter sellects whether or not the internal
frequency is to be synchronized with that of the power

supply.

Setting Function
No Not synchronized
Yes Synchronized

T0639.EPS

[J31: Power Frequency] Setting of power fre-
quency

When “Yes’ (i.e., in synchrony) has been selected for
J30: Power Synch, this parameter is used to display
the power supply frequency. If “No” (i.e., not synchro-
nized) has been selected, the power supply frequency is
to be specified.

A IMPORTANT

In situations where a DC power supply is used
for converters, set the local commercial power
frequency in area where the converter is in-
stalled.

Set “No” for J30: Power Synch and the local
commercial power frequency for J31: Power
Frequency.

Following settings are necessary by power supply and
by flow tube size.

Power Supply Code 1
(100 to 240 V AC or 100 to 120 V DC)

Size 2.5 mm (0.1 in.)
to 400 mm (16 in.)

AC J30 | Power synchronous (Yes)

power supply | J31 | No setting

DC J30 | Power asynchronous (No)

power supply | J31 | Local commercial power frequency

T0642-1.EPS

Power Supply Code 2 (24 V AC/DC)

Size 2.5 mm (0.1 in.) to 400 mm (16 in.)

AC J30 | Power asynchronous (No)
power supply | J31 |Local commercial power frequency
DC J30 | Power asynchronous (No)
power supply | J31 |Local commercial power frequency

T0642-2.EPS
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[J40: Memo 1] Setting of memo 1
[J41: Memo 2] Setting of memo 2
[J42: Memo 3] Setting of memo 3

These parameters are used with the memo function,
and up to 16 characters can be set for each.

[J50: Software Rev No] Display of software
revision

This parameter is used to display the software’s
revision number.

(9) Menu K: Diagnostic Function Setting items
Menu K contains items that are relevant to the diagno-
sis of insulation adhesion to the electrode.

[K10: Adhesion Check] Setting of adhesion
diagnostic function

This parameter selects whether or not the adhesion
diagnostic function will be carried out.

Setting Function
No Halt the adhesion diagnostic function
Yes Carry out the adhesion diagnostic function
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@ NOTE

Adhesion Diagnostic Function

B This function diagnose adhesion using elec-
trode resistance values.

B When “Adhesion check” has been set for B41/
H11: Display Select 2 or B42/H12: Display
Select 3, the diagnose adhesion is indicated
on the display unit using four different levels.

B If the judgment value for Level 3 is exceeded,
a warning is displayed; and if the value for
Level 4 is exceeded, an alarm is displayed.

B Available conductivity for this function is
limited to:

Nominal size 10 mm or smaller; 30 nS/cm

Nominal size 15 mm or larger; 10 pnS/cm
Make sure to use the adhesion diagnostic
function with the greater conductivity than the
above mentioned value.

Alarm

Warning

[

Level: 1 Level: 2 Level: 3 Level: 4
F0616.EPS

6. PARAMETER DESCRIPTION

[K11: Adhesion Levell] Setting the resistance value
for adhesion diagnostic level1

This parameter sets the resistance value (in M ohm) for
judgment of Level 1.

[K12: Adhesion Level2] Setting the resistance value
for adhesion diagnostic level2

This parameter sets the resistance value (in M ohm) for
judgment of Level 2.

[K13: Adhesion Level3] Setting the resistance value

for adhesion diagnostic level 3

This parameter sets the resistance value (in M ohm) for

judgment of Level 3.

*: The warning 80: Adhesion Wng is displayed
when the adhension level reaches Level 3.

*: If “Warning Output” has been selected for F20: DO
Function or F21: DIO Function, then status
output will be performed when the adhesion level
reaches Level 3.

[K14: Adhesion Level4] Setting the resistance value

for adhesion diagnostic level4

This parameter sets the resistance value (in M ohm) for

judgment of Level 4.

*: The process dlarm 33: Adhesion Alm is displayed
when the adhension level reaches Level 4.

*: Alarm output will be preformed if “Alarm Output”
has been selected for F20: DO Function or F21:
DIO Function, and “Yes’ for G34: Alm-Adhe-
sion.

[K15: Adh Measure Value] Displays the resistance
value for adhesion diagnose

This parameter displays the value measured using the
adhesion diagnostic function (in M ohm).

When “N0” is selected for K10: Adhesion Check,

this parameter displays the indetermination value.

(10) Menu M: Automatic Zero Adjustment
Function Setting items

Menu M contains items that are relevant to automatic

adjustment of the zero point.

[M10: Auto Zero Exe] Execution of automatic zero
adjustment function
- Refer to the description of parameter B50.

[M11: Magflow Zero] Results of automatic zero
adjustment

This parameter is used to display the results obtained
from B50/M10: Auto Zero Exe. Specificaly, the
correction value displayed, and it is also possible to
directly enter correction value.
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(11) Menu N: Loop Test Setting items
Menu N contains items that are relevant to loop testing.

[N10: Test Mode] Setting for loop test execution

Setting Function
Normal No execution of loop testing.
Test Loop testing is started

TO0641.EPS

A IMPORTANT

6. PARAMETER DESCRIPTION

[N31: Test DIO (O)] Setting for the DIO terminal
condition during testing

This parameter sets the condition of the DIO terminal
during loop testing. Setting is possible when “ Test”
has been selected for N10: Test Mode.

Setting Function

Must be set when N32: Test DIO (l) isused
to display the condition of the DIO terminal.

DIO terminal in Open (Off) condition
DIO terminal in Closed (On) condition

Input mode

Open (Off)
Closed (On)

(1) Test output has priority over flow rate mea-
surement signals. When carrying out flow
rate measurements, be sure to always return
to “Normal”.

(2) Upon entry to the Test Mode, all output
terminals will simultaneously adopt test
condition.

(3) “Normal” will be restored when the power is
turned off or when 30 minutes have elapsed
since entry to Test Mode.

(4) In Test Mode, the warning 83: Fix Cur Wng
will be displayed as a warning message. (For
more details, refer to Section 6.5 Alarm
Functions.)

[N11: Test Output Value] Setting for test output
values

During loop testing, current output (4 to 20mA),
totalization, and pulse will be output in accordance
with this parameter’s setting, and values can be set
when “Test” has been selected for N10: Test Mode.
With multiple ranges or when performing forward/
reverse flow measurements, setting should be done
using a percentage of the maximum range.

[N30: Test DOJ Setting for DO terminal condition
during testing

This parameter sets the condition of the DO terminal
during loop testing. Setting is possible when “ Test”
has been selected for N10: Test Mode.

Setting Function
Open (Off) DO terminal in Open (Off) condition
Closed (On)  [DO terminal in Closed (On) condition
Pulse Outputs pulses as were specified with Menu E.*
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*: If the pulse scale is 0 pps or there is a pulse setting
error, the DO termina is “ Open (Off).”

T0643.EPS

[N32: Test DIO ()] Display for DIO terminal
condition during testing

This parameter is used to display the condition of the
DIO terminal. Setting is possible when “Test” has
been selected for N10: Test Mode.

Setting Function
Open DIO terminal in Open condition
Short DIO terminal in Short condition
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(12) Menu P: Parameter Protection items
Menu P contains items that are relevant to write
protection and passwords.

[P10: Key Code] Parameter of the display restriction
This parameter restricts access to the Service Mode.

@ NOTE

Write Protect function

B The parameters P20 through P23 are set
when using the write protect function. Specifi-
cally, this function responds to a hardware
switch or the setting of a software password,
and it protects parameters from being over-
written.

B If the hardware switch is set to “Protect”, it will
not be possible to overwrite parameters;
furthermore, this condition will be maintained
until the switch is set to “Enable”.

B For more details regarding hardware switch
settings, refer to Section 10.2.2: Setting of
Write Protect Switch.

[P20: Write Protect] Setting of password to release
the write protection function

This parameter is used to indicate whether or not write
protection is currently on.

6-34 IM 0LE20C02-01E



Default setting (Enable)

P20: Wite Protect
No

F0617.EPS

Write protection (Protect)

P20: Wite Protect
Yes

F0618.EPS

[P21: Enable Wrt Passwd] Setting of password to
release the write protection function

When the correct password is input, write protection
will be released for a period of 10 minutes; further-
more, this period will be extended by a further 10
minutes each time a parameter is overwritten.

P21: Enabl e Wt Passwd

*kkkkkk*k

v/,

R
7, | N

F0619.EPS

The cursor will flash when entering Parameter Re-

placement Mode, and the password set with P22: New

Password should be input at this time.

[P22: New Password] Setting of a new password
This parameter sets the password required for the
release of write protection. When set, it will be
possible to make write protect settings on the software
side.
Default setting

P22: New Password

N

v
7

/,‘\\

F0620.EPS

The default setting for this parameter is a string of 8
spaces (i.e., Enable), and thus, the password field will
be empty. When the cursor is flashing, the password
should be input. Press the SET key twice to confirm
the password. The display will then change to
Uhkkhkhkkxxx? i

After password setting
P22: New Password

*kkkkk k%
N

71N

F0621.EPS

To change a password, first of al use the password
originally set with P21: Enable Wrt Passwd to
release the write protect function, and then set the new
password. Alternatively, if it is desired to return to the
condition where no password is set, enter a string of 8
spaces.
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[P23: Software Seal] Display the software seal
When the joker password has been used to release
write protection, this parameter displays “Break”, and
when protection is cancelled using the password set
using P22: New Password, it returnsto “Keep”.

@ NOTE

If you should forget your password, the joker
password can be used to temporarily release write
protection function. To obtain the joker password,
please contact your nearest YOKOGAWA sales
office.

6.5 Alarm Functions

6.5.1 Alarm Levels

Alarms are classified into the following four different
types based on level.

Alarm Level Description

System [Major Device breakdown or inability to obtain correct
alarm  |breakdown |measurements. Replacement will be required.

Intermediate|Device is normal but process-related errors

Zr :rcnﬁﬁ level break |make correct measurement impossible.

down Maintenance or the like will be required.
Device is normal but errors have been made
Setting |Minor in the setting of parameters. Functions not

related to the incorrect settings are operating
alarm  |breakdown normally.
The incorrect settings must be corrected.

Device and measurements are normal but a
warning is occurred.

Warning(Warning

T0645.EPS

When an alarm has been occurred, the corresponding
alarm name, description, and suitable countermeasure
will be displayed on the display unit. The normal
Display Mode and Alarm Mode may be displayed
alternatively. When a warning has been issued, the
corresponding content will be shown in the third line in
the Display Mode.

Upon occurrence of an alarm
(example: a System alarm)

System Alarm — Alarm name
15:Coil Open — Description

Cut the power and

check coil & EX cables ~ Countermeasure

message
Upon issuance of a warning
(a description appears in the 3rd line only
when a warning is occurred)
1.2345
12345678
80:Adhesion Wng — Description of
warning

F0622.EPS
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6.5.2 Alarm Selection

The display and output differs depending on the alarm
levels. Certain types of alarm may or may not be
recognized as alarms, according to the settings of
certain parameters. The parameters that are relevant to
this function as follows.

[F20: DO Function] Setting of the function for the
DO status output terminal

[F21: DIO Function] Setting of the function for the
DIO status input/output terminal

[F22: DO Active Mode] Setting of the active mode
for DO terminal

[F23: DIO Active Mode] Setting of the active mode

6. PARAMETER DESCRIPTION

[G30: Alm-Setting] Alarm recognition of “Setting
Alarm”

[G31: Alm-Sig Over] Alarm recognition of “Signal
Overflow Alarm”

[G32: Alm-Emp Pipe] Alarm recognition of “Empty
Pipe darm”

[G33: Alm-HH/LL] Alarm recognition of “HH/LL
Alarm” (Refer to the descriptions of G12 and G13 for
more details regarding HH and LL aarms.)

[G34: Alm-Adhesion] Alarm recognition of “ Adhe-
sion Alarm’

[G41: Alm Record1] Alarm recordl
[G43: Alm Record?2] Alarm record2

for DIO termina

[G21: 4-20mA Alarm Out] Setting of the current

output during an alarm occurring.

[G45: Alm Record3] Alarm record3

(1) Display and output condition for system alarms

[G47: Alm Record4] Alarm record4

- Alarm | 4-20 mA | Totali- . .| Alarm
Alarm description output output | zation Pulse | Display unit | racord
Closed .
Normal (On) Normal  [Normal|[Normal| Display Mode | No
10 | P Fault Microprocessor(CPU)failure|  Open OmA or |Indeter- Sto i oo | Indeter-
*y | pped| Indetermination |
11 |EEPROM Fault|EEPROM failure (Off) | 25mA () | mination mination
12 |A/D(H) Fault Open Fixed Alarm Mode
13 |A/D(L) Fault  |A/D converter failure (Off) |21 selection) Stopped| Stopped|(display of system| Recorded
14 |AID(Z) Fault alarm message)
15 | Coil Open Flowtube coil is open-circuit
16 |EEPROM Dflt |EEPROM default values

Note: « Alarm is output only when F20: DO Function or F21: DIO Function is set to “Alarm Output.”

« The operation when “Open (Off) Act” is set for F22: DO Active Mode, or “Open/Open Act is set for
F23: DIO Active Mode is shown in above table.

« 4-20mA output upon the occurrence of an alarm will be fixed at the value selected with G21: 4-20mA

Alarm Out.

* The output value is performed in accordance with the setting of the burnout switch. For information about
this switch, see Section 10.2.1.

(2) Display and output condition for process alarms

T0646.EPS

Alarm (Saerlsgggr Alarm |4-20 mA| Totali- | Pulse | Display | Alarm
description F;lumber) output | output | zation | output unit record
(égf) %)%1 Fixed | Stopped | Stopped A(I,\"jlrwg%()je Recorded
30 [Sig Overflow |Input signal error - - -
NO Closed |Continu- | Continu-|Continu- Display Mod No
(G31) (on) | ous(*) | ous(*) | ous(*) |'P'e&y Moce
YES Open ) Alarm Mode
31 |Emoty Pipe Flowtube is not (G32) (Off) Fixed | Stopped | Stopped (Message) Recorded
filled with fluid NO Closed | Continu- | Continu-|Continu-| i Model No
(G32) | ©n) |ous(*) | ous(*) | ous(*) |V
YES Open Alarm Mode
(G33) (Off) | Normal | Normal | Normal | (Message)
32 |HH/LL Alm  [HH/LL Alarm o) Closed |operation|operationjoperation No
(G33) (On) Display Mode
YES (@] ) Alarm Mode
Electrode (G34) (8%1 Fixed | Stopped | Stopped (Message) Recorded
33 |Adhesion Alm adhesion alarm - - -
NO Closed | Continu-| Continu-|{Continu- Displav Model  No
(G34) (On) | ous(*) | ous(*) | ous(*) [P'PY

Note: » Alarm is output only when F20: DO Function or F21: DIO Function is set to “Alarm Output.”

* The operation when “ Open (Off) Act” is set for F22: DO Active Mode or “Open/Open Act” is set for
F23: DIO Active Mode isshown in above table.

* 4-20mA output upon the occurrence of an alarm will be fixed at the value selected with G21: 4-20mA

Alarm Out

*: Although outputs are continuous, output values are not guaranteed.
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6. PARAMETER DESCRIPTION

(3) Display and output condition for setting alarm occurrences

Alarm description

Selection
(parameter
number)

Alarm
output

4-20 mA
output

Totali-
zation

Pulse
output

Display
unit

Alarm
record

Span > 10m/s

Span flow velocity setting
is11 m/s or more

51

Span < 0.1m/s

Span flow velocity setting
is0.05 m/sor less

52

TTL>10000p/s

Totalization rate is 11000
pps or more

TTL<0.0001p/s

Totalization rate is
0.00005 pps or less

4-20 Lmt Err

The condition [4-20 low
limit (J11) < 4-20 high
limit (J12)] is not satisfied

55

Multi Rng Err

The condition [No. 1 range
< No. 2 range < No. 3range
< No. 4 range] is not
satisfied for multiple ranges.

56

H/L HH/LL Set

The condition [High Alarm
(G11) - Low Alarm (G10) >
H/L Alarm Hys (G14)] or the
condition [High High Alarm
(G13) —Low Low Alarm
(G12) > H/L Alarm Hys
(G14)] isnot satisfied.

57

Dens Set Err

Mass units have been
selected for Base Flow Unit
(C40) but density is set to 0,

60

PLS >10000p/s

Pulserate is 11000 pps
or more with 50% duty
selection.

Pulse rate is 10000 pps
or more with 0.05 ms
selection.

61

PLS > 5000p/s

Pulse rate is 5000 pps or
more with 0.1 ms selection.

62

PLS > 1000p/s

Pulse rate is 1000 pps or
more with 0.5 ms selection.

63

PLS>500p/s

Pulse rate is 500 pps or
more with 1 ms selection.

PLS> 25p/s

Pulse rate is 25 pps or
more with 20 ms selection.

65

PLS> 15p/s

Pulserateis 15 ppsor
more with 33 ms selection.

66

PLS> 10p/s

Pulserateis 10 pps or
more with 50 ms selection.

67

PLS > 5pls

Pulserateis5 ppsor
more with 100 ms selection.

70

PLS<0.0001p/s

Pulse rate is 0.00005 pps
or less.

NO
(G30)

71

Meas Mod Set

Measure Mode (C20) is
set to Enhanced DF
without selecting an
optional code

HF1 or HF2.

72

Size Set Err

A vaue of 3000.1 mm or
moreis set for Nominal
Size (C32).

73

Adh Set Err

The condition [Level:1<
Level:2<Level:3<Level:4]
is not satisfied for
adhesion diagnostic level.

Closed
(On)

Fixed

Stopped

Stopped

Alarm Mode
(message)

No

Closed
(On)

Normal
operation

Stopped

Normal
operation

Alarm Mode|
(message)

No

Closed
(On)

Fixed

Normal
operation

Normal
operation

Alarm Mode|
(message)

No

Closed
(On)

Fixed

Stopped

Stopped

Alarm Mode|
(message)

No

Closed
(On)

Normal
operation

Normal
operation

Normal
operation

Alarm Mode|
(message)

No

Closed
(On)

Fixed

Stopped

Stopped

Alarm Mode|
(message)

No

Closed
(On)

Normal
operation

Normal
operation

Stopped

Alarm Mode|
(message)

No

Closed
(On)

Fixed

Stopped

Stopped

Alarm Mode
(message)

No

Closed
(On)

Fixed

Stopped

Stopped

Alarm Mode|
(message)

No

Closed
(On)

Normal
operation

Normal
operation

Normal
operation

Alarm Mode|
(message)

No

Occurring of
any adarm from
50 through 73

YES

(G30)

Open

(Off)

Fixed

Stopped

Stopped

Alarm Mode|

(message)

No

Note: » Alarm is output only when F20: DO Function or F21: DIO Function is set to “Alarm Output.”

* The operation when “Open (Off) Act” is set for F22: DO Active Mode or “Open/Open Act” is set for
F23: DIO Active Mode is shown in above table.

* 4-20mA output upon the occurrence of an alarm will be fixed at the value selected with G21: 4-20mA
Alarm Out.
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6.5.3 Alarms & Warning Messages

6. PARAMETER DESCRIPTION

System Alarms (Device breakdown or inability to obtain correct measurements.)

Display unit/BRAIN
(C260) content

Alarm countermeasure
message on display unit

Alarm description

Countermeasure

10:uP Fault

Contact nearest office or
service center

Microprocessor (CPU) failure|

11:EEPROM Fault

Contact nearest office or
service center

EEPROM failure

12:A/D(H) Fault

Contact nearest office or
service center

13:A/D(L) Fault

Contact nearest office or
service center

A/D converter failure

14:A/D(Z) Fault

Contact nearest office or
service center

Contact your nearest Yokogawa office or
service center.

15:Coil Open

Cut the power and check coil
& EX cable

Flowtube coil is open-circuit

Turn off the AXFA 14 power supply and
examine the excitation cable for breakage.

If thereis no breakage, contact your
nearest Yokogawa office or service center.
In case of the AXF integral flowmeter, the
excitation cable cannot be examined.
Contact your nearest Yokogawa office or
service center.

16:EEPROM Dflt

Contact nearest office or
service center

EEPROM default values

Contact your nearest Yokogawa office or
service center.

T0649.EPS

Process Alarms (Device is normal but process-related errors make

correct measurement impossible.)

Display unit/BRAIN
(J60) content

Alarm countermeasure
message on display unit

Alarm description

Countermeasure

Check signal cable

Carry out an investigation as follows:
 Check the signal cable for breakage.
 Check for contact between signal cable,

30:Sig Overflow and grounding Input signal error power cable, and excitation cable.
 Check for stray currentsin the fluid.
« Check the grounding.
31:Empty Pipe Fill flow tubewith Floutubeisnot flled with | g4y the flowtube with fluid.
Flow rate alarm for greater )
32-HH/LL Alm Check the flow rate and than High-High limit value | Check the flow rate and setting value of

setting value

or less than Low-Low limit
value.

High High limit and Low Low limit.

33:Adhesion Alm

Clean electrodes

Electrode adhesion alarm

Clean the electrodes.
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6. PARAMETER DESCRIPTION

Setting Alarms (Device is normal but errors have been made in the setting of parameters.)

Display unit/BRAIN
(0J60) content

Alarm countermeasure
message on display unit

Alarm description

Countermeasure

Check parameter C40, C41,

Span flow velocity setting is 11 m/sor

Check whether parameters

50:Span > 10m/s C40, C41, and C42 are correct.
and C42 more In case that multiple range or
forward and reverse flow
; P measurement functionsis used,

51:Span < 0.1m/s gr?ccjsc&pz)arameter C40, C41, ﬁgn flow velocity setting is 0.05 m/s or | Teaeurement f ovetnetere F30

through F34 are correct.
. Check parameter D10 and — :

52:TTL>10000p/s D11 Totalization rate is 11000 pps or more Check whether parameters
D10 and D11 are correct.

53:TTL<0.0001p/s gﬁCk parameter D10 and Totalization rate is 0.00005 pps or less

54:4-20 Lmt Err

Check parameter J11and J12

The condition [4-20 low limit (J11) <
4-20 high limit (J12)] is not satisfied.

Check whether parameters J11
and J12 are correct.

The condition [No. 1 range < No. 2

Check whether parameters

55:Multi Rng Err Check parameter F30 to F34 |range < No. 3 range < No. 4 range] is
not satisfied for multiple ranges. F30 through F34 are corret.
The condition [High Alarm (G11) —
Low Alarm (G10) > H/L Alarm Hys

56:H/L HHILL Set | Check parameter G10 to G14| (G14)] or the condition [High High | Sheck whether parameters

Alarm (G13) — Low Low Alarm (G12)
> H/L Alarm Hys (G14)] is not satisfied.

G10 through G14 are correct.

Check parameter C40, C45,

Mass units have been selected for Base

Check whether parameters

57:Dens Set Err and C46 Flow Unit (C40) but density is set to 0. G40, C45, and C46 are correct.
Pulse rate is 11000 pps or more with
. Check parameter E10, E11, |50% duty selection.
60:PLS> 10000p/s g Pulse rate is 10000 pps or more with

and E12

0.05 ms selection.

61:PLS > 5000p/s

Check parameter E10, E11,
and E12

Pulse rate is 5000 pps or more with
0.1 ms selection.

Check parameter E10, E11,

Pulse rate is 1000 pps or more with

62:PLS>1000p/s and E12 0.5 ms selection.

63:PLS > 500p/s gﬁlgarameter E10, E11, 1R1rlnsse srela[eeg iSoEr_)w(.)O pps or more with
64:PLS > 25p/s gxﬁlgarameter E10, E11, ngl ;asrgéeei;i%i Pps or more with
65:PLS > 15p/s ggﬁzklgarameter E10, E11, ;Hsjlﬁsr%eei;iti Pps or more with
66:PLS > 10p/s ggﬁzklgarameter E10, E11, gl'gl ;asrséeei;it% Pps or more with
67:PLS > 5pls grt:;acl:zklgarameter E10, E11, il'&l)sren rsa[sgl Iescttsl gﬁs or more with
70:PLS<0.0001p/s Check parameter E10, E11, Pulse rate is 0.00005 pps or less.

and E12

Check whether parameters
E10, E11, and E12 are correct.

71:Meas Mod Set

Check parameter C20

Measure Mode (C20) is set to Enhanced
DF without selecting an optional code
HF1 or HF2.

Check whether parameter C20
is correct.

A vaue of 3000.1 mm or moreis set for

Check whether parameter C32

72: Size Set Err Check parameter C32 Nominal Size (C32). is correct.
The condition in Adhesion detection
73: Adh Set Err Check parameter K11t0 K14 |level, Level: 1<L evel:2<L evel-3<L evel:4 | SHock Whether parameters K11,

is not satisfied.

K12, K13 and K14 are correct.

TO651.EPS

Setting Alarms (Device and measurements are normal but a warning is issued.)

Display unit/BRAIN | Alarm countermeasure -
(060) content message on display unit Alarm description Countermeasure
' : Slight adhesion to Clean and check the electrodes.
80:Adhesion Wng - electrodes. Refer to parameter K13.
Carry out adjustment as follows:
. * Check if the flowtube is filled with
Results of automatic zero fluid.
82:Auto Zero Wng adjustment are higher than « Check if the flow velocity is
the rated values. completely zero.
« Check the condition of grounding.
Confirm whether the flow rateisin
excess of the upper limit (108%) or
83:Fix Cur Wng - The current value is fixed. below the lower limit (-8%), or
whether upon entry to the Test Mode
or not.
84:Disp Over Wng Overflow in the display digits during| Check whether parameter C43 is
(only for display unit) - instantaneous flow rate display. correct.

90:Disp SW Wng
(only for display unit)

Display unit switches are not
- operating.

Investigate whether the display unit
cover isfitted or whether the cover's
glass surfaceis dirty.

6-39
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6. PARAMETER DESCRIPTION

6.6 Precautions for the A\ noTE

AXF |ntegl’a| FIOW' Setting the meter factor

m et e r | Meter factors for the AXF integral flowmeter
Although the AXF integral flowmeter’s software _
configurations are the same as the AXFA 14, care must @‘”‘“ﬁm A o i s o ] C €
be taken in setting the following parameters: o

'YOKOGAWA 4 Made in — N200

[C31: Nominal Size Unit] Setting of the nominal
Size units
[C32: Nominal Size] Setting of the nominal size

@ NOTE

The nominal size unit, nominal size and meter
factor have been properly set upon shipment

from the manufacturing plant. Do not change
these parameters.

[C21: Low MF] Setting of the low-frequency meter
factor .
[C22: High MF] Setting of the high-frequency meter FO623.EPS
factor

[C23: Low MF (EDF)] Setting of the low-frequency
meter factor for enhanced DF (i.e., enhanced dua
frequency excitation)

[C24: High MF (EDF)] Setting of the high-frequency
meter factor for enhanced DF (i.e., enhanced dual
frequency excitation)

(1) Confirm that the meter factors indicated on
your AXF integral flowmeter's data plate has
been set to the parameters.

(2) The meter factors are crucial in ensuring that
the electromotive force is correctly in propor-
tion to the flow velocity and are determined
at the manufacturing plant by actual-flow
calibration.

@ NOTE

For the hardware configuration of the AXF
integral flowmeter, see the user’s manual of the
AXF Integral Flowmeter [Hardware Edition] (IM
01E20D01-01E).

6-40 IM 0LE20C02-01E



7. OPERATION VIA BRAIN TERMINAL (BT200)

7. OPERATION VIA BRAIN TERMINAL (BT200)

@ NOTE

This chapter describes the AXFA14 converter as
an example. The same attention must be paid to
the AXF integral flowmeter.

7.1 BT200 Basic Opera-
tions

7.1.1 Key Layout and Display

LCD
(21 characters x 8 lines)

BT200 saan rermmac ‘
Q >

7 N
Movement keys\ L 3
» Select items

* Move the cursor
» Change pages

Function keys

E]E] Used to execute

commands

displayed at the
bottom of the

screen.

Power
ONJ/OFF key Hovorr)Cevren ] (See Table 7.1.)
A B C D)
--- ENT key
e Enters selected
items

« Sets up input data
on the connected

Alphanumeric keys

- Enter digits instrument.
. * Runs BT200
e Enter letters in functions
combination with ’
the shift keys. Shift keys

FO701.EPS

Figure 7.1 Key Layout

If BATTERY]| is displayed on
the screen, it indicates that the

battery voltage has dropped.

Menu Screen __Messages
VENU BATTERY
A: DI SPLAY .
B: EASY SETUP Menu choices
C: BASI C SETUP i
D: TOTAL SET (l.Jp to six are
Screen titles E: PULSE SET displayed)

F: STATUS FUNC
HOME SET ADJ ESC }FUnCtIOI’\ commands

Parameter Screen

PARAVETER
AL0: FLOW RATE( %)

220: FE(C)A'/\?OSA e Parameters
T Io0ns! h (up to three are
A21: FLW RATE( mp) displayed)
1417

DATA DIAG PRNT ESC }Function commands

F0702.EPS

7-1

7.1.2 Key Descriptions

(1) Alphanumeric keys and shift keys
Y ou can use the aphanumeric keys in conjunction with
the shift keys to enter letters, digits, and symboals.

Alphanumeric keys

Shift keys FO703.EPS

a) Entering digits, symbols, and spaces [i.e., O-
9, period (.), hyphen (-), underscore ()]

Simply press the required a phanumeric key.

Entry Key-in sequence
-4
03

19

TO701.EPS

b) Entering letters (i.e., A through 2)
Press an aphanumeric key following a shift key to
enter the letter shown on the same side as the shift
key. The shift key must be pressed for each letter
being input.

< Left-side letter on an)

<Right—side letter on >
alphanumeric key

an alphanumeric key.

F0704.EPS

Entry Key-in sequence
w

[] [] c_bD

ic
[ Jl|ju v H|fa _B
1B

T0702.EPS
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7. OPERATION VIA BRAIN TERMINAL (BT200)

Use the function key [F2] CAPS to select between Function Command List

uppercase and lowercase (for letters only). The case Command Function
toggles between uppercase and lowercase each time ADJ Displays the ADJ menu

you press [FZ] CAPS. CAPS/caps | Selects uppercase or lowercase

CODE Selects symbols

Entering lowercase CLR Erases input data or deletes all data

Entering uppercase

DATA Updates parameter data

CODE CAPS CLR ESC ‘COJE caps CLR ESC

DEL Deletes one character
* * DIAG Calls the self-check panel
Entry Key-in Sequence ESC Returns to the most recent display
to lower case HOME Displays the menu panel
Boy @ NO Quits setup and returns to the previous display
(B) (o) (y) OK Proceeds to the next panel

Fosor.Eps PARM Enters the parameter number setup mode

SET Displays the SET menu

Use the function key [F1] | CODE to enter symbols. The
following symbols will appear in sequence, one at a
time, at the cursor each time you press [F1] CODE:

SLOT Returns to the slot selection panel
UTIL Calls the utility panel
*COPY Prints out parameters on display

I o=, +*) (" & %$#" ! *FEED | Paper feed
To enter characters next to these symbols, press| > ] to “LIST Lists all parameters in the menu
move the cursor.

*PON/POFF | Automatic printout mode on or off

Entry Key-in Sequence *PRNT Changes to the print mode
symbol command ._ *GO Starts printing
I/m H@-E-@- *STOP | Cancels printing
() (1) (m) * Available on BT200-P00 (with printer).
T0804.EPS

TO803.EPS

(2) Function Keys
The functions of the function keys depend on the
function commands on display.

MENU
A: DI SPLAY
B: EASY SETUP
C. BASI C SETUP
D: TOTAL SET
E: PULSE SET
F: STATUS FUNC

HOVE  SET ADJ Function commands

E] E] E] . } Function keys

F0808.EPS
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7.2 AXFA14 Operation
Using a BT200

This section describes procedures for setting parameters

using a BRAIN Termina (BT200). For more details
regarding AXFA14 functions, refer to Chapter 6:
Parameter Description; and for more details regarding
BT200 operation methods, refer to the BT200 User’s
Manual (IM ICOA11-01E).

7.2.1 BT200 Connection

Connection to a 4 to 20 mA DC signal line
The communication signal is superimposed onto the 4
to 20 mA DC analog signals to be transmitted.

AXFA14 terminals

i

[G]

Bl

V- :|PDWER
SuPPLY
I

)

)]

59
- | ={|ﬂﬂ

@

©

4

R

410 20 mA Control room

(C ¥

Receiving

fl resistance:
250 to 600 Q)

BT200 BT200  BT200  rorosees
Figure 7.2 Connecting the BT200

A WARNING

DCsignal -——-——-
Relaying transmission | Terminal R€CEIVINg
| ® terminals line .. ‘board  mstrument

Be sure to set parameters as “Protect” on the
write protect function after finish of parameter
setting work.

Under extremely rare case, the infra-red
switches may respond unexpectedly in such
conditions as sticking ball of water or extraneous
substances on the surface of display panel glass
according to the principle of infra-red switch
operation.

Its probability rises in such cases as sticking rain
water by storm or other similar situation and
washing up work near flowmeter installation
place.

Either to illuminate or stop illuminating the infra-
red switches by the flashlight may cause the
mis-reaction.

7-3

7. OPERATION VIA BRAIN TERMINAL (BT200)

Refer to “Menu P: Parameter Protection Items”
and section “10.2.2" how to use the write protect
function in detail.

A IMPORTANT

Restrictions exist with regard to the distance
over which communication is possible. (See
Chapter 11: Outline.)

A IMPORTANT

If the power of flowmeter is turned off within 30
seconds after parameters have been set, these
settings will be canceled. Accordingly, please
keep the power on for at least 30 seconds after
setting parameters.

A IMPORTANT

After approximately 5 minutes of inactivity, the
Auto Power-Off function will operate to turn your
BT200 off.

@ NOTE

In case of BT200, the parameters are displayed
in English only.

Even if the language with the exception of English
is selected at B10/H30: Language, the param-
eters are displayed in English upon BT200.

7.2.2 The data update and upload/
download function of BT200

(1) The data update of BT200

When the following parameters are displayed, the
measured data is updated automatically every seven
seconds.

Item Name (BRAIN) Item Name (BRAIN)
Al10 FLOW RATE (%) G42 ALM TIME 1
A20 FLOW RATE G43 ALM RECORD?2
A21 FLW RATE (mA) G44 | ALM TIME 2
A30 TOTAL G45 ALM RECORD3
A31 REV TOTAL G46 ALM TIME 3
A32 DIF TOTAL G47 ALM RECORD4

C4a4 VELOCITY CHK G48 ALM TIME 4
G22 4-20 BURNOUT N32 TEST DIO (1)
G40 OPERATE TIME P20 W PROTECT
G41 ALM RECORD1 P23 SOFT SEAL

TO704.EPS
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(2) Upload/download function of BT200
Upload function is used when the parameters of one
AXFA14 are copied to the BT200. And download
function is used when the parameters copied to the
BT200 are set to another AXFA14.

For details, refer to BT200 User's Manua (IM
1COA11-01E).

The targeted parameters for upload and download are
following.

Item Name (BRAIN) Item Name (BRAIN)

C11/B20 | FLOW DAMPING || D10/B30 | TOTAL UNIT

C31 SIZE UNIT D11/B31 | TOTAL SCALE

C32 NOMINAL SIZE E10/B32 | PULSE UNIT

C40/B21 | FLOW UNIT E11/B33 | PULSE SCALE

C41/B22 | TIME UNIT H10/B40 | DISP SELECT1

C42/B23 | FLOW SPAN H11/B41 | DISP SELECT2

C43/B24 | FLOW DECIMAL || H12/B42 | DISP SELECT3

TO705.EPS

7.2.3 BT200 Screens & Flow Rate
Data Display

Use the following procedure to display flow rate data
on the BT200.

» The display of flow rate datais updated every 5 seconds.

When the BT200 is turned

7. OPERATION VIA BRAIN TERMINAL (BT200)

|

VENU The Menu Screen (Major

A: DI SPLAY Item Parameter Search
gg EﬁngSETElrJEP Mode) will be displayed.
D TOTAL SET If the key is
E: PULSE SET

pressed while A: DISPLAY
is selected by the highlight
bar, the Parameter Screen
(Sub-ltem Parameter
Search Mode) will be
displayed.

l f& =

PARAVETER The Flow Rate Screen
AL0: FLOW RATE( %) will be_dlsplayed. _

80. 0% A maximum of three items
A20: FLOW RATE of data can be displayed.

100n8/ h
A21: FLW RATE( m) TheOf

16. 800mA key can be used to move
DATA (DI AG PRNT  [ESC " | the cursor up and down.

(Note that the key

can be used to move the
cursor to the top of the
next screen.

Press the ([ESC ) key

to return to Menu Screen
(Major Item Parameter
Search Mode).

F: STATUS FUNC
HOVE SET ADJ ESC

F0706-02.EPS

Check cabl e connection

——WEL COVE—- on, the message “Please
BRAIN Ter ni nal wait ..." is displayed for
| D: BT200

several seconds, and then
the screen on the left is

7.3 Parameter Setting

and press the Ent key.| shown.

EANTNR EE Press the key.
l ENTER
PARAVETER Press the [_evren_Jkey
01: MODEL to display initial data as
AXFAL1- AOO shown on the left.
02: TAG NO
FI-1101 —=<—
03: SELF CHECK The tag number
GO specified upon
oK ordering is found
here.
Press the (/oK )or
e,

| oo [Covrer |

F0706-01.EPS

Using a BT200

This section describes the procedure for setting of
parametes using a BT200.

A IMPORTANT

If the power of flowmeter is turned off within 30
seconds after parameters have been set, these
settings will be canceled. Accordingly, please
keep the power on for at least 30 seconds after
setting parameters.

@ NOTE

Before updating any setting, remember to always
check the data content you want to change as
described in Chapter 6: Parameter Description.

IM 01E20C02-01E



7. OPERATION VIA BRAIN TERMINAL (BT200)

7.3.1 BT200 Setting of Selection-Type Data: Flow rate units

In this example, the flow rate units specified by the selection-type parameter B21: Flow Unit are changed from m?
to |l (Liter).

MVENU When Menu Screen (Major SETTI NG ) ) )
A: DI SPLAY ltem Parameter Search B21: FLOW UNI T With the cursor aligned with
B: EASY SETUP ng “| (Liter)”, press the
C BASI C SETUP Mode) has been entered as < 8 e
D TOTAL SET shown here, press the < kl(Kiloliter)> key.
E: PULSE SET < I(Liter) >
F: STATUS FUNC key to move to < cnB >
HOVE SET ADJ ESC B: EASY SETUP. ESC
] | (o=
MVENU When the cursor has been SETTI NG When selected, *I (Liter)”
A: DI SPLAY moved to B: EASY SETUP, B21: FLO/‘V UNI'T will begin to flash on and
B: EASY SETUP R~ :
C:. BASI C SETUP press the key to iy (Li ter)/ off: Press the
D: TOTAL SET access Parameter Screen — I\ key once again to confirm
E: PULSE SET PRI NTER OFF our selection
F: STATUS FUNC (Sub-ltem Parameter F2: PRI NTER ON Y -
HOVE SET ADJ  ESC Search Mode). FEED POFE NO In case of cancel, press the
[F3] (o) key.

| o)

| (o)

PARAVETER .
B10: LANGUAGE Press the key twice SETTI NG The units for flow rate have
Engl i sh to move the cursor to B21: FLOW UNI T n chan | (Liter).
B20: FLOW DAVPI NG B21: FLOW UNIT I (Liter) been changed to | (Liter)
3.0s ’ ’ Press ( K ) keyto
B21: ﬁ'éow UNET exit Setting Screen
DATA DI AG PRNT ESC (Parameter Replacement
FEED NO K Mode), and then the display
returns to Parameter
X 2 Screen (Sub-Iltem
Parameter Search Mode) of
Menu B items.
. In case of redo of setting,
PARAVETER After moving the cursor to th G K
B10: LANGUAGE B21: FLOW UNIT, press press the E]( ) key
nglis to return the Setting Screen
B20: FLOW DAMPI NG the key to access
3. 0s Setting Screen (Parameter (Parameter Replacement
B21: FLON UNI T 9 Mode).
B8 Replacement Mode).
DATA DI AG PRNT ESC l (CK )
ENTER .
l PARAVETER The changed setting for
Bloizh'g{\%ﬁ‘GE units can now be confirmed.
pr——— B20: FLOW DAMPI NG Press the ([ESC ) key
B21: FLOWUNI T Press the key twice B1: FLQN3'L&ST to return to Menu Screen
g to move the cursor to I (Liter) (Major Item Parameter
< > i) R ”
< ki(Kiloliter)> I (Liter)". DATA |DI'AG PRNT | [ESC | | Search Mode).
< I (Liter) >
< cnB >
ESC FO707.EPS

()%
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7. OPERATION VIA BRAIN TERMINAL (BT200)

7.3.2 BT200 Setting of Numeric-Type Data: Flow rate span

In this example, the flow rate span specified by the numeric-type parameter B23: Flow Span is changed from
100.000 I/min. to 120.000 I/m.

MENU

A: DI SPLAY

B: EASY SETUP
C. BASI C SETUP
D: TOTAL SET

E: PULSE SET
F: STATUS FUNC

HOME SET ADJ ESC

When Menu Screen (Major
Iltem Parameter Search
Mode) has been entered as
shown here, press the

key to move to

B: EASY SETUP.

| =

MENU

A: DI SPLAY

B: EASY SETUP
C:. BASI C SETUP
D: TOTAL SET

E: PULSE SET
F: STATUS FUNC

HOME SET ADJ ESC

When the cursor has been
moved to B: EASY SETUP.

Press the key to

access Parameter Screen
(Sub-ltem Parameter
Search Mode).

| o)

PARAMETER
B10: LANGUAGE
Engli sh
B20: FLOW DAMPI NG
3.0s
B21: FLOWUNI' T
I (Liter)
DATA DI AG PRNT ESC

In the parameter list, the
parameter for setting of flow
rate span is B23: FLOW

SPAN. Press the

key four times to move the
cousor to B23.

(Note that the key

can be used to move the
cursor to the top of the next
screen.

o | > |

| &2

PARAVETER
B22: TIME UNI T
/mn
B23: FLOW SPAN
100. 0001 / mi n
B24: FLOW DECI MAL
|

DATA DI AG PRNT ESC

After moving the cursor to
B23: FLOW SPAN, press

the key to access

Setting Screen (Parameter
Replacement Mode).

| Comn)

SETTI NG
B23: FLOW SPAN
100. 000l / m n
+ 0

DEL CLR ESC

In this mode, new values can
be entered into the
highlighted field using the
alphanumeric keys.

7-6

SETTI NG
B23: FLOW SPAN
100. 000l / mi n
+ 120

DEL CLR ESC

In this example, the value
“120” is entered, press the

@

| o)

SETTI NG

B23: FLOW SPAN
—xacl 0Z01 Lni n
1) —
PRI NTER OFF

F2: PRI NTER ON

FEED POFF NO

—

The data will begin to flash
on and off: Press the

key once again

to confirm your entry.
In case of cancel, press the

E](NO ) key.

| Comn)

SETTI NG
B23: FLOW SPAN
120. 000l / mi n

FEED NO XK

The value for flow span has
been changed to
“120.000 I/min.”

Press ( K ) keyto
exit Setting Screen

(Parameter Replacement
Mode), and then the display
returns to Parameter
Screen (Sub-ltem
Parameter Search Mode) of
Menu B items.

In case of redo of setting,

press the E] (NO ) key
to return the Setting Screen
(Parameter Replacement
Mode).

S

)

PARAVETER
B22: TIME UNI' T
/mn
B23: FLOW SPAN
120. 0001 / mi n
B24: FLOW DECI VAL
|

DATA DI AG PRNT ESC

The changed setting for
flow rate span can now be
confirmed.

Press the ( ESC ) key

to return to Menu Screen
(Major Item Parameter
Search Mode).

FO708.EPS
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7. OPERATION VIA BRAIN TERMINAL (BT200)

7.3.3 BT200 Setting of Alphanumeric-Type Data: Tag humber

In this example, the tag number specified by the alphanumeric-type parameter C10: TAG NO is changed from

“FI-1101" to “FI-1201".

VENU

A: DI SPLAY

B: EASY SETUP
C. BASI C SETUP
D: TOTAL SET
E: PULSE SET
F: STATUS FUNC

HOVE SET ADJ ESC

When Menu Screen (Major
Item Parameter Search
Mode) has been entered as
shown here, press the

key twice to move

to C: BASIC SETUP.

[a

VENU

A: DI SPLAY

B: EASY SETUP
C:. BASI C SETUP
D: TOTAL SET

E: PULSE SET
F: STATUS FUNC

HOVE SET ADJ ESC

When the cursor has been
moved to C: BASIC SETUP,

press the key to

access Parameter Screen
(Sub-Item Parameter
Search Mode).

| o)

PARAVETER
C10: TAG NO
FI-1101
C11: FLOW DAMPI NG
3.0s
C20: MEASURE MODE
St andard DF

DATA DI AG PRNT ESC

The cursor will already be
aligned with C10: TAG NO.

Press the key to

access Setting Screen
(Parameter Replacement
Mode).

|

SETTI NG

CIRI7AG NO
 FI-1101
= mZi101
ZINN

CODE CAPS CLR ESC

An underscore (small
cursor) will start to flash on
and off at the furthest left
character in the tag number
as displayed in the data-
overwrite section.

Press the key four

times to move the flashing
underscore (small cursor) to
the position for multiples of
100.

| =

SETTI NG
C10: TAG NO
Fl<A171
Fl-1201
/NN

CODE CAPS CLR  ESC

When the flashing under-
score (small cursor) has
been moved to the position
for multiples of 100, use the
alphanumeric keys to enter
the value “2”. (When this
value has been entered, the
underscore will move to the
position for multiples of 10.)
When the tag number has
been corrected to “FI-1201"
in this way, press the

Comen Jkey.

ENTER

7-7

SETTI NG
C10: TAG NO

N0y
—TFI-1201 —

FEED POFF NO

The highlighted data will
begin to flash on and off:

Press the key

once again to confirm your
entry.
In case of cancel, press the

E]( NO" ) key.

| G

SETTI NG
C10: TAG NO
FI -1201

FEED NO (0.¢

The tag number has been
changed to “FI-1201".

Press ( K ) keyto
exit Setting Screen

(Parameter Replacement
Mode), and then the display
returns to Parameter
Screen (Sub-ltem
Parameter Search Mode) of
Menu C items.

In case of redo of setting,

press the E] (NO ) key

to return the Setting Screen
(Parameter Replacement
Mode).

!

(OK)

PARAMETER
C10: TAG NO
FI-1201
C11: FLOW DAMPI NG
3.0s
C20: MEASURE MODE
Standard DF

DATA DI AG PRNT ESC

The changed setting for tag
number can now be
confirmed.

Press the (ESC ) key

to return to Menu Screen
(Major Item Rarameter
Search Mode).

F0709.EPS
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8. OPERATION VIA HART COMMUNICATOR

8. OPERATION VIA HART COMMUNICATOR
@ NOTE

This chapter describes the AXFA14 converter as an example. The same attention
must be paid to the AXF integral flowmeter.

A CAUTION

Matching of communicator DD and instrument DD
Before using the Model 275 HART Communicator, check that the DD (Device
Description) installed in the communicator matches to that of the instruments to be
set up. To check the DD in the instrument or the HART Communicator, follow the
steps below. If the correct DD is not installed in the communicator, you must
upgrade the DD at the official HART programming sites. For communication tools
other than Model 275 HART Communicator, contact the respective vendors for
upgrade information.
1. Checking the DD in the instrument

1) Connect the communicator to the instrument to be set up.

2) Open “Device Setup” and press [-].

3) Select “Review” and press [-].

[Example]
4) Select “Review 4” and press [-]. AXFALG
5) By pressing [NEXT] or [PREV], locate “FId dev Fid dev rev

2
rev”’ to show the DD of the instrument.

2. Checking the DD in Model 275 HART Communicator. FEN IoeYl FEX IEXE

1) Turn on only the communicator alone. “Theinstrument DD is Version 2"

2) Select “Utility” from the main menu and press [-].

3) Select “Simulation” and press [-]. Example]

4) Select “YOKOGAWA” from the manufacturers | Fa dey rev oo | Versions
list by pressing [1] and then pressing [-] to DT land2

enter selection.
5) Select the model name of the instrument
(i.e. AXFA14) by pressing [1] and then press  “Thecommunicator DD

. supports Versions 1 and 2.”
[-] to show the DD of the communicator. PP FOB01EPS

A WARNING

Be sure to set parameters as “Protect” on the write protect function after finish of
parameter setting work.

Under extremely rare case, the infra-red switches may respond unexpectedly in
such conditions as sticking ball of water or extraneous substances on the surface
of display panel glass according to the principle of infra-red switch operation.

Its probability rises in such cases as sticking rain water by storm or other similar
situation and washing up work near flowmeter installation place.

Either to illuminate or stop illuminating the infra-red switches by the flashlight may
cause the mis-reaction.

Refer to “Menu P: Parameter Protection Items” and section “10.2.2" how to use
the write protect function in detail. This menu in the 275 is located at [Hot key] -

[2 Wrt Protect Menul].
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8.1

8.1.1

8. OPERATION VIA HART COMMUNICATOR

@ NOTE

In case of HART Communicator, the parameters are displayed in English only.
Even if the language with the exception of English is selected at “Language”
setting display, the parameters are displayed in English upon HART Communica-
tor.

Conditions of Communication Line

Interconnection between AXFA14 and HART Communicator

The HART Communicator can interface with the AXFA14 from the control room, the
AXFA14 site, or any other wiring termination point in the loop, provided there is a minimum
load resistance of 230 ) between the connection and the receiving instrument. To communi-
cate, it must be connected in parallel with the AXFA14, and the connections must be non-
polarized. Figure 8.1.1 illustrates the wiring connections for a direct interface at the AXFA14
site. The HART Communicator can be used for remote access from any terminal strip as well.

Control room

4 to 20 mA DC signal line
Terminal board

R ) |

(4 o
- ¢ ol
Relaying
terminals

)
(4
S

/

bl =]
BB 23] BB Receiving instrument
E E E load resistance:
o= =) ===] 230 Q to 600 Q
HART HART (including cable
AXFAl4 HART Communicator Communicator resistance)
Communicator Model 275 Model 275

Model 275

F0802.EPS
Figure 8.1.1 Interconnection Diagram
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8.2
(Model 275)

8.2.1 Keys and Functions

8. OPERATION VIA HART COMMUNICATOR

Basic Operation of the HART Communicator

LCD (Liquid crystal display)
(21 characters x 8 lines)

Communication Cable

N\

(i X

AXFA14

Process Vari abl es
1+PV % nge

2 PV

3 PV AO

4 Totl 12348853
45 Reverse Totl

HELP SAVE HOVE

«l

Fi F2 F3 F4

HART Communi

A

or

Power ON/OFF

Y

DEF

JKL |MNO

VWX

< O>||x: +

O=sQg

v

Shift Keys

T~

Use to enter
alphabetic characters.

Figure 8.2.1 HART Communicator

8-3

Function Keys

Functions of the keys are indicated on the
display.

Move the inverse video bar (cursor) on the
display to select the desired item.

Hot key
Open the Hot key Menu as follows:
1. PV Span
2. Wrt Protect Menu

1. Change the display contents.

2. Move the position where a number or
character is to be entered.

Example
Pressing calls up the display

corresponding to the item pointed at with the
cursor.

Pressing returns to the previous display.
(See 8.2.3 Calling up Menu Address.)

Alphanumeric Keys

1. Enter numbers and characters.

2. Select the desired menu item with the
corresponding number.

Example
Pressing a single key enters the number.
Pressing the key with the shift key enters
the alphabetic character.

(Press) (ENTER)
ABC 7
> T

To enter “C”", If\> ‘C’

To enter “7”,

F0804.EPS
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8.2.2 Display

8. OPERATION VIA HART COMMUNICATOR

The HART Communicator automatically searches for the AXFA14 on the 4 to 20 mA loop
when it is turned on. When the HART Communicator is connected to the AXFA14, it
displays the “Online” menu as shown below.

(If AXFA14 is not found, the communicator displays the message “No Device Found.
Press OK....” Press the OK ‘F4’ function key and the main menu appears. Please retry after
confirming the connection with the AXFA14.)

Manufacturer’s Field Device Tag (8 Characters) <1>

Type Code / / _ /

.................. g I . appears when the voltage
level of the battery is low

2> F

» The arrow mark corresponding
2 PV 0. 0n#/ h : to the pressed key appears.
::3 PV AO 4.000 nA :

<> —— 34 PV Span 1176.5n%/ h i

<3>

Inverse video bar

F1 F2 F3 F4
Function keys

<5>

FO0805.EPS

Figure 8.2.2 Display

<1> @ appears and flashes during communication between the HART Communicator and
the AXFA14. In Burst Mode*, Q) appears.

<2> The current display menu title appears.
<3> Each item in menu <2> appears.
<4> { and/or f appear when the items are scrolled out of the display.

<5> On any given menu, the label appearing above a function key indicates the function
of that key for the current menu.

* Refer to “8.3.4.7 Burst Mode”.

8.2.3 Calling Up Menu Addresses

Key Operation

The 8.3.5 Menu Tree shows the configuration of the “Online” menu which is needed for
operation with the HART Communicator. The desired item can be displayed with ease by
understanding the menu configuration.

When the HART Commnicator is connected to the AXFA14, the “Online” menu will be
displayed after the power is turned on (see figure 8.2.2). Open the desired item as follows:

There are two ways of selecting the desired menu item.

1. Use the or key to select the desired item, and then press the key.

» To return to the previous display, press the key, EXIT (F4), ESC (F3) or ABORT
(F3).

@ NOTE

Setting parameters on the display unit of the AXFA14 is not possible during
HART Communication.

8-4 IM 0LE20C02-01E



8. OPERATION VIA HART COMMUNICATOR

8.2.4 Entering, Setting and Sending Data

The data which are input with the keys are set in the HART Communicator by pressing
ENTER (F4). Then, by pressing SEND (F2), the data are sent to the AXFA14. Note that
the data are not set in the AXFA14 if SEND (F2) is not pressed. All the data set with the
HART Communicator is held in, memory unless power is turned off, so every data can be
sent to the AXFA14 at one lot.

8.3 Parameters

8.3.1 Parameter Configuration

The parameters of the HART Communicator are constructed hierarchically. The menu tree
for the “Online€” menu is shown in the 8.3.3 Menu Tree.

See “Chapter 6. Parameter Description” about the function of each parameter. Note the
differences between the parameters on the AXFA14 display and those on HART Commu-
nicator.

The “Onling” menu summary is shown below.

Table 8.1.3  Online Menu Summary

No. | Display Item Contents

1 Device Setup Set parameters for AXFA14.

2 Pv Display process value in engineering unit.
3 PV AO Display analog output in mA.

4 PV Span Display set span in engineering unit.

TO801.EPS

8.3.2 Data Renewing

There are two methods to load the AXFA14 data from/to the HART Communicator —
periodic data renewing and discretionary data renewing.

(1) Periodic Data Renewing
The following data are renewed in 0.5 to 2 second cycles.

PV, PV AO, PV % rnge, Totl, Reverse Totl, Dif Totl, Power Frequency, Ve ocity Check,
Operation Time, Alm Recordl, Alm Record Timel, AlIm Record2, AlIm Record Time2,
Alm Record3, Alm Record Time3, Alm Record4, Alm Record Timed, Test DIO (1), Write
protect

(2) Discretionary Data Renewing
The following data can be loaded from/to the AXFA14. Upload can be done with
SAVE (F2) on any the “Online” menu selection, and download can be done on the
Saved Configuration menu in the “Offline” menu. (Refer to HART Communicator
Manual.)

PV Damping, Nominal Size Unit, Nominal Size, Base Flow Unit, Base Time Unit,
PV Span, Flow Decimal Pnt, Density Unit, Mass Flow Density, User Span Select,
Flow User Unit, Flow User Span, Total Unit, Total Scale, Total Decimal Pnt, Total
Low Cut, Total Execution, Ttl Set Va Lower, Ttl Set Va Upper, Ttl Switch Lower,
Ttl Switch Upper, Ttl User Select, Ttl User Unit, Pulse Unit, Pulse Scale, Pulse
Width, Pulse Low Cut, DO Function, DIO Function, DO Active Mode, DIO Active
Mode, Forward Span2, Forward Span3, Forward Spand, Reverse Spanl, Reverse
Span2, Auto Range Hys, Bi Direction Hys, Low Alarm, High Alarm, Low Low
Alarm, High High Alarm, H/L Alarm Hys, 4-20mA Alarm Out, AIm-Setting, Alm-
Sig Over, Alm-Emp Pipe, Alm-HH/LL, Alm-Adhesion, Display Selectl, Display
Select2, Display Select3, Display Cycle, Language, 4-20mA Low Cut, 4-20mA Low
Lmt, 4-20mA High Lmt, Flow Direction

8-5 IM 0LE20C02-01E



8. OPERATION VIA HART COMMUNICATOR

ﬂ NOTE

Data changed with the HART Communicator is sent to the AXFA14 by pressing
SEND (F2) of the HART Communicator.

8.3.3 Checking for Problems

The self-diagnostic function of the AXFA14 is explained in Section 6.5 “Alarm Functions’.
By using the HART Communicator, it is also possible to carry out this function in the
“Test/Status’ parameter. Test for each error.

* QOpen the “Test/Status” setting display.
| 1. Device Setup|-> | 2. Diag/Service| > | 1. Test/Status]

8.3.4 Setting Parameters
As mentioned in Section 5.2.2 “ Setting Mode,” the AXFA14's parameters are divided into

three types:

i. Selection type
ii. Numeric type
iii.  Alphanumeric type

This section describes how to set these parameters using a HART communicator.

ﬂ NOTE

All three parameters must be set to obtain a correct signal.
Nominal size, flow rate span and meter factor must be set.

8.3.4.1 Example of Setting Selection-Type Data: Base Flow Unit

This example describes the setting of the flow rate units for the selection-type parameter
“Base Flow Unit” from m® to | (Liter).

Open the “Base Flow Unit” setting display.
| 1. Device Setup|-> | 3. Easy Setup|—| 3. Base Flow Unit|

AXFA14 : FI-1100 “ i "
. Base Flow Unit @ x2 Select I(L|ter) .
+n8
n8
K1(Kiloliter)
I (Liter)
s+ cnB

ESC ENTER

é;(gclgeé UEI ~1100 F4 PressENTER (F4).

1 Language
2 PV Danpi ng
3-Base Fl ow Unit | (ENTER)
4 Base Time Unit /h
5 PV Span

SEND HOME

éXFAléé FI-1100 > Press SEND (F2) to set the datainto the AXFA14.
as et u

1 {anguage
2 PV Danp
3»Base Fl ow Unit |

4»Base Tine Unit /'h (SEND)
5 PV Span

SAVE HOVE

F0807.EPS
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8. OPERATION VIA HART COMMUNICATOR

8.3.4.2 Example of Setting Numeric-Type Data: PV Span

This example describes the setting of the flow rate span for the numeric-type parameter
“PV Span” from 100 I/min to 120 I/min.

There are two ways to open the “PV Span” setting display. Following the menu tree
configration, “PV Span” is opened as follows:

To open “PV Span” using the “Hot key”, proceed as follows:

1. Device Setup| > | 3. Easy Setup | >|5. PV Span|

FO808.EPS
@ NOTE

The “Hot key” can be used to set the easy call up parameters, “PV Span” (Flow
Span) and “Wrt Protect Menu” (Write protect function).

Open the “PV Span” setting display.
|Hotkey |- |1 PV Span |

1 :
AXFALL - >>> Press Hot key.

1-Devi ce Setup

2 PV 0. 0r#/ h
3 PV AO  4.000 mA
4 PV Span
SAVE
AXFAL4 : FI-1100 Select “PV Span”.
Hot key <l |f‘> Sp
1 PV Span 100 I/ h

2 Wt Protect Menu

SAVE

AXFA14 : FI-1100 Enter “120” with alphanumeric keys.

PV Span ‘ )
100 I/h 120
100

DEL ESC ENTER

AXFAL4 : FI-1100 Fa PressENTER (F4).
PV Span
100 n#/ h
120
(ENTER)

DEL ESC ENTER

AXFAL4 : FI-1100 = Press SEND (F2) to set the datainto the AXFA14.
Hot key
TR Shan e WO Return to the previous display by pressing >>> or <j :
(SEND)
SEND

F0809.EPS
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8.3.4.3

8. OPERATION VIA HART COMMUNICATOR

Example of Setting Alphanumeric-Type Data: Tag Number

This example describes the setting of the tag number for the al phanumeric-type parameter
‘Tag from “FI-1101" to “FI-1201".

| 1. Device Setup|->-| 4. Detailed Setup| > | 1. Basic Setup| > | 1. Tag |

Display

Operation

AXFA14 : FI-1101
Basi c Setup

1-Tag Fl -1101
2 PV Danpi ng

3 MF Set

4 Sel ect Fl ow Tube
45 Nomi nal Size Unit

HELP SAVE HOME

lf\> or |°Y

AXFAL4 : FI-1101
Tag

Fl-1101

[F) - 1100

HELP  DEL ESC ENTER

AXFAL4 : FI-1101
Tag
Fl-1101
Fl-1201

HELP  DEL ESC ENTER

AXFA14 : FI-1101
Basi ¢ Setup
1-+Tag Fl - 1201
2 PV Danpi ng
3 M- Set
4 Sel ect Fl ow Tube
+5 Nomi nal Size Unit

HELP SEND HOVE

AXFA14 : FI-1201
Basi c Setup
1=Tag Fl -1201
2 PV Danpi ng
3 MF Set
4 Sel ect Fl ow Tube
#5 Nomi nal Size Unit

HELP SAVE HOMVE

F4

(ENTER)

F2

(SEND)

@ NOTE

Select “Tag”.

The display for the Tag setting appears.
(The default value of “Tag” isblank.)

Move the cursor to “1”.
Then press“2" to change the Tag No. “FI-1101" to “FI-1201".

Press ENTER (F4) .

Press SEND (F2) to set the datainto the AXFA14.
PressHOME (F3), and return to the “Online” menu.

F0810.EPS

In case of HART protocol, up to 8 characters can be set with “Tag”.
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8. OPERATION VIA HART COMMUNICATOR
8.3.4.4 Example 1 of Other Settings: Meter Factor
The “Meter Factor” is engraved on the data plate of the combined flowtube.

The meter factor is required to compute the correct electromotive force proportional to the
fluid velocity, and is determined by actual flow-test calibration at the factory.

Open the“MF” setting display:
| 1. Device Setup|--| 4. Detailed Setup| > | 1. Basic Setup| > |3. MF Set |

AXFA14 : FI-1201 “ ”
[ aeaa H - o [Y21] Select* MFset”.
1 Tag 3
2 PV Danpi ng
3+MVF Set
4 Sel ect Fl ow Tube
45 Nominal Size Unit
SAVE HOMVE
AXFAL4 : FI-1201 STU e Select * Standard DF ™.
Sel ect Measure Mode or
St andard DF 1
Enhanced DF
(ENTER)
ABORT ENTER
AXFAL4 : FI-1201 « o :
Imput Low MF val ue F4 Enter “1.1111" with aphanumeric keys.
1.0000 PressENTER (F4).
@111
(ENTER)
DEL ABORT ENTER
AXFALG o HI - 1201 F4 Enter “1.2222" with aphanumeric keys.
I nput H gh MF val ue
1. 0000 PressENTER (F4).
1} 2222
(ENTER)
DEL ABORT ENTER
AXEALS : Fl-1201 F3 Press HOME (F3), and return to the “Onling” menu.
Basi ¢ Setup L |
1 Tag
2 PV Danpi ng
3-MF Set (HOME)
4 Sel ect Fl ow Tube
45 Nominal Size Unit
SAVE HOMVE

F0812.EPS

8-9 IM 0LE20C02-01E



8.3.4.5

A IMPORTANT

8. OPERATION VIA HART COMMUNICATOR

Example 2 of Other Settings: Power Frequency (For DC version only)

In a situation where a DC power supply is used for converters, set the local
commercial power frequency in area where the converter is installed. The flowme-
ter is set to 50.00 Hz at the factory.

Set “No” for “Power Synch” and the local commercial power frequency for

“Power Frequency”.

Open the “Power freq” setting display:
| 1 DeviceSetup|—>|4. Detailed Setup|—>| 4. Function Set| —>| 5. Aux| - | Power Frequency|

AXFA1l4 : FI-1201
Aux

6 Dead Tinme

7 Pul sing Fl ow

8 T/ P Danp Sel ect
9 Power Synch

+ »Power Frequency

SAVE HOMVE

M
No
No

AXFA14 : FI-1201
Power Frequency
50.00 Hz
50. 00

DEL ESC

ENTER

=

‘60.0’

AXFA14 : FI-1201
Power Frequency
50. 00
60. 00

ENTER

F4

(ENTER)

AXFA14 : FI-1201
Aux

t6 Dead Tine

7 Pul sing Fl ow

8 T/ P Danp Sel ect
9 Power Synch

+ »Power Frequency

SAVE HOVE

g 8%
1

F2

(SEND)
F3

(HOME)

(2 =0)

Select “Power Frequency”.

Enter “60.00” with alphanumeric keys.

Press ENTER (F4).

Press SEND (F2) to set the datainto the AXFA14.

PressHOME (F3), and return to the “Online” menu.

F0813.EPS
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8.3.4.6

8. OPERATION VIA HART COMMUNICATOR

Example 3 of Other Settings: Trim Analog Output

Fine output adjustment is carried out with “D/A trim” or “Scaled D/A trim”.

e D/A trim
“D/A trim” isto be carried out if the calibration digital ammeter does not read exactly
4.000 mA and 20.000 mA with output signals of 0% and 100%.

» Scaled D/A trim
“Scaled D/A trim” isto be carried out if the output is adjusted using a voltmeter or
other types of meters with a 0% to 100% scale.

A IMPORTANT

When “D/A trim” or “Scaled D/A trim” is carried out, the warning message “83:
Fix Cur Wng" is displayed on the display unit.

Example 1: For adjustments using an ammeter (capable of measuring +1uA.)

F0814-1.EPS

Open the “Output trim” display:
|1. DeviceSetup|—>|2. Diag/Service |—>|2. Adjustment|—>| 3. D/Atrim |

AXFA14 : Fl-1201 Select “D/A trim”
Adj ust ment |j\> )
1 Auto Zero Exe
2 Magfl ow Zero
3+D/A trim
4 Scaled DDA trim
SAVE HOVE
AXFAl4 : FI-1201
WARN- Loop shoul d be F4 Press OK (F4)'
renoved from
aut omati c control
(OK)
ABORT K
AXFAL4 : FI-1201 Fa Connect an ammeter (capable of measuring £1pA), and press
Connect reference
et er OK (F4).
(OK)
ABORT K
AXFAL4 : FI-1201 Fa Press OK (F4), and the AXFA14 outputs an output signal of
Setting fld dev
output to 4mA 0%.
(OK)
ABORT =~ K
Erer et er value 4115 | Ammeter reading: 4.115 |
4.0000 F4 .
Enter the ammeter’ sreading of 4.115, and press ENTER (F4).
(ENTER) (The output of the AXFA14 changes.)
HELP DEL ABORT ENTER

F0814-2.EPS
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AXFA14 : FI-1201 E4
Fl d dev out put 4.000
mA equal to reference
met er?
1 Yes (ENTER)
2 No

ABORT ENTER
AXFAl14 : Fl-1201 E4
Setting fld dev
output to 20mA

(OK)

ABORT (03¢
AXFAL4 : FI-1201 19.050°
Enter neter val ue
20. 000 F4

(ENTER)

HELP DEL ABORT ENTER
AXFA1l4 : FI-1201 F4
Fl d dev output 20.000
mA equal to reference
nmeter?
1 Yes (ENTER)
2 No

ABORT ENTER
AXFA14 : FI-1201 E4
NOTE- Loop may be
returned to automatic
control

(OK)
K

AXFAl14 : Fl-1201 F3
Adj ust ment |
1 Auto Zero Exe
2 Magfl ow Zero
3=D/A trim (HOME)

4 Scaled DA trim

HELP SAVE HOME

8. OPERATION VIA HART COMMUNICATOR

Ammeter reading: 4.000 |

Because the reading on the ammeter is 4.000 mA, select “Yes’
and press ENTER (F4).

If the reading is not 4.000 mA, select “No”.

Repeat step [5] until the ammeter reads 4.000 mA.

Press OK (F4), and the AXFA14 outputs an output signal of
100%.

Ammeter reading: 19.050

Carry out the same procedures as those described in [5].

Ammeter reading: 20.000

“Returning fld dev to original output” appears.

Press OK (F4).

PressHOME (F3), and return to the “Online” menu.

F0814-3.EPS
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8. OPERATION VIA HART COMMUNICATOR

Example 2: For adjustments using a voltmeter

AXFA14 : FI-1201
Adj ust ment JKL
1 Auto Zero Exe 4
2 Magfl ow Zero
3 DAtrim
4+Scaled DA trim
HELP 'SAVE HOME
AXFA14 : FI-1201 F4
WARN- Loop shoul d be
renmoved from
aut omatic control
(OK)
ABORT (03¢
AXFA14 : FI-1201
Trimwi |l be scal ed VWX
from4.000 to 20.000 2
1 Proceed
2 Change
ABORT ENTER
AXFAL4 : FI-1201 T
Set scal e- Lo output
val ue F4
4. 000000
4.000000
(ENTER)
DEL ABORT ENTER
AXFAL4 : FI-1201 ‘5’
Set scal e- H output
val ue Fa
20. 000000
20. 000000
(ENTER)
DEL ABORT ENTER
AXFA14 : FI-1201
Trimwill be scal ed STU or F4
from 1.000 to 5.000 1
1 Proceed
2 Change (ENTER)
ABORT ENTER
AXFA14 : FI-1201 F4
Connect reference
et er
(OK)
ABORT K
AXFA14 : FI-1201 E4
Setting fld dev
output to 4mA
(OK)

F0816-1.EPS

Select the“4. Scaled D/A trim”.

Press OK (F4).

Select “Change”.
The same operations as for “D/A trim” are required when
selecting “Proceed”.

Enter the reading value on the meter when the signal is4 mA.
In this case, enter the value of the voltage across a 250 Q
resistor (1V), and pressENTER (F4).

Enter the reading value on the meter when the signal is 20 mA.

Then, enter “5” (5V), and pressENTER (F4).

Select “Proceed” and press ENTER (F4).

Connect the voltmeter, and press OK (F4).

Press OK (F4). The output signal of 0% is output.

F0816-2.EPS
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8. OPERATION VIA HART COMMUNICATOR

T Fl- ‘1.01 0
éfftF er 4m3t E'r \%ﬁf)ﬁe | Voltmeter reading: 1.010 |
1. 000000 F4 )

1..000000 Enter the voltmeter’ s reading of 1.010, and pressENTER

(ENTER) (F4).
DEL ABORT ENTER (The output of the AXFA14 changes.)
Seal e out put 1. 000 F4 | Voltmeter reading: 1.000 |
gqual [)eadout ] . ) ,
evi ce? (ENTER) Because the reading on the voltmeter is 1.000, select “Yes
2 No and pressENTER (F4).
ABORT ENTER If the reading is not 1.000, select “No”.

Repeat step [9] until the voltmeter reads 1.000 V.

gﬁfftli“né ot F4 Press OK (F4). The output signal of 100% is outpuit.

output to 20mA

(OK)
ABORT =~ K
AXFAL4 : FI-1201 ‘5.21
Enter meter val ue | Voltmeter reading: 5.210
5.000000 F4
5000000 Enter the voltmeter’ s reading of 5.210, and pressENTER
(ENTER) (F4).
DEL ABORT ENTER
AXFAL4 : FI-1201 .
Scal ed output: 5.210 Fa | Voltmeter reading: 5.000 |
equal readout
i ?
Ve (ENTER) Select “Yes” and press ENTER (F4).
2 No “Returning fld dev to original output” appears.
ABORT ENTER
AXFAL4 : Fl-1201 Fa Press OK (F4).
NOTE- Loop nay be
returned to automatic
control
(CK)
(0’4
AXFA14 : FI-1201 F3 PressHOME (F3), and return to the “Online” menu.
Adj ust nent

1 Auto Zero Exe
2 Magfl ow Zero
3DATrim (HOME)
4»Scaled DIA trim

HELP SAVE HOVE

F0816-3.EPS

A IMPORTANT

D/A trim should be executed only at single range mode. If D/A trim is executed at
Bi direction mode, it is possible that the current output becomes 108%.
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8.3.4.7

Setting of Burst Mode

8. OPERATION VIA HART COMMUNICATOR

Example 4 of Other Settings: Burst Mode

The AXFA14 continuously sends its stored data when the “Burst mode” is set to “On”.
Any one of instantaneous flow rate, output in %, totalization values or current output can
be selected and sent. The data is sent intermittently as a digital signal when the AXFA14 is

set in the “Burst mode”.

Open the “Burst option” display:

1. Device Setup| > |4. Detailed Setup|-> | 5. HART Output| > | 4. Burst option |

AXFA14 : FI-1100
Burst option
*kkkkkkkk

PV

% r ange/ current

Process vars/crnt

HELP ESC ENTER

F4

(ENTER)

F2

(SEND)

Call up “Burst mode” display.

| 5. HART Output| > | 3. Burst mode |

AXFA14 : Fl-1100

Bur st node

Of

O f

on F4

ESC ENTER
(ENTER)

AXFAL4 : FI-1100

HART Qut put «l F2

1 Poll addr 0

2 Num req preans 5

3 Burst node On

4 Burst option PV (SEND)

HELP 'SEND HOME

Exiting Burst Mode

8.3.4.8

Select the type of datato be sent.
* Instantaneous flow rate (PV)
 Output in % and current output (% range/current)
* Instantaneous flow rate, totalization value* and current
output (Process vars/crnt)
* “Totl”, “Reverse Totl” or “Dif Totl”

Select “On” and press ENTER (F4).

Press SEND (F2).

F0817.EPS

Open the “Burst mode’ display, and select “Off”.

Example 5 of Other Settings: Multidrop Mode

Field devicesin “Multidrop Mode’ refers to the connection of several field devices on a
single communication line. Up to 15 field devices can be connected when set to the
multidrop mode. To activate multidrop communication, the field device address must be
changed to a number from 1 to 15. This change deactivates the 4 to 20 mA output and

changesit to 4 mA.

Setting of Multidrop Mode

Open the “Poll addr” display:

1. Device Setup| > | 4. Detailed Setup| | 5. HART Output| > | 1. Poll addr |

AXFAL4 : FI-1100 v
Pol | addr
0 Fa
0
(ENTER)
HELP 'DEL ESC ENTER
F2
(SEND)

Set the polling address (a number from 1 to 15) and press
ENTER (F4).
Then, press SEND (F2) to send the data.

F0818.EPS
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8. OPERATION VIA HART COMMUNICATOR

Open the “Auto Poll” display:
|5. HART Output|—>| Online Menu |—>| Main Menu |—> > | 4. Utility |—>| 1 ConfigureCommunication|
F3:HOME o

Return to the “Online” menu with HOME (F3).

AXFAL4 : FI-1201
HART Qut put F3

1 Poll addr

2 Num req preans

3 Burst node

4 Burst option

(HOME)

EQmHt

HELP SAVE HOME

AXFA14 : FI-1201
Onli ne <j

1 Device Setup
2 PV 20n8/ h

3 PV AO 20mA
4 PV Span 20n8/ h

Return to the “Main” menu with a“previous’ key.

SAVE

HART Commini cat or K Select “4. Utility”.

|
requency Device
Uility

AWNPF

Select “1. Configure Communication”.

HART Conmuni cat or
[4] Uility <l STU| or

1 Configure Communic 1
2 System I nformation
3 Listen for PC
4 Storage Location
5 Sinmul ation

[B][arr communicator 1 [g1g OrIZD Sdlect “1. Polling’.

Confi gure Conmmuni ca

1 Polling 1
2 Contrast

3 Of Tine

4 | gnore diagnostics
5 Del ete Configs

HELP

@ HART Conmuni cat or

Pol I'i ng

Never Pol | “ @ x3
Never Pol |
Ask Before Polling
Al ways Pol | F4
Digital Poll

HELP ESC ENTER
(ENTER)
F0819.EPS

Select “Digital Poll” and press ENTER (F4).

& NOTE

1. If “Never Poll" is selected in “Polling” when the address is assigned, the

“Online Menu” cannot be called up and displayed. Be sure to select “Digital

Poll” in “Polling” after assigned the polling address.

2. When the same polling address is assigned for two or more field devices in
multidrop mode, communication with these field devices is disabled.
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8. OPERATION VIA HART COMMUNICATOR

Example: Communication when set in the multidrop mode.

F0820-1.EPS

&AfiT n(e?ommni cator - The HART Communicator searches for field devices that are set in the multidrop
TTLRCaA mode when the HART Communicator is turned on.
3 3 PICIA When the HART Communicator is connected to one of these field devices, tag
will be displayed.
AXFAL4 @ FI-1201 Select the desired field device. After that, normal communication with the
Ol i ne <« | L . L. K .
. gs./vi ce Setup selected field device is possible. The communication speed, however, isslow in
3 PV AO this case.
4 PV Span
SAVE
HART Conmuni cat or To communicate with another field device, open display [3], and select
2 Online “Onling”.
3 Frequency Device
4 oty Display [Z] will appear. Repeat the above operation.

F0820-2.EPS

Exiting Multidrop Mode
First, open the “Poll addr” display, and assign the address to 0.
Then, open the “Polling” display, and select “Never Poll”.

@ NOTE

If the above exiting method is carried out in the reverse order, the “Online” menu
cannot be called up.

8.3.4.9 Example 6 of Other Settings: Write Protection

The “Write Protection” function is used to inhibit parameter changes to the AXFA14. For
amore detailed description, refer to Chapter 6. Parameter Description, and Chapter 9.Main-
tenance.

ﬂ NOTE

When the write protection function is activated, data setting changes in all param-
eters of the AXFA14 are inhibited and cannot be changed using either the HART
Communicator or the AXFA14 front panel key switches.

8-17 IM 0LE20C02-01E



8. OPERATION VIA HART COMMUNICATOR

Setting Password

Example: Set the passwordto“12 34"

Open “Wrt Protect Menu” inthe Hot key Menu.
|Hotkey |- |2. WrtProtect Menu | > [ 3. New Password

SAVE
AXFAL4 : FI-1201 Y7/
Wt Protect Menu “ ”
1 Wite protect No 3 Select “New Password”.
2 Enable Wt 10nmin

3 New Password

ot hey CTro0 x| Select “Wrt Protect Menu”.
1 PV Span 1ns 2
2-Wt Protect Menu

F0821-1.EPS

4 Sof tware Seal Keep
HELP SAVE
AXFA14 : FI-1201 Enter “12 34" and pressENTER (F4).
Enter new password to
change state of wite stu llvwx | YZ/ JKL
prot ect
1 2 3 4
F4
DEL ABORT ENTER
(ENTER)
AXFA14 : FI-1201
. Re-enter new password STU (| VWX | YZ/ JKL
Wi thin 30 seconds: 1 2 3 4
1234
238 F4 .‘ . -
Enter “123 4" againand pressENTER (F4).
DEL ABI ENTER
ORT (ENTER)
AXFAL4 : Fl-1201
Change to new
password
[6][ AXFA14 : FI-1201 Fa
I't changed the state
of protection rel ated Press OK (F4)-
password.
(OK)
(04
CVXFAH : Fl-1201 Press@twice, and return to the “Online” menu.
t Protect Menu x2
1 Wite protect Yes

2 Enable Wt 10nmin
3+New Password
4 Software Seal Keep

8-18
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Changing Password

8. OPERATION VIA HART COMMUNICATOR

Example: Change the password from“1234" to“6 789 A”.

Open “Wrt Protect Menu” in the Hot key Menu.

F0822-1.EPS

|Hotkey |- 2. WrtProtect Menu |~ [ 2. Enable Wrt 10min |

AXFAL4 : FI-1201
Enter current
password to enable to
wite for 10

m nut es:

DEL ABORT ENTER

1234
F4

(ENTER)

AXFAL4 : FI-1201
Rel ease the wite
protection for 10
m nut es.

F4

(OK)

AXFA14 : FI-1201
If you wish to

rel ease conpletely,
you have to change
password to all of
spaces.

ABORT K

F4

(OK)

AXFA14 : FI-1201

Wt Protect Menu

1 Wite protect No
2 Enable Wt 10min
3+New Password

4 Software Seal Keep

SAVE

%
|f‘> or| s

AXFAL4 : FI-1201
Enter new password to
change state of wite
pr ot ect

DEL ABORT ENTER

“6789A
F4

(ENTER)

[6][ AXFA14 : FI-1201
Re-enter new Password
wite 30 seconds:
6789A

6789A

DEL ABORT ENTER

“6789A
F4

(ENTER)

AXFA14 : FI-1201
Change to New
passwor d

AXFA14 : FI-1201

It changed the state
of protection related
passwor d.

F4

(OK)

Enter the password and press ENTER (F4).

Press OK (F4).
Write protect statusis released for 10 minutes.

Press OK (F4).

Select “New Password”.

Enter “6 789 A” and pressENTER (F4).

Enter “6 789 A” again and pressENTER (F4).

Press OK (F4).

F0822-2.EPS
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8. OPERATION VIA HART COMMUNICATOR

[9][ AXFAL4 : FI-1201
Wt Protect Menu
1 Wite protect

3+New Passwor d
4 Sof tware Seal

Yes

2 Enable Wt 10min

Keep

<):| 2 Pressthce, and return to the “Onlin€” menu.

F0822-3.EPS

@ NOTE

1.

“Enable Wrt 10min” releases write protection status for 10 minutes. While
write protection status is released, it is possible to enter a new password after
selecting “New Password”. It will not be possible after the 10 minutes have
elapsed.

To release write protection status completely, enter 8 spaces in the “New
Password”. This causes the “Write protect” status to change from “Yes” to
“No”.

If the power supply to either the AXFA14 or the HART Communicator are
turned off and then on again within 10 minutes after exiting write protection
status, the enabled write protection status becomes defunct.

“Joker password” and “Software Seal”

When you forget the password that you have input, it is possible to release the
mode for 10 minutes by setting a joker password in “Enable Wrt 10 min”.
This joker password can be obtained by contacting your Yokogawa sales
office.

If this joker password is used, the status shown in the parameter “Software
Seal” is changed from “Keep” to “Break”. Press Hot key and select “Wrt
Protect Menu”. Current status is shown in “Software Seal”.

This status will be returned from “Break” to “Keep” by registering a new
password.

8.3.4.10 Other Functions and Operations

Set any other required parameters in the same way as those previous. Refer to the follow-
ing document for operation information.

Product Manual for the HART Communicator: MAN 4250
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8. OPERATION VIA HART COMMUNICATOR

8.3.5 Menu Tree

Parameter
Read/Write | of BRAIN
protocol
1 Device setup | 1 Process Variables | PV % rnge R Al0
PV R A20
PV AO R A21
Totl R A30
Reverse Totl R A3l
Dif Totl R A32
2 Diag/Service 1 Test/Status 1 Status Status group 1(System alarms) R
Status group 3(Process alarms) R See
Status group 5(Setting alarms) R Section 6.5
Status group 6(Setting alarms) R “Alarm
Status group 7(Setting alarms) R [Functions”
Status group 8(Warnings) R
2 Self test |
2 Adjustment 1 Auto Zero Exe W |M10/B50
2 Magflow Zero w M11
3 D/A trim W -
4 Scaled D/A trim w -
3 Output Test 1 Loop test 4mA
20mA
Other w -
End
2 Test Mode w N10
3 Test DO w N30
4 Test DIO (O) W N31
5 Test DIO (1) R N32
4 Diagnosis 1 Adhesion Check W K10
2 Adhesion Levell Wi K11
3 Adhesion Level2 w K12
4 Adhesion Level3 w K13
5 Adhesion Level4 w K14
6 Adh Measure Value R K15
3 Easy Setup 1 Language W |B10/H30
2 PV Damping W  |B20/C11
3 Base Flow Unit W B21/C40
4 Base Time Unit W B22/C41
5 PV Span W B23/C42
6 Flow Decimal Pnt w B24/C43
7 Total Unit W  [B30/D10
8 Total Scale W |B31/D11
9 Pulse Unit w B32/E10
Pulse Scale w B33/E11
Display Selectl W |B40/H10
Display Select2 W |B41/H11
Display Select3 W |B42/H12
Auto Zero Exe W  |B50/M10
(continued on next page)

F0823-1.EPS
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8. OPERATION VIA HART COMMUNICATOR

Parameter
Read/Write | of BRAIN
protocol
4 Detailed Setup 1 Basic Setup 1 Tag w C10
2 PV Damping W _ |C11/B20
3 MF Set Standard DF W C20
Low MF w c21
High MF w Cc22
Enhanced DF W C20
Low MF (EDF) w c23
High MF (EDF) w C24
4 Nominal Size unit W C31
5 Nominal Size W C32
6 Base Flow Unit w C40/B21
7 Base Time Unit W | C41/B22
8 PV Span W | C42/B23
9 Flow Decimal Pnt W C43/B24
Velocity Check R C44
Density Unit w C45
Mass Flow Density w C46
User Span Select w C47
Flow User Unit W C48
Flow User Span W C49
2 Total 1 Total Unit W D10/B30
2 Total Scale Wi D11/B31
3 Total Decimal Pnt W D12
4 Total Low Cut W D13
5 Total Execution W D20
6 Ttl Set Val Lower W D21
7 Ttl Set Val Upper W D22
8 Ttl Switch Lower W D23
9 Ttl Switch Upper w D24
Ttl User Select w D30
Ttl User Unit w D31
3 Pulse 1 Pulse Unit W  |E10/B32
2 Pulse Scale W  |E11/B33
3 Pulse Width w E12
4 Pulse Low Cut w E13
4 Function Set 1 Status Function 1 DO Function W F20
2 DIO Function W F21
3 DO Active Mode W F22
4 DIO Active Mode w F23
5 Forward Span2 w F30
6 Forward Span3 w F31
7 Forward Span4 w F32
8 Reverse Spanl w F33
9 Reverse Span2 w F34
Auto Range Hys W F40
Bi Direction Hys w F41
2 Alarm 1 Low Alarm W G10
2 High Alarm W G11
3 Low Low Alarm W G12
4 High High Alarm W G13
5 H/L Alarm Hys W G14
6 4-20 Alarm Out w G21
7 4-20 Burn Out R G22
8 Alm-Setting w G30
9 Alm-Sig Over W G31
Alm-Emp Pipe w G32
Alm-HH/LL w G33
Alm-Adhesion W G34
(continued on next page) F0823-2.EPS
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8. OPERATION VIA HART COMMUNICATOR

4 Detailed setup 4 Function Set

3 Alm Record

1 Operation Time

2 Alm Recordl

3 Alm Record Timel
4 Alm Record2

5 Alm Record Time2
6 Alm Record3

7 Alm Record Time3
8 Alm Record4

9 Alm Record Time4

4 Display Set

1 Display Selectl
2 Display Select2
3 Display Select3
4 Display Cycle

5 Language

5 Aux

1 4-20mA Low Cut
2 4-20mA Low Lmt
3 4-20mA High Lmt
4 Flow Direction
5 Rate Limit
6 Dead Time
7 Pulsing Flow
8 T/P Damp Select
9 Power Synch
Power Frequency
Memo 1
Memo 2
Memo 3
Software Rev No

5 HART output

1 Poll addr
2 Num req preams
3 Burst mode

4 Burst option

1PV
2 % range/current
3 Process vars/crnt

6 Device info

1 Field device info

(continued on next page)

1 Manufacturer
2 Tag

3 Descriptor

4 Message

5 Date

6 Device id

7 Write protect

Parameter
of BRAIN
protocol

Read/Write

G40
G41
G42
G43
G44
G45
G46
Ga7
G48

DOV OVUVIVIOVODOD

H10/B40
H11/B41
H12/B42
H20
H30/B10

sz

J10
J11
J12
J20
J21
J22
J23
J24
J30
J31
J40
Jal
Ja2
J50

msssisssssssss

8 Revision #'s

1 Universal rev
2 FId dev rev
3 Software rev

2 Model specific

8-23

1 Use

2 Lining

3 Electrode Material
4 Electrode Struct

5 Grounding Ring

6 Process Connect
7 Lay Length

8 Electrical Conn

9 Sensor Serial No

F0823-3.EPS
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8. OPERATION VIA HART COMMUNICATOR

| Parameter
Read/Write | of BRAIN
protocol
5 Review 1 Reviewl
2 Review?2
3 Review3
4 Review4
Hot key 1 PV Span B23/C42
2 Wrt Protect Menu |1 Write protect R P20
2 Enable Wrt 10min w P21
3 New Password W p22
4 Software Seal R P23

F0823-4.EPS
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9. ACTUAL OPERATION

9. ACTUAL OPERATION

After you have installed the flowtube into the process
piping, wired the input/output terminals, set up the
required parameters, and performed a pre-operation
zero adjustment, the magnetic flowmeter should output
an accurate flow signal from its terminals as soon as
flow of the fluid to be measured begins. This section
describes zero adjustment and the corresponding
procedures.

For FOUNDATION Fieldbus protocol, please refer to IM
01E20F02-01E.

For PROFIBUS PA protocol, please refer to IM
01E20F12-01E.

9.1 Pre-operation Zero
Adjustment

Zero adjustment is carried out to ensure that the output
for zero flow is 0% (i.e., 4 mA). Although adjustment
to zero is performed at the manufacturing plant prior to
shipment, this procedure must be carried out once
again following the installation of piping in order to
match the magnetic flowmeter to its operating condi-
tions.

This section describes the zero adjustment procedure
using display unit switches from the converter and
using the external status input; accordingly, one of
these methods should be selected and implemented.

A IMPORTANT

* Zero adjustment should be carried out before
actual operation. Note that setting and update
functions cannot be carried out during this
procedure (i.e., for approximately 30 seconds).

« Zero adjustment should only be carried out
when the flowtube has been filled with fluid and
the fluid velocity is completely zero by closing
the valve.

« Each time that the fluid being measured is
changed, it will be necessary for zero adjust-
ment to be carried out for the new fluid.
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9. ACTUAL OPERATION

9.1.1 Zero Adjustment Using Display Unit Switches

Start:
Major Item
Parameter

Search Mode

v

Sub-item
Parameter

Search Mode

Parameter
Replacement
(execute) Mode

This section describes the procedure for zero adjustment using the display unit switches.
(For more details regarding setting methods using these switches, refer to Chapter 5: Basic
Operating Procedures.)

The parameters for zero adjustment are B50/M10: Auto Zero Exe (and either of these
can be used to carry out this procedure). For more details regarding these parameters, refer

to Chapter 6: Parameter Description.

The parameter M10: Auto Zero Exe will be used in the following description.

Setting Mode —-

Major item
parameter

[

Major item—>

Sub-item
selection (D)

~
Ve

te

(3

Setting Mode
A K:Diagnosis
W N:Test

SET
=

M:Adjustment

[ 10:Auto Zero Exe

11:Magflow Zero

SET
=

M10:Auto Zero Exe
No Execution

Execution

o)

M10:Auto Zero Exe
No Execution
Execution
No Execution

\ i

1} 4 1 [} 1

- L
M10:Auto Zero Exe

Execution

4 - - -
roy oo
[ T

e

SET

@

. . v .
Once in Setting Mode, use the =D switch to
move the cursor to M: Adjustment.

Touch the C?;'TD switch to access Sub-item
Parameter Search Mode.

Upon selection of M: Adjustment, the cursor will
be positioned at M10: Auto Zero Exe. (Sub-item
selection (D))

SET .
Touch the @ switch to access Parameter
Replacement Mode.

v .
Touch the @ switch to move the cursor to
“Execution”.

SET . .
Touch the @ switch to select the “Execution”.

In order to request confirmation, the entire display
flashes on and off. Touch the SEL switch once

again at this time to fix selection of the automatic
zero adjustment function.

@ NOTE

When no operations are carried out for 20
seconds in the flashing state, the system will
automatically return to the Sub-item Parameter
Search Mode.

When the operations except ~=~ are carried

out, the parameter cannot be set.

IM 01E20C02-01E



Sub-item
Parameter
Search Mode

Now Auto Zero
Executing...
Major item—>| M:Adjustment
| Sltj.b-ltelgn [ 10:Auto Zero Exe
selection (D) 11:Magflow Zero

FO0901.EPS

9. ACTUAL OPERATION

Auto zero adjustment function is being executed
(about 30 seconds).

When zero adjustment function has been compl eted,
the system automatically returns to the sub-item
selection screen (D).

@ NOTE

The results of M10: Auto Zero Exe can be
displayed using M11: Magflow Zero. Alterna-
tively, if the results of the automatic zero
adjustment exceed the rated value, the warn-
ing 82: Auto Zero Wng will be displayed.

9.1.2 Zero Adjustment via External Status Input

Start:
Major Item
Parameter

Search Mode

v

Sub-item
Parameter
Search Mode

This section describes the procedure for zero adjustment via external status input. (For
more details regarding external status input, refer to Chapter 6: Parameter Description.)

A CAUTION

In certain cases where the multiple range function is being used with other status
inputs, it may not be possible to perform settings for automatic zero adjustment.
For more details, refer to the description of multiple ranges from Chapter 6:
Parameter Description.

In order to carry out zero adjustment via external status input, it will be necessary to set
“Ext Auto Zero ()" using F21: DIO Function. The following describes the setting

procedure:

Setting Mode —-

Major item
parameter

Major item—>

Sub-item
parameter

Major item—>

Setting Mode
A E:Pulse Set

F:Status Function
¥ G:Alarm

SET

@

F:Status Function
A 41:Bi Direction Hys

20:DO Function
'¥ 21:DIO Function

v

Sub-item [

selection (E)

F:Status Function
A 20:DO Function
21:DIO Function

W 22:DO Active Mode

SET

@

9-3

. . v .
Once in Setting Mode, use the =D switch to
move the cursor to F: Status Function.

Touch the éb switch to access Sub-item
Parameter Search Mode.

v .
Touch the @ switch once to move the cursor to
F21: DIO Function.

The cursor has been moved to F21: DIO Function
in this screen. (Sub-item selection screen (E))

SET .
Touch the @ switch to access Parameter
Replacement Mode.

IM 01E20C02-01E



9. ACTUAL OPERATION

, - v . .
Parameter FZLIDIO Function Touch the oD switch twelve times to move the
Replacement cursor to “Ext Auto Zero (1)”
(execute) Mode ¥ Alarm Output u u '

v
CEOx12

F21:DIO Function SET . “

No Function Touch the <=D) switch to select “Ext Auto Zero
(Zero adjustment via external status input)”.
W Ext Ttl Preset (I)

SET
&=

\\Il/}

J In order to request confirmation, the entire display

SET .
1 F21.D10 Function " flashes on and off. Touch the @ switch once
oot ExtAuoZen() L 'S again at this time to fix selection of the automatic
zero adjustment function.

@ @ NOTE

When no operations are carried out for 20
seconds in the flashing state, the system will
automatically return to the Sub-item Parameter
Search Mode.

When the operations except ~=~ are carried
out, the parameter cannot be set.

[ 1l
-
-~

~.
e

Sub-item Major item —> [ F:Status Function The system automatically returns to sub-item
Parameter Sub-item selection screen (E).
Search Mode selection (E) | |y 22:D0 Active Mode

F0902-2.EPS

Zero adjustment will be started if the DIO terminals are shorted (when the active mode has
been set to “ Closed/Short Act” using F23: DIO Active Mode).

This process will end after approximately 30 seconds.

Auto zero adjustment function is being executed.
Now Auto Zero
Executing... (about 30 SECOI’ldS.)

F0902-3.EPS

@ NOTE

When the DIO terminals continue to be shorted, this zero adjustment is automati-
cally repeated.
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10. MAINTENANCE

10. MAINTENANCE

10.1 Maintenance

A WARNING

« Maintenance work must be carried out by the
trained personnel having knowledge of safety
standard and not by operators.

* When opening the cover, wait for more than 10
minutes after turning off the power. Further-
more, opening of the cover must also be
carried out by the trained personnel having
knowledge of safety standard.

A CAUTION

« Explosion protected type must be, as a rule,
removed to a non-hazardous area for mainte-
nance and be disassembled and reassembled
to the original state.

» The display cover is locked by the special
screw. In case of opening the display cover,
use the hexagonal wrench attached.

* Be sure to lock the cover by the special screw
using the hexagonal wrench attached after
installing the cover.

A IMPORTANT

¢ As a rule, maintenance of this flowmeter should
be implemented in a maintenance service shop
where the necessary tools are provided.

* The amplifier assembly contains sensitive parts
that may be damaged by static electricity.
Excercise care so as not to directly touch the
electronic parts or circuit patterns on the board,
for example, by preventing static electrification
by using grounded wrist straps when handing
the assembly.

10-1

10.1.1 Fuse Replacement

A CAUTION

Please contact Yokogawa's service office for

fuse replacement. Also be sure to use the spare
fuse that was supplied with the product, or ones
supplied by Yokogawa's sales or service offices.

10.1.2 Changing the Direction of the
Display Unit

10.1.2.1 Removing the Cover
(1) Turn off the power.

(2) Loosen cover locking screw 1 clockwise using a
hexagonal wrench (nomina size 3) to unlock the
cover. (Upon shipment from the manufacturing
plant, the cover is locked.) Hold the flowmeter
with your hand and remove the cover by turning it
in the direction of the arrow as shown below.

Cover locking
screws

(QE\M

Figure 10.1.1 Removing the Display Cover

F1002.EPS
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10.1.2.2 Changing the Display Unit Direction
90 Degrees

(1) Hold the display unit with your hand and remove
the two mounting screws.

(2) Turn the display unit 90 degrees clockwise and
confirm the assembling position, taking care of the
connector and wire of the display unit.

At this time, do not remove the connector.

(3) Secure the display unit using its two mounting
SCrews.

Display unit mounting
screws (two screws)

Clockwise 90°
F1004.EPS

Figure 10.1.2 Changing the Display Unit Direction 90
Degrees

A IMPORTANT

*1: To preserve the safety, do not touch the
electrical circuit and cable of shaded area.

10-2

10. MAINTENANCE

10.1.2.3

(1) Taking care not to entangle the cables, install the
cover to the flowmeter by turning it in the direc-
tion of the arrow as shown below.

Installing the Cover

(2) Tighten cover locking screw 1 counterclockwise
using a hexagonal wrench (nominal size 3) to lock
the cover.

Cover locking
SCrews

Figure 10.1.3 Installing the Display Cover

F1005.EPS
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10.2 Setting of Switches

A IMPORTANT

*« Removing and installing cover are necessary
for setting switches. Perform removing and
installing of the cover as described in section
10.1.2.1 and 10.1.2.3.

* To preserve the safety, do not touch the
electrical circuit and the cables except the
setting switches.

10.2.1 Setting of Burnout Switch

The burnout function sets the direction of current
output in situations where the CPU has become
damaged. Upon shipment from the manufacturing
plant, the burnout direction is set to High (i.e., 25 mA);
however, in cases where the optional code C1 has been
specified, the output direction will be set to Low

(i.e, OmA).

Modification of the burnout direction must be carried
out using the setting switch from the amplifier’'s CPU
board (i.e., Switch 1) (See Figure 10.2.1).

Table 10.2.1 Output Setting Pins for Burnout

Position of Burnout Burnout
Pin Direction Output

Low High .
. Set to High before

Low High Set to Low for optional
on | om

T1001.EPS
@ NOTE

Remarks

* On the amplifier's CPU board, the burnout
setting switch (i.e., Switch 1) and the write
protect switch (i.e., Switch 2) are located
adjacent to each other. Accordingly, special
care should be taken when making switch
settings.

* In the case of Fieldbus communication type,
burnout setting swich is not applied.

10. MAINTENANCE

Switch 1 |y [T 12| 2« Burnout setiing switch
Switch 2 |0 T |1« Write protect setfing switch
Enable Protect

F1007.EPS

Figure 10.2.1 Switch Configuration

10.2.2 Setting of Write Protect Switch

By setting the write protect function to “Protect” it is
possible to prevent the overwriting of parameters.
Write protection can be carried out using either the
hardware switch on the CPU board (i.e., Switch 2) or
software parameter settings. If either of these items is
set to “Protect,” the overwriting of parameters will be
prohibited.

@ NOTE

« If the hardware switch is set to “Protect,” it will
not be possible to overwrite parameters;
furthermore, this condition will be maintained
until the switch is set to “Enable.”

* In the case of Fieldbus communication type,
write protect setting switch is always be set as
“Enable”.

For more details regarding usage of the write protect
function and the software’ s parameter switches, refer to
“Chapter 6: Parameter Description” in this user's
manual.

IM 01E20C02-01E



10.3 Troubleshooting

10. MAINTENANCE

Although magnetic flowmeters rarely require maintenance, failures may occur when the
instrument is not operated correctly. This section describes troubleshooting procedures
where the cause of the breakdown is identified through receiver indication.

10.3.1 No Indication

START

Is an error being displayed? Check the converter display.

Is an error being
displayed?

Is anything else NO

Examine in accordance with
Section 6.5: Alarms.

being displayed?

YES

Doesthe\ NO
arrow on the tube match the

flow direction?

Check whether the flowtube
is filled with fluid.

Is the flowtube NO

.

Perform either of the following:

a. Reinstall the flowtube in
order to make the arrow and
flow direction match.

b. Reverse the setting for the
flow direction.

full of fluid?

YES

Check the resistance between
the flowtube's A, B, and C
terminals using a multimeter.

Is the NO

|

Change the piping or the
mounting condition so that
the tube fills with the fluid.

resistance 100 MQ or more
in each case?

YES

Remove the tube and
inspect the inside of the pipe.

Is foreign NO

matter adhering to
the walls?2

YES

Remove the foreign matter.

10-4

Contact a service center.

C

D

F1008.EPS
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10.3.2 Unstable Zero

START

Investigate whether or not the flowtube
is filled with fluid and that it is free of
bubbles.

Is the flowtube
completely full of fluid?

Are there bubbles
in the fluid?

Check for the presence of valve
leakage.

Are valves leaking?

o Confirm the flowmeter grounding.

o Confirm whether or not the
grounding wire is disconnected
from the earth flange.

Is the flowmeter properly
grounded?

Recheck the fluid to be measured.

* Does the fluid's

conductivity vary?
o Is the fluid conductivity
within the limits?

Is the fluid likely to
contain deposits?

Is the flowmeter
located near motors, transformers,
or electric equipment?

YES

< Contact a service center. >

10. MAINTENANCE

*1: When checking for bubbles, it is
convenient if there is a gas vent hole
on the flowtube’s downstream side.

Particular care must be taken in the case
of horizontal mounting. In order to ensure
complete filling of the tube, either adjust

the mounting position or switch to vertical

mounting.

Install a defoaming device on the
flowtube’s upstream side.

Replace the valve(s).

Completely ground the converter and
flowtube (Refer to the section on

grounding in the relevant user's manual.)

e Ensure that the fluid’s conductivity
changes as little as possible.

» Do not use the meter when fluid
conductivity is out of limits.

* Whenever possible, reduce the flow
velocity to being in the vicinity of the
lower conductivity limit.

¢ Remove dirt and scale of and near
electrodes.

e Use a soft brush or cloth to perform
scale removal, and make sure that
the lining is not damaged.

Provide the meter with sufficient
shielding or move it away from the

electrical equipment.

F1009.EPS
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10. MAINTENANCE

10.3.3 Disagreement Between Indication and Actual Flow

START

Are parameters
set correctly?

Set the parameters correctly.

YES

Examine the condition of the fluid in the
flowtube, of bubbles, and of grounding.

— Was zero
adjustment carried out
correctly?

NO

Execute zero adjustment when the
flowtube is filled completely with fluid and
when the fluid is not moving.

Is the tube
filled completely with
fluid?

e Change the mounting position or piping
so that the flowtube is
completely filled with fluid.

* Switch to vertical mounting.

Does the fluid
contain bubbles?

Install a defoaming device on the
flowtube’s upstream side.

Is the
flowmeter completely
grounded?

NO

Completely ground the converter and
flowtube (Refer to the section on
grounding in the relevant user's manual).

YES

~ Is the
signal cable
terminal treatment
complete?

Fully terminate the signal cable using
PVC tubing or insulation tape, thus
insuring that conductors, inner shields,
and outer shields do not make contact
with each other or with the case.

Does the
conductivity stay within the

Use within the specified conductivity range.

specified range?

Is the
fluid likely to contain
deposits?

YES

e Remove scales. Especially clean the
electrodes and their vincinity.

e Use a soft brush or cloth to perform
scale removal, and make sure that the
lining is not damaged.

Confirm that a valve is located

immediately upstream of the flowtube
(i.e., on the upstream side).

Is a valve
located immediately upstream
of the flowtube?

YES

Remove the flowtube and examine the
insulation resistance.

o If any valve located immediately
upstream of the flowtube is used in a
half-open condition, the indication may
be affected by turbulence in the flow.

* Relocate the valve to the downstream
side.

o |f the valve must be located on the
upstream side, ensure that the minimum
distance to the flowmeter is 10 times
the flow-tube diameter; alternatively,
use the valve fully open.

Signal terminals A-C and B-C:
100 MQ or more?
Excitation terminals EX1-C;

Dry the tube fully to restore insulation
resistance.

1 MQ or more?

Examine the operation of the converter
using an AM012 calibrator in order to
determine whether the fault lies in the
converter or in the flowtube.

C Contact a service center. )

10-6
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m STANDARD SPECIFICATIONS HART:

Refer to IM 01E20F02-01E for FOUNDATION Fieldbus Load Resistance:

communication type and IM 01E20F12-01E for 230 to 600 Q (including cable resistance)

PROFIBUS PA communication type marked with “<” Note: HART is a registered trademark of the HART
Communication Foundation.

@® Converter Data Security During Power Failure:

Data (parameters, totalizer value, etc.) storage by

*1: Select two points from: one pulse output, one alarm EEPROM. No back-up battery required

output, one status input, or two status outputs.

*2: For models without an indicator, the hand-held Indicator (*2)3. .
terminal is necessary to set parameters. Full dot-matrix LCD (32X 132 pixels)
Excitation Method: (Combined with AXF Remote Lightning Protector “ &
Flowtube) The lightning protector is built into the excitation current
« Standard dual frequency excitation: output, the current output, the signal common, pulse/
Size 2.5 to 400 mm (0.1 to 16 in.) alarm/status input and output terminals. When optional
« Enhanced dual frequency excitation: code A is selected, the lightning protector is built into the
Size 25 to 200 mm (1.0 to 8.0 in.) power terminals.
(Optional code HF1 or HF2) Protection:
Input Signal (*1) “O”: General-purpose Use/Sanitary Type/TIIS Flameproof
One Status Input: Dry contact type: _ _
Load resistance: 200 Q or less (ON), 100 kQ or more IP66, IP67, JIS C0920 immersion-proof type
(OFF) Explosion proof type except TIIS:

In case of explosion proof type except TIIS, refer to
description of “Enclosure” in “‘HAZARDOUS AREA
CLASSIFICATION".

Output Signals “”:
» One Current Output: 4 to 20 mA DC (load resistance:
750 Q maximum, including cable resistance)

« One Pulse Output (*1): Coating:
Transistor contact output (open collector) Case and Cover: Polyurethane corrosion-resistant
Contact capacity: 30 V DC (OFF), 200 mA (ON) Coating Color: Mint green (Munsell 5.6 BG 3.3/2.9 or its
Output rate: 0.0001 to 10,000 pps (pulse/second) equivalent)

« One Alarm Output (*1): Converter Material:
Transistor contact output (open collector) Case and Cover: Aluminum alloy

Contact capacity: 30 V DC (OFF), 200 mA (ON)

Mounting/Shapes:
* Two Status Outputs (*1):

« Mounting: 2-inch pipe

Transistor contact output (open collector) « Electrical Connection: ANSI 1/2 NPT female
Contact capacity: 30 V DC (OFF), 200 mA (ON) ISO M20 X 1.5 female
Communication Signals “<”: JIS G1/2 (PF1/2) female
BRAIN or HART communication signal » Terminal Connection: M4 size screw terminal

(Superimposed on the 4 to 20 mA DC signal)
Distance from power line: 15 cm (6 in.) or more (Parallel
wiring should be avoided.)

Grounding:
Grounding resistance 100 Q or less
When optional code A is selected, grounding resistance

BRAIN: 10 Q or less shall be applied.
Communication Distance: *In caserf explqsion propf type except TIIS, follpw the
. . domestic electrical requirements as regulated in each

Up to 2 km (1.25 miles), when polyethylene insulated country.
PVC-sheathed cables (CEV cables) are used. *In case of TIIS Flameproof type, refer to description of
Communication distance varies depending on the type “HAZARDOUS AREA CLASSIFICATION".
of cable and wiring used. Combined Remote Flowtube:

Load Resistance: * AXFA14 Converter can be combined with size 2.5 to 400
250 to 600 Q (including cable resistance) mm (0.1 to 16 in.) of AXF Remote Flowtube.

« If a combined converter is changed from AXFA14 to
AXFA11 or vice versa, a new meter factor must be
adjusted by flow calibrations.

Input Impedance of Communicating Device: « In case that size 250 mm (10 in.) or larger is used in low
10 kQ or more (at 2.4 kHz) conductivity or high concentration slurries, please use the

AXFA11 Converter.

Load Capacitance: 0.22 pF or less
Load Inductance: 3.3 mH or less
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Functions “<&”

How to Set Parameters (*2):
The indicator's LCD and three infra-red switches enable
users to set parameters without opening the case cover.
Parameters can also be set by means of the HHT(Hand-
held terminal).

Displayed Languages (*2):
Users can choose a language from among English,
Japanese, German, French, Italian, Spanish.

Instantaneous Flow Rate/Totalized Value Display
Functions (for models with an indicator) (*2):
The full dot-matrix LCD enables user selections of
displays from one line to three lines for:
* Instantaneous flow rate
* Instantaneous flow rate (%)
« Instantaneous flow rate (bar graph)
* Current output value (mA)
* Totalized value
* Tag No.
 Results of electrode adhesion diagnostics

Totalizer Display Function (*2):

The flow rate is counted one pulse at a time according to

the setting of totalization pulse weights. For forward and

reverse flow measurement functions, the totalized values
of the flow direction (forward or reverse) and the flow
direction are displayed on the indicator together with the
units. The difference of totalized values between the
forward and reverse flow rate can be displayed. Totaliza-
tion for the reverse flow rate is carried out only when

“Forward and reverse flow measurement functions” is

selected.

Damping Time Constant (*2):

Time constant can be set from 0.1 second to 200.0

seconds (63% response).

Span Setting Function (*2):

Span flows can be set in units such as volume flow rate,

mass flow rate, time, or flow rate value. The velocity unit

can also be set.

Volume Flow Rate Unit: kcf, cf, mcf, Mgal (US), kgal (US),
gal (US), mgal (US), kbbl (US)*, bbl (US)*,
mbbl (US)*, ubbl (US)*, MI (megaliter), m3,
kI (kiloliter), | (liter), cm?

Mass Flow Rate Unit (Density must be set.): kib (US), Ib
(US), t (ton), kg, g

Velocity Unit: ft, m (meter)

Time Unit: s (sec), min, h (hour), d (day)

*“US Oil” or “US Beer” can be selected.
Pulse Output (*1)(*2):

Scaled pulse can be output by setting a pulse weight.

Pulse Width: Duty 50% or fixed pulse width (0.05, 0.1, 0.5,
1, 20, 33, 50, 100 ms) can be selected.

Output Rate: 0.0001 to 10,000 pps (pulse/second)

Multi-range Function (*1)(*2):
* Range switching via status input
Status input enables the switching of up to two ranges.
« Automatic range switching
When the flow rate exceeds 100 % of the range,
transition to the next range (up to four ranges) is carried
out automatically. Range switching can be confirmed by
status outputs and indicator.

Forward and Reverse Flow Measurement Functions (*1)(*2):
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Flows in both forward and reverse directions can be
measured. The reverse flow measurement can be
confirmed by status output and indicator.

Totalization Switch (*1)(*2):
The status output is carried out when output if a totalized
value becomes equal to or greater than the set value.

Preset Totalization (*1)(*2):
The parameter setting or status input enables a totalized
value to be preset to a setting value or zero.

0% Signal Lock (*1)(*2):
Status input forcibly fixes the instantaneous flow rate
display, current output, pulse output, and flow rate
totalization to 0%.

Alarm Selection Function (*2):
Alarms are classified into System Alarms (hard failures),
Process Alarms (such as ‘Empty Pipe’, ‘Signal Overflow’
and ‘Adhesion Alarm’), Setting Alarms, and Warnings.
Whether alarms should be generated or not can be
selected for each item.
The current output generated for an alarm can be
selected from among 2.4 mA or less, fixed to 4 mA, 21.6
mA or more, or HOLD.

Alarm Output (*1)(*2):
Alarms are generated only for the items selected via the
‘Alarm Selection Function’ if relevant failures occur.

Self Diagnostics Functions (*2):
If alarms are generated, details of the System Alarms,
Process Alarms, Setting Alarms and Warnings are
displayed together with concrete descriptions of counter-
measures.

Flow Upper/Lower Limit Alarms (*1)(*2):
If a flow rate becomes greater or smaller than the set
value, this alarm is generated. In addition, two upper limits
(H, HH) and two lower limits (L, LL) can be set.
If a flow rate becomes greater or smaller than any of the
set values, the status is output.

Electrode Adhesion Diagnostics Function (*1) (*2):
This function enables monitoring of the adhesion level of
insulating substances to the electrodes. Depending on the
status of adhesion, users are notified by a warning or an
alarm via status outputs. If replaceable electrodes are
used, they can be removed and cleaned when adhesion
occurs.

m HAZARDOUS AREA CLASSIFICATION

FM:

Applicable Standard: FM3600, FM3615, FM3810,
ANSI/NEMA 250

Explosion proof for Class I, Division 1, Groups A, B, C & D.
Dust-ignition proof for Class II/1ll, Division 1, Groups E, F
&G.
“SEAL ALL CONDUITS WITHIN 18 INCHES”
“WHEN INSTALLED IN DIV. 2, SEALS NOT REQUIRED”

Maximum power supply voltage: 250 Vac/130 Vdc

Excitation Circuit: 140V max

Enclosure: NEMA 4X

Temperature Code: T6

Ambient Temp.: —40°C to +60°C (—40°F to +140°F)
Note: Installation shall be in accordance with the

manufacturer’s instructions and National Electric
code, ANSI/NFPA-70.
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CENELEC ATEX (KEMA):
Applicable Standard: EN 50014, EN 50018,
EN 50281-1-1, EN 60529,
EN 61010-1
Certificate: KEMA 03ATEX2435

CENELEC ATEX (KEMA) Flameproof Type
Group: Il
Category: 2G
EExdIIC T6
Maximum power supply voltage: 250 Vac/130 Vdc
Excitation Circuit: 140V max
Enclosure: IP66, IP67
Ambient Temp.: —40°C to +60°C (—40°F to +140°F)
CENELEC ATEX (KEMA) Type of Protection “Dust”
Group: Il
Category: 1D
Maximum power supply voltage: 250 Vac/130 Vdc
Excitation Circuit: 140V max
Enclosure: IP66, IP67
Maximum surface temperature: T75°C (+167°F)
Ambient Temp.: —40°C to +60°C (—40°F to +140°F)

CSA:
Applicable Standard:
For CSA C22.2 Series;
C22.2 No 0, C22.2 N0 0.4, C22.2 N0 0.5,
C22.2 No 25, C22.2 No 30, C22.2 No 94,
C22.2 No 1010.1
For CSA E79 Series;
CAN/CSA-E79-0, CAN/CSA-E79-1,
Certificate: 1481213

For CSA C22.2 Series

Explosion proof for Class I, Division 1, Groups A, B, C & D.

Dust-ignition proof for Class II/lll, Division 1, Groups E, F
& G.

“SEAL ALL CONDUITS WITHIN 50 cm OF THE ENCLO-
SURE”

“WHEN INSTALLED IN DIV. 2, SEALS NOT REQUIRED”

Maximum power supply voltage: 250 Vac/130 Vdc
Excitation Circuit: 140V max

Enclosure: Type 4X

Temperature Code: T6

Ambient Temp.: —40°C to +60°C (—40°F to +140°F)

For CSA E79 Series
Flameproof for Zone 1, Ex d IIC T6

Maximum power supply voltage: 250 Vac/130 Vdc
Excitation Circuit: 140V max

Enclosure: IP66, IP67

Temperature Code: T6

Ambient Temp.: —40°C to +60°C (—40°F to +140°F)

IECEX:
Applicable Standard: IEC60079-0: 2004,
IEC60079-1: 2003,
IEC61241-0: 2004,
IEC61241-1: 2004,
IEC60529: 1999+Edition 2.1: 2001
Certificate: IECEx KEM 05.0018

IECEx Flameproof Type
ExdIIC T6
Maximum power supply voltage: 250 Vac/130 Vdc
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Excitation Circuit: 140V max
Enclosure: IP66, IP67
Ambient Temp.: —40°C to +60°C (—40°F to +140°F)

IECEx Type of Protection “Dust”
Ex tD A21 IP6x T95°C
Maximum power supply voltage: 250 Vac/130 Vdc
Excitation Circuit: 140V max
Enclosure: IP66, IP67
Maximum surface temperature: T95°C (+203°F)
Ambient Temp.: —40°C to +60°C (—40°F to +140°F)

TIS:
« Certificate: TC16678
« Construction: Exd IIC T6
: Explosion proof
« Ambient Temperature: —20°C to 60°C (power supply
code 1)
: —20°C to 50°C (power supply
code 2)
* Maximum power supply voltage: 250V AC/130V DC
« Grounding: JIS Class C (grounding resistance 10Q or
less) or JIS Class A (grounding resistance
10Q or less)
*In case that ambient temperature exceeds 50°C, use

heat-resistant cables with maximum allowable temperature
of 70°C or above.

m STANDARD PERFORMANCE

Reference Conditions:
Similar to BS EN 29104 (1993); 1S0O9104 (1991)

« Fluid temperature: 20°C +10°C (+68°F £18°F)
« Ambient temperature: 25°C £5°C (+77°F +9°F)
¢ Warm-up time: 30 min
« Straight runs

Upstream > 10 X DN

Downstream > 5 X DN
« Properly grounded
« Properly centered

Accuracy (Combined with AXF Remote Flowtube
at reference conditions)

Pulse Output:
PFA/Ceramics Lining:

Standard High grade
Size mm | Flow Velocity | Accuracy | Flow Velocity | Accuracy
(in.) V'm/s (ft/s) | (Calibration | V m/s (ft/s) | (Calibration
code B) code C)
2.5(0.1) V<0.3(1) +1.0 mm/s
to 03=V=10 |+0.35% of -
15(0.5) | (1 (33) | Rate
V<015(0.5) | £0.5mm/s | V <0.15 (0.5)| =0.5 mm/s
t205 1.0) 0.35% of 0.15 =V <1 | £0.18% of Rate
015=V=10|*0.35%0f | g 3.3)| +0.2mm/s
200 (8.0) |(.5) (33)| Rate 05 @3
1=V =10 | +0.2% of Rate
(33) (33
250 (10) V <0.15(0.5) | £0.5 mm/s
to 0.15=V =10 | =0.35% of B
400 (16) |(0.5) (33) | Rate

Enhanced dual frequency excitation (Option code HF2): ™"

Standard accuracy = 1 mm/s
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Size 2.5 mm (0.1 in.) to 15 mm (0.5 in.)

% of Rate
1.2

1.0

0.8

Pulse 0.6

Output . Standard Accuracy
Accuracy 0.4

0.35 —
0.2

0 TTTTTITTTT
0 1 2 6 8 10
V[m/s]

FOLEPS

Size 25 mm (1.0 in.) to 400 mm (16 in.)

% of Rate

1.2
1.0
0.8
Pulse Ssandard Accuracy
Output . -
Accuracy / High grade Accuracy
0.4 1
0.35 —
02 — 1 m~eiloaaadan / ...............................
0 TTTT TTTT

V[m/s]

FO2EPS

Polyurethane Rubber/Natural Soft Rubber/EPDM
Rubber Lining

Flow Velocity | Standard Accuracy

Size mm (in.) Vmis (ft/s) | (Calibration code B)

V<0.3(1.0) |*1.0mm/s
0.3=V =10 | *0.35% of Rate
(1.0) (33)
Enhanced dual frequency excitation (Optional code HF2):
Standard accuracy = 1 mm/ s

Size 25 mm (1.0 in.) to 400 mm (16 in.)

% of Rate
1.2

25 (1.0) to 400 (16)

TO2.EPS

1.0

0.8

Pulse 0.6

Output Standard Accuracy
Accuracy

035 —
0.2

0 TTTTTTTTT
1 2 6 8 10

V[m/S] FO1.EPS

Current Output “<”: Pulse output accuracy plus =0.05% of Span
Repeatability:

+0.1% of Rate (V = 1 m/s (3.3 ft/s))

+0.05% of Rate =0.5 mm/s (V <1 m/s (3.3 ft/s))

Maximum Power Consumption:
Combined with AXF Remote Flowtube: 12 W

Insulation Resistance(*1) :
Between power supply terminals and ground
terminal: 100MQ at 500V DC
Between power supply terminals and input/output/
excitation current terminals : 200MQ at 500V DC
Between ground terminal and input/output/excitation
current terminals: 20MQ at 100V DC
Between input/output/excitation current terminals
:20MQ at 100V DC

Withstand Voltage(*1) :
Between power supply terminals and groundterminal:
1390V AC for 2 seconds
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Between power supply terminals and input/output termi-
nals: 1390V AC for 2 seconds

Between excitation current terminal and ground terminal:
160V AC for 2 seconds

Between excitation current terminal and input /output
terminals: 200V AC for 2 seconds

A CAUTION

*1: When performing the Insulation Resistance Test or the
Withstand Voltage Test, please obey the following
caution.

« Following the relevant test, wait for more than 10
seconds after the power supply has been turned off
before removing the cover.

» Remove all wires from terminals before testing.

* When the power terminal has a lighting protector
(optional code A), remove the short bar at the ground
terminal.

« After testing, be sure to discharge by using a resis-
tance and return all wires and the short bar to its
correct position.

« Screws must be tightened to a torque of 1.18 N-m or
more.

« After closing the cover, the power supply can be
restored.

Safety Requirement Standards:
EN61010-1

« Altitude at installation site: Max. 2000 m above sea level

« Installation category based on IEC1010:
Overvoltage category Il (“II” applies to electrical equip-
ment which is supplied from a fixed installation-like
distribution board.)

« Pollution degree based on IEC1010
Pollution degree 2 (“Pollution degree” describes the
degree to which a solid, liquid, or gas which deteriorates
dielectric strength or surface resistivity is adhering. “2”
applies to a normal indoor atmosphere.)

EMC Conformity Standards:
EN61326
EN61000-3-2, EN61000-3-3
AS/NZS CISPR11

A CAUTION

This instrument is a Class A product, and it is
designed for use in the industrial environment. Please
use this instrument in the industrial environment only.

® NORMAL OPERATING CONDITIONS

Ambient Temperature: —40°C to +60°C (—40°F to +140°F)

« Indicator’s operating range: —20°C to +60°C (—4°F to +140°F)

* Maximum temperature should be 50°C in the case of
power supply code 2.

Ambient Humidity: O to 100%
Lengthy continuous operation at 95% or more is not
recommended.

Power Supply

Power supply code 1:
* AC specifications
Rated power supply: 100 to 240 V AC, 50/60 Hz
(Operating voltage range: 80 to 264 V AC)
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« DC specifications m MODEL AND SUFFIX CODE
Rated power supply: 100 to 120 V DC

(Operating voltage range: 90 to 130 VV DC) AXFA14 Magnetic Flowmeter Remote Converter:

Power supply code 2: Model Suffix Code Description
« AC specifications AXFAl4 Magnetic Flowmeter Remote Converter
Rated power supply: 24 V AC, 50/60 Hz G Sen;;?;-gurpose ;Se s
. . or emote Flowtube of Size
(Operatlpg vqltage range: 20.4 to 28.8 V AC) Use (2 2510400 mm (0.1 n. to 16 in.)
* DC specifications Coveeeee Explosion proof Type
Rated power supply: 24 V DC For Remote Flowtube of Size 2.5 to
(Operating voltage range: 20.4 to 28.8 V DC) 400 mm (0.1in. 0 16 in.)
Supply Voltage and Output Signal land D i:o gg m2 gg Eig[lt\lfommur?ic?ion
Cable Length for Power Supply Code 2 Communication | -E--..ooee fo .2 mA BE, RART Lommunication
N = Digital communication
g , ! ! ! ! (FouNDATION Fieldbus protocol)(*5)
1S __E _______ I T ] e Digital communication
g 796 (2610)[=ri=mz=r=s (PROFIBUS PA protocol)(*6)
j=)) il ' .
c H '
S 600 (1970)--+------- R D k- Power Supply IR 100 V to 240 VV AC or 100 to 120 V DC
% ! . 2 24V ACIDC
8 446 (1460) T'.'F: :;::."_'.' '''' [ cEEE ey = r - . . o I JIS G1/2 female
% : E E : Electncal Connections | , . ANSI 1/2 NPT female
S 200 ( 660)[--4------ oo SSTERE 3) A ISO M20 X 1.5 female
o 1 i
< ol—. ] 1. | With Indicator (Horizontal)
204 22 24 26 28.8 Indicator (*1)(*4) 2. .. | With Indicator (Vertical)
Usable range E (V) N | None
Cable cross sect@on area: 1.25 mm? Option /) | Optional code (See the Table of
Cable cross section area: 2 mm? P Optional Specifications)
F04.EPS *1: 1 2 N TO3.EPS
[AL]
Vibration (?Oﬂd.ItIO.nSZ o @ [@]
Level of vibration in conformity with IEC 60068-2-6 *2: For explosion proof types, specify type of explosion proof
(SAMA31. 1-1980) certification using the optional codes. In case of the TIIS
9.8 m/s? or | f 500 H | flameproof type, the remote flowtube is available only for
o m s or 9§S ( rgquency s z or‘ ess) ) combined use with the AXFA14. For the TIIS flameproof type
Note: Avoid locations with much vibration (with a vibration with wiring using a flameproof packing adapter, select optional
frequency of 500 Hz or more), which may cause code G12 or G11. Available only for JIS G1/2 electrical
damage to the equipment. connections.
*3: JIS G1/2 Female electrical connection is available only for TIIS
flameproof type.
m ACCESSORIES *4: In case of integral flowmeters of the TIIS flameproof type,
. select “with indicator”(code 1 or 2).
Fuse (T2.0A, 250 V): 1 pc. *5: For FOUNDATION Fieldbus protocol, refer to IM 01E20F02-01E
*Time Iag fuse *6: For PROFIBUS PA protocol, refer to IM 01E20F12-01E
Mounting bracket: 1 set
Hexagonal wrench: 1 pc. Signal Cable:
Model Suffix Code Description
AXEC | e Magnetic Flowmeter
Dedicated Signal cable for the ADMAG AXF series
O No Termination.
Termination | 4........... A set of termination parts for M4 screws is attached.
Terminated for the AXFA11/14 Remote Converter,|

Designate the cable length, unit: m
Following “L", specify the cable in three digits as
multiple of 1 meter (e.g., 001, 002, or 005) for a
length up to 5 m, or as a multiple of 5 meters
(i.e., 005, 010, 015, or the like).
The maximum cable length:

200 m for combined use with AXFA11

100 m for combined use with AXFA14

With termination parts sets.
Option /C[ | Following “C", specify the q'ty of sets of
termination parts in one digits.

Cable Length |-LOJOICD - - - - -

TO4.EPS
Note:

« The cable is constructed with double shielding over the two
conductors, and uses heat-resistant vinyl as the outer covering
material.

Finished diameture: 10.5 mm (0.41in.)
Maximum temperature: +80°C (+175°F)

» Unnecessary to order the above cable for submersible type
flowtube or for the optional code DHC flowtube because the
flowtube is wired with 30 m (98 ft) cable.

« For excitation cable, prepare a two-core cable at the customer side.
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e Terminal Configuration “<”

0
. HI:@]H-I J=_
eI |f [IeH \ N/
G [if oM = Li+
i@l || [ I+
G [ff oM Y] -
&N e DO+
I} TeM- DO-
&N e DIO+
U m DIO-
@EHCL
FO5.EPS
e Terminal Wiring “<&”
Terminal Description Terminal Description
Symbols Symbols
EX1 Excitation current = Functional grounding
EX2 Output N/—
P Lt ] Power supply
C
SA : I+ Current output
A Flow singal — 4to20mA DC
B input DO+ Pulse output/
sB DO Alarm output/
- Status output
Alarm output/
DIO+ Status output/
DIO- Statusinput
@ Protective grounding
(Outside of the terminal)

TO06.EPS
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m OPTIONAL SPECIFICATIONS FOR AXFA14 REMOTE CONVERTER “ &7

O: Available —: Not available

Applicable Model
General-

Explosion
Egépose proof Type
Item Specification Code
aw w O|ow uw O
o o
H H
[ [
X X
< <
Lightning Protector | A lightning protector is built into the power terminals. @) @) A
DC Noise Cut The DC Noise Cut Circuit is built in. Available for 15 mm (0.5 in.) and larger sizes, and for
Circuit fluids with the conductivity of 50 pS/cm or higher. Nullifies the empty check and electrode O O ELC
adhesion diagnostic function.
Burn Out Down The output level is set to 0 mA during a CPU failure and is set 2.4 mA (-10%) or less during
an alarm. Standard products are delivered with a setting 25 mA during a CPU failure and or3) | oe3) | c1

21.6 mA (110%) or more during an alarm.

NAMUR NE43 Output signal | Failure alarm down-scale: The output level is set to 0 mA during a CPU or3) | O¢s | c2
Compliance limits: 3.8 to failure and is set 2.4 mA (—10%) or less during an alarm.
20.5 mA

Failure alarm up-scale. The output level is set to 25 mA during a CPU failure

and is set 21.6 mA (110%) or more during an alarm. o) | O3 | €3

Active Pulse Active pulses are output in order to drive an external electromagnetic or electronic counter
Output directly using the converter’s internal power supply. (Nullfies the standard transistor contact
pulse output.)
Output voltage: 24 V DC +20% O (*3) O#3) | EM

Pulse specifications:
« The drive current of 30 to 150 mA
 Pulse rate: 0.0001 to 2 pps (pulse/second); Pulse width: 20, 33, 50, or 100 ms

Waterproof Glands | Waterproof glands are attached to the electrical connections. Available only for JIS G1/2 o)

A ) - EG

electric connections.

Waterproof Glands | Waterproof glands with union joints are attached to the electrical connections. Available only o _ EU

with Union Joints for JIS G1/2 electric connections.

Plastic Glands Plastic glands are attached to the electrical connections. Available only for JIS G1/2 electric o) _ EP
connections.

Stainless Steel Provided with a JIS SUS304 (AISI 304 SS/EN 1.4301 equivalent) stainless steel mounting o o sB

Mounting Bracket | bracket in lieu of the standard carbon steel bracket.

Stainless Steel Screwed JIS SUS304 (AISI 304 SS/EN 1.4301 equivalent) stainless steel tag plate. Choose

Tag Plate this option when an SS tag plate is required in addition to the standard nameplate with the tag 1o ) scT
number inscribed on it.
Dimension (Height X Width): Appr. 12.5 (4.92) X 40 (15.7) mm (inch)

Painting Color Coated in black (Munsell N1.5 or its equivalent.) O @) P1

Change Coated in jade green (Munsell 7.5BG4/1.5 or its equivalent.) O @) P2
Coated in metallic silver. @) o P7

Epoxy Resin Epoxy resin coating which has alkali-resistance instead of standard polyurethane resin o o X1

Coating coating. The color is same as standard type.

High Anti-corrosion | Three-layer coating (polyurethane coating on two-layer epoxy resin coating) in the same

Coating range as that for the standard coating. The color is same as standard type. @) @) X2
Salt/alkali/acid/weather-resistance.

Calibration Level 2: The Declaration and the Calibration Equipment List are issued. O (©] L2

Certificate Level 3: The Declaration and the Primary Standard List are issued. @] O L3
Level 4: The Declaration and the Yokogawa Measuring Instruments Control System are issued. O O L4

FM Approval FM Explosion proof _ o EF1
See “HAZARDOUS AREA CLASSIFICATION”

CENELEC ATEX | ATEX Explosion proof

Certification See “HAZARDOUS AREA CLASSIFICATION” - (@] KF2

(KEMA Approval)

CSA Certification CSA Explosion proof o CF1
See “HAZARDOUS AREA CLASSIFICATION” -

IECEX IECEX Explosion proof

Certification *2 See “HAZARDOUS AREA CLASSIFICATION” - O | SF2

TIIS Certification *1 | TIIS Flameproof o JE3

See “HAZARDOUS AREA CLASSIFICATION”

TOS.EPS
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11. OUTLINE

Item

Specification

Applicable Model

General-
Purpose
use

Explosion
proof Type

Code

QWEoO|oweo

AXFG
AXF#C-

Flameproof packing | Four flameproof packing adapters
adapter for TIIS

Flameproof Type

I
O

G14

Three flameproof packing adapters and one blind plug.
Available only when a four-wires cable is used for power input and signal output with DC power supply.

O(*3) | G13

*1: Select optional code G14 or G13 when TIIS Flameproof type with wiring using a flameproof packing adapter. Available only for JIS G1/2 electric concections.

*2: Applicable only for Australia and New Zealand area.

*3:In the case of Fieldbus communication type, optional codes C1, C2, C3, EM and G13 are unable to select.

11-8

T05_02.EPS
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11. OUTLINE

m EXTERNAL DIMENSIONS
e Remote Converter AXFA14G/C

Ground Terminal (M4) Unit: mm (approx. inch)
\ 197(7.76)*
28, 103(4.06) 66(2.6)
(11) 31(1.22 180(7.09)
—— R |
(5) g
NN | sl e
i I |:t
©) i g
| N 2
Y r | o
- 5 g

139.5(5.49)

% 87(3.43)

+
— A

P
I

(]
[
lL_I I

*No infra-red switches are furnished

for Fieldbus communication type. Weight: 2.8kg (6.21b)

*1: When indicator code N is selected, subtract 12 mm (0.47 inch)
from the value in the figure.

In case of explosion proof type with indicator, add 5 mm (0.2 inch) to it. FOB.EPS

e Dedicated Signal Cable

AXFC-4-LO0O0O
N Unit: mm
(approx. inch)
I
[Te}
o
o 8
<
N ©
3 =
= =)
2 =i S |
ﬂj o @
Q@ ©
mnwn
it 4
o w
w @
[= S
w F
2
z 418
O L(SPECIFIED LENGTH g w
K ( ) Y, <Of.
_ 0]
\\ 20(0.79) 2
Model D E F G
AXFC -
d? AXFC-4  |70(2.76)|25(0.98)|50(1.97)(60(1.36)
FO7.EPS
AXFC-0-LOOO

510.5(0.41)

[ wee [ [0

L(SPECIFIED LENGTH)+340(13.39)(LENGTH for END TREATMENT)

F08.EPS
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e Flameproof packing adapter for TIIS Flameproof type (optional code G14 or G13)

T1

N
\

18(0.71) §“

16.5(0.65)

11. OUTLINE

Unit : mm

Adapter body(M. Screw)

Packing case
Hexagon socket set screw

Packing *

Hexagon socket set screw

Washer
Union nut
Packing gland

(Approx. inch)

*Packing 3 D
(Choose from the table below Clamp ring
depend on cable outside diameter) Clamp nut
B.coupling
= Cable(user's scope) F09.EPS
Dimension Packing diameter \dentification Weight
Cable outer diameter kg
T1 T2 C D L F G mark (Ib)
35 39 945 | ©8.010210.0(0.31t00.39) |210.0(0.39)| £20.0 16 8-10 0.26
G 12 G1/2
(1.38) | (1.54) | (3.72) | 510.0t0 #12.0 (0.39 to 0.47) |#12.0(0.47)| (0.79) 16 10-12 (0.57)

TO13.EPS

e Unless otherwise specified, difference in the dimensions are refer to the following table.

General tolerance in the dimensional outline drawing.

Unit : mm (approx.inch)

Category of basic dimension Category of basic dimension
Tolerance Tolerance
Above Equal or below Above Equal or below
3(0.12) +0.7 (+0.03) 500 (19.69) 630 (24.80) +5.5 (£2.17)
3(0.12) 6 (0.24) +0.9 (+0.04) 630 (24.80) 800 (31.50) +6.25 (+0.25)
6 (0.24) 10 (0.39) +1.1(*+0.04) 800 (31.50) 1000 (39.37) +7.0 (+0.28)
10 (0.39) 18 (0.71) +1.35 (+0.05) 1000 (39.37) 1250 (49.21) +8.25(+0.32)
18 (0.71) 30 (1.18) +1.65 (+0.06) 1250 (49.21) 1600 (62.99) +9.75 (+0.38)
30 (1.18) 50 (1.97) +1.95 (+£0.08) 1600 (62.99) 2000 (78.74) +11.5 (+£0.45)
50 (1.97) 80 (3.15) +2.3 (+0.09) 2000 (78.74) 2500 (98.43) +14.0 (+0.55)
80 (3.15) 120 (4.72) +2.7 (£0.11) 2500 (98.43) 3150 (124.02) +16.5 (+0.65)
120 (4.72) 180 (7.09) +3.15 (+0.12)
180 (7.09) 250 (9.84) +3.6 (+0.14)
250 (9.84) 315 (12.40) +4.05 (+0.16)
315 (12.40) 400 (15.75) +4.45 (+0.18)
400 (15.75) 500 (19.69) +4.85(+0.19)

Remarks: The numeric is based on criteria of tolerance class 1718 in JIS B 0401.

11-10
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12. EXPLOSION PROTECTED TYPE INSTRUMENT

12. EXPLOSION PROTECTED TYPE

INSTRUMENT

In this section, further requirements and differences for
explosion proof type instrument are described.

A WARNING

* Magnetic flowmeters with the model name
AXFA14C are products which have been
certified as explosion proof type instruments.
Strict limitations are applied to the structures,
installation locations, external wiring work,
maintenance and repairs, etc. of these instru-
ments. Sufficient care must be taken, as any
violation of the limitations may cause danger-
ous situations.

Be sure to read this chapter before handling
the instruments.

For explosion proof type instrument, the de-
scription in this chapter is prior to other descrip-
tion in this user's manual.

For TIIS flameproof type instruments, be sure
to read “INSTALLATION AND OPERATING
PRECAUTIONS FOR TIIS FLAMEPROOF
EQUIPMENT” at the end of this manual.

A WARNING

The terminal box cover and display cover is
locked by special screw. In case of opening the
cover, please use the hexagonal wrench at-
tached.

The covers of explosion proof type products are
locked. Use the attached hexagonal wrench to
open and close the cover. Before opening the
cover, be sure to check that the power of
flowmeter has been turned off. Once the cover is
closed, be sure to re-lock the product.

Be sure to lock the cover with the special screw
using the hexagonal wrench attached after
tightening the cover.

12.1 CENELEC ATEX
(KEMA)

A WARNING

Only trained persons use this instrument in
industrial locations.

(1) Technical Data
Applicable Standard:
EN 50014, EN 50018, EN 50281-1-1,
EN 60529, EN 61010-1
Certificate: KEMA 03ATEX2435
CENELEC ATEX (KEMA) Flameproof Type
Group: 11
Category: 2G
EEx dIIC T6
Maximum power supply voltage: 250 Vac/130 Vdc
Excitation Circuit: 140V max
Enclosure: P66, 1P67
Ambient Temp.: —40°C to +60°C (—40°F to +140°F)
CENELEC ATEX (KEMA) Type of Protection
“Dust”
Group: |1
Category: 1D
Maximum power supply voltage: 250 Vac/130 Vdc
Excitation Circuit: 140V max
Enclosure: P66, 1P67
Maximum surface temperature; T75°C (+167°F)
Ambient Temp.: -40°C to +60°C (—40°F to +140°F)

(2) Electrical Connection

The type of electrical connection is stamped near the
electrical connection port accordiing to the following
codes.

Screw Size Marking
ISOM20x1.5female | A M
ANSI 1/2NPT female | AA

F1201.EPS
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(3) Installation

A WARNING

* All wiring shall comply with local installation
requirements and local electrical code.

« In hazadous locations, the cable entry devices
shall be of a certified ATEX flameproof type,
suitable for the conditions of use and correctly
installed.

« Unused apertures shall be closed with suitable
flameproof certified blanking elements. (The
plug attached is flameproof certified.)

(4) Operation

A WARNING

« After de-energizing, delay 20 minutes before
opening.

» Take care not to generate mechanical spark
when access to the instrument and peripheral
devices in hazardous locations.

(5) Maintenance and Repair

A WARNING

The instrument modification or parts replacement
by other than authorized representative of
Yokogawa Electric Corporation is prohibited and
will void the certification.

(6) Data Plate

MAGNETIC OUTPUT mA (0-750 Q)
ADMAGMF FLOWMETER VDC 02A MAX.

NO.
COMB.NO.
VDC =12W
VAC~ 50/60Hz 30VA 12W

I2G No.: KEMA 03ATEX2435 N200
O ce@nlo EEx d IC T6 ©)
)

0344 ENCLOSURE: P66, IP67
2 Tamb: —40TO +60 °C
MAX.SURFACE TEMP: T75°C

FOR DUST-PROOF
/A\WARNING —= User's Manual

3
YOKOGAWA 4 Madein ___ TOKYO 180-8750 JAPAN

. J

MODEL: Specified model code

SUFFIX: Suffix codes of the model code
STYLE: Specified style code

SUPPLY: Power supply voltage of apparatus
OUTPUT: Output signal of apparatus

AMB. TEMP., Tamb: Ambient temperature
No.: Manufacturing serial number *1)

12. EXPLOSION PROTECTED TYPE INSTRUMENT

CE: CE marking
11 2G: Group Il Category 2 Gas atmosphere
11 1D: Group Il Category 1 Dust atmosphere
No.: KEMA 03ATEX2435:
EC Type Examination certificate number
EEx d IIC T6: Protection type and temp. class
ENCLOSURE: Enclosure protection code
A WARNING: Warning to apparatus
YOKOGAWA ¢ TOKYO 180-8750 JAPAN :
Name and address of manufacturer
*1) The third figure from the last shows the last one
figure of the year of production. For example, the
year of production of the product engraved as
follows is year 2005.
No. SS5EA05158 545
1
Produced in 2005

*2) The identification number of the notified body:
0344 KEMA Netherland

*3) The product-producing country

12.2 FM

(1) Technical Data
Applicable Standard:

FM3600, FM 3615, FM 3810, ANSI/NEMA 250
Explosion proof for Class |, Division 1, Groups A,
B, C& D.

Dust-ignition proof for Class II/111, Division 1,
GroupsE, F & G.

“SEAL ALL CONDUITS WITHIN 18 INCHES’
“WHEN INSTALLED IN DIV. 2, SEALS NOT
REQUIRED”

Maximum power supply voltage: 250 Vac/130 Vdc
Excitation Circuit: 140V max

Enclosure: NEMA 4X

Temperature Code: T6

Ambient Temp.: —40°C to +60°C (—40°F to +140°F)

(2) Installation

A WARNING

« All wiring shall comply with National Electrical
Code ANSI/NFPA 70 and Local Electrical
Code.

«In hazardous locations, wiring to be in conduit
as shown in Figure 12.2.1.

* When installed in Division 2, “SEALS NOT
REQUIRED”

IM 01E20C02-01E



(3) Operation

A WARNING

* “OPEN CIRCUIT BEFORE REMOVING COV-
ERS.”

* “SEAL ALL CONDUITS WITHIN 18 INCHES”
in hazardous locations.

* When installed in Division 2, “SEALS NOT
REQUIRED”

» Take care not to generate mechanical spark
when access to the instrument and peripheral
devices in hazardous locations.

(4) Maintenance and Repair

A WARNING

The instrument modification or parts replacement
by other than authorized representative of
Yokogawa Electric Corporation is prohibited and
will void the approval of Factory Mutual Re-
search Corporation.

HAZARDOUS LOCATIONS
Conduit Sealing Fitting

Magnetic Flowmeter

| 18" (457 mm) Max. ‘

I | F1202.EPS

Figure 12.2.1 Conduit Wiring

12.3 CSA

(1) Technical Data
Applicable Standard:
For CSA C22.2 Series;
C22.2 No 0, C22.2 No 0.4, C22.2 No 0.5,
C22.2 No 25, C22.2 No 30, C22.2 No 94,
C22.2 No 1010.1
For CSA E79 Series,
CAN/CSA-E79-0, CAN/CSA-E79-1,
Certificate: 1481213

12. EXPLOSION PROTECTED TYPE INSTRUMENT

For CSA C22.2 Series
Explosion proof for Class |, Division 1, Groups A,
B, C& D.
Dust-ignition proof for Class II/111, Division 1,
GroupsE, F & G.
“SEAL ALL CONDUITS WITHIN 50 cm OF THE
ENCLOSURE”
“WHEN INSTALLED IN DIV. 2, SEALS NOT
REQUIRED”

Maximum power supply voltage: 250 Vac/130 Vdc
Excitation Circuit: 140V max

Enclosure: Type 4X

Temperature Code: T6

Ambient Temp.: —40°C to +60°C (—40°F to +140°F)

For CSA E79 Series
Flameproof for Zone 1, Ex d IIC T6

Maximum power supply voltage: 250 Vac/130 Vdc
Excitation Circuit: 140V max

Enclosure: |P66, 1P67

Temperature Code: T6

Ambient Temp.: —40°C to +60°C (—40°F to +140°F)

(2) Installation

For CSA C22.2 Series

A WARNING

« All wiring shall comply with Canadian Electrical
Code Part | and Local Electrical Codes.
« In hazardous location, wiring shall be in conduit
as shown in Figure 12.3.1.
WARNING : SEAL ALL CONDUITS WITHIN
50cm OF THE ENCLOSURE'.
UN SCELLEMENT DOIT ETRE
INSTALLE A MOINS DE 50cm DU
BOITIER.
* When installed in Division 2, “SEALS NOT
REQUIRED”

For CSA E79 Series

A WARNING

* All wiring shall comply with local installation
requirements and local electrical code.

«In hazadous locations, the cable entry devices
shall be of a certified flameproof type, suitable
for the conditions of use and correctly installed.

« Unused apertures shall be closed with suitable
flameproof certified blanking elements. (The
plug attached is flameproof certified.)

IM 01E20C02-01E



(3) Operation
For CSA C22.2 Series

A WARNING

WARNING : OPEN CIRCUIT BEFORE REMOV-
ING COVER.
OUVRIR LE CIRCUIT AVANT
D'ENLEVER LE COUVERCLE.
» Take care not to generate mechanical spark
when access to the instrument and peripheral
devices in hazardous location.

For CSA E79 Series

A WARNING

WARNING : AFTER DE-ENERGIZING, DELAY
20 MINUTES BEFORE OPENING.
APRES POWER-OFF, ATTENDRE
20 MINUTES AVANT D'OUVRIR.
« Take care not to generate mechanical spark
when access to the instrument and peripheral
devices in hazardous locations.

(4) Maintenance and Repair

A WARNING

The instrument modification or parts replacement
by other than authorized representative of
YOKOGAWA Electric Corporation or
YOKOGAWA Corporation of AMERICA is
prohibited and will void Canadian Standards
Explosionproof Certification.

HAZARDOUS LOCATIONS
Conduit Sealing Fitting

Magnetic Flowmeter

| 50 cm Max. ‘

I | F1203.EPS

Figure 12.3.1 Conduit Wiring

12. EXPLOSION PROTECTED TYPE INSTRUMENT

12.4 IECEX

A WARNING

Only trained persons use this instrument in
industrial locations.

(1) Technical Data

Applicable Standard:
IEC60079-0: 2004, IEC60079-1: 2003,
IEC61241-0: 2004, IEC61241-1: 2004,
IEC60529: 1999 + Edition 2.1: 2001
Certificate: IECEx KEM 05.0018

IECEx Flameproof Type

ExdIICT6

Maximum power supply voltage: 250 Vac/130 Vdc
Excitation Circuit: 140V max

Enclosure: P66, P67

Ambient Temp.: —40°C to +60°C (—40°F to +140°F)

IECEx Type of Protection “Dust”

Ex tD A21 IP6x T95°C

Maximum power supply voltage: 250 Vac/130 Vdc
Excitation Circuit: 140V max

Enclosure: P66, P67

Maximum surface temperature: T95°C (+203°F)
Ambient Temp.: —40°C to +60°C (—40°F to +140°F)

(2) Installation

A WARNING

* All wiring shall comply with local installation
requirements and local electrical code.

« In hazadous locations, the cable entry devices
shall be of a certified IECEx flameproof type,
suitable for the conditions of use and correctly
installed.

« Unused apertures shall be closed with suitable
flameproof certified blanking elements. (The
plug attached is certified as the flameproof and
IP66 or IP67 as a part of this apparatus.)

«In case of ANSI 1/2 NPT plug, ANSI hexagonal
wrench should be applied to screw in.
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(3) Operation

A WARNING

* After de-energizing, delay 20 minutes before
opening.

» Take care not to generate mechanical spark
when access to the instrument and peripheral
devices in hazardous locations.

(4) Maintenance and Repair

A WARNING

The instrument modification or parts replacement
by other than authorized representative of
Yokogawa Electric Corporation is prohibited and
will void the certification.

12.5 TIIS
A CAUTION

The model AXFA14C magnetic flowmeter remote
converter with optional code JF3, which has
obtained certification according to technical
criteria for explosion-protected construction of
electric machinery and equipment (Standards
Notification No. 556 from the Japanese Ministry
of Labor) conforming to IEC standards, is
designed for hazardous areas where
inflammable gases or vapors may be present.
(This allows installation in Division 1 and 2
areas)

To preserve the safety of flameproof equipment
requires great care during mounting, wiring, and
piping. Safety requirements also place
restrictions on maintenance and repair activities.
Users absolutely must read “INSTALLATION
AND OPERATING PRECAUTIONS FOR TIIS
FLAMEPROOF EQUIPMENT” at the end of this
manual.

(1) Technical Data
« Certificate: TC16678
« Construction: Ex d IIC T6
: Explosion proof
« Ignition and Explosion Class of gas or vapour: [IC T6
* Ambient Temperature: —20 to 60°C (power supply code 1)
1 =20 to 50°C (power supply code 2)
* Maximum power supply voltage: 250V AC/130V DC
 Grounding: JIS Class C(grouding resistance 10(} or

12-5

12. EXPLOSION PROTECTED TYPE INSTRUMENT

less) or JIS Class A(grounding resistance 10}
or less)

A WARNING

In case that ambient temperature exceeds 50°C,
use heat-resistant cables with maximum allow-
able temperature of 70°C or above.

A WARNING

*|n case of TIIS Flameproof type, a remote
flowtube is available for combined use with the
AXFA14 only.

(2) Wiring Installation

For the external wiring of flameproof types, use a
flameproof packing adapter approved by Y okogawa
(refer to Figure 12.4.2) or cable wiring using a flame-
proof metal conduit (refer to Figure 12.4.4 and “IN-
STALLATION AND OPERATING PRECAUTIONS
FOR TIIS FLAMEPROOF EQUIPMENT” at the end
of this manual).

(2-1) Wiring Cable through Flameproof Pack-
ing Adapter

A WARNING

For the TIIS flameproof type with wiring using a
flameproof packing adapter, wire cables through
the packing adapters approved by Yokogawa
(optional code G14 or G13).

Unit : mm
(Approx. inch)

Adapter body(M. Screw)

18(0.71)

F L
*Packing

(Choose from the table below
depend on cable outside diameter)

Dimension Packing diameter ||dentification

mark

Weight
kg
(Ib)
16 8-10 | 0.26

16 10-12 | (057)
F0809.EPS

Cable outer diameter
T2 C D L F G

35 | 39 | 945 | #8.010610.0(0.31 t00.39) | $10.0(039)[ $20.0
(1.38)|(1.54)(3.72) [ $10.0 to $12.0 (0.39 to 0.47)| 612.0(0.47)| (0.79)

T1

G12|G12

Figure 12.4.1 Flameproof Packing Adapter
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» Apply a nonhardening sealant to the terminal box
connection port and to the threads on the flameproof
packing adapter for waterproofing.

* The same wiring as described below is required for
all of the terminal box connection ports except when
afour-wire cable is used for power input and signa
output with DC power supply.

Flameproof
packing adapter

Wiring metal
conduit
Apply a non-hardening
Tee ) sealant to the threads
i§§> for waterproofing.
T
Drain plug

F0810.EPS

Figure 12.4.2 Typical Wiring Using Flexible Metal Conduit

Follow the procedure for flameproof packing adapter
setting. (refer to Figure 12.4.3)

A CAUTION

Before fighting, confirm cable length from
terminal to flameproof packing adapter when
setting. Once it is tightened, loosening and re-
tightening may damage its sealing performance.

(a) Loosen the locking screw and remove the terminal
box cover.

(b) Measure the cable outer diameter in two directions
to within 0.1 mm.

(c) Calculate the average of the two diameters, and use
packing with an internal diameter nearest to this
value (see Table 12.4.1).

(d) Screw the flameproof packing adapter into the
terminal box until the O-ring touches the wiring
port (at least 6 full turns), and firmly tighten the
lock nut.

(e) Insert the cable through the union cover, the union
coupling, the clamp nut, the clamp ring, the gland,
the washer, the rubber packing, and the packing
box, in that order.

(f) Insert the end of the cable into the terminal box.

(g) Tighten the union cover to grip the cable. When
tightening the union cover, tighten approximately
one turn past the point where the cable will no
longer move up and down.

12. EXPLOSION PROTECTED TYPE INSTRUMENT

Proper tightening is important. If it is too tight, a
circuit break in the cable may occur; if not tight
enough, the flameproof effectiveness will be
compromised.

(h) Fasten the cable by tightening the clamp nut.

(i) Tighten the lock nut on the union cover.

(j) Connect the cable wires to each terminal.

Union coupling

Clamp nut
Clamp ring
Gland

Wrench
Locknut \

Washer
Rubber packing

__—Wrench

{7 /

Union cover
Lock nut

Adapter body

Apply a non-
hardnening sealant to
the threads for
waterproofing.

FO0811.EPS

Figure 12.4.3 Installing Flameproof Packing Adapter

(2-2) Cable Wiring Using Flameproof Metal
Conduit

* A seal fitting must be installed near the terminal box
connection port for a sealed construction.

* Apply a non-hardening sealant to the threads of the
terminal box connection port, flexible metal conduit
and sedl fitting for waterproofing.

» The same wiring as described below is required for
all of the terminal box connection ports except when
afour-wire cable is used for power input and signal
output with DC power supply.

Non-hazardous Flameproof flrxible
area metal conduit
- )

P

Gas sealing
device

Hazardous area|

Flameproof
heavy-gauge
steel conduit

Apply a non-hardening
sealant to the threads
of these fittings for
waterproofing

Seal fitting

(After wrining, impregnate the

fitting with a compound to seal tubing.
F0812.EPS

Drain plug

Figure 12.4.4 Typical Wiring Using Flameproof Metal
Conduit
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INSTALLATION AND OPERATING PRECAUTIONS FOR TIIS FLAMEPROOF EQUIPMENT

INSTALLATION AND OPERATING PRECAUTIONS FOR
TIIS FLAMEPROOF EQUIPMENT

Apparatus Certified Under Technical Criteria

(IEC-compatible Standards)

1. General

The following describes precautions on electrical apparatus
of flameproof construction (hereinafter referred to as
flameproof apparatus) in explosion-protected apparatus.

Following the Labour Safety and Health Laws of Japan,
flameproof apparatus is subjected to type tests to meet either
the technical criteria for explosionproof electrical machinery
and equipment (standards notification no. 556 from the
Japanese Ministry of Labour) (hereinafter referred to as
technical criteria), in conformity with the IEC Standards, or
the “Recommended Practice for Explosion-Protected
Electrical Installations in General Industries,” published in
1979. These certified apparatus can be used in hazardous
locations where explosive or inflammable gases or vapours
may be present.

Certified apparatus includes a certification label and an
equipment nameplate with the specifications necessary for
explosion requirements as well as precautions on explosion
protection. Please confirm these precautionary items and use
them to meet specification requirements.

For electrical wiring and maintenance servicing, please refer
to “Internal Wiring Rules’ in the Electrical Installation
Technical Standards as well as “USER’S GUIDELINES for
Electrical Installations for Explosive Gas Atmospheres in
Genera Industry,” published in 1994,

To meet flameproof requirements, equipment that can be
termed “flameproof” must:

(1) Be certified by a Japanese public authority in accordance
with the Labour Safety and Health Laws of Japan and
have a certification label in an appropriate location on its
case, and

(2) Be used in compliance with the specifications marked on
its certification label, equipment nameplate and precau-
tionary information furnished.

2. Electrical Apparatus of Flame-
proof Type of Explosion-Pro-
tected Construction

Electrical apparatus which is of flameproof construction is
subjected to a type test and certified by the Japanese Ministry
of Labour aiming at preventing explosion caused by electrical
apparatus in afactory or any location where inflammable
gases or vapours may be present. The flameproof construc-

tion is of completely enclosed type and its enclosure shall
endure explosive pressures in cases where explosive gases or
vapours entering the enclosure cause explosion. In addition,
the enclosure construction shall be such that flame caused by
explosion does not ignite gases or vapours outside the
enclosure.

In this manual, the word "flameproof" is applied to the
flameproof equipment combined with the types of protection

"e", "0", "i", and "d" as well as flameproof equipment.

3. Terminology

(1) Enclosure

An outer shell of an electrical apparatus, which encloses live
parts and thus is needed to configure explosion-protected
construction.

(2) Shroud

A component part which is so designed that the fastening of
joint surfaces cannot be loosened unless a special tool is
used.

(3) Enclosure internal volume
Thisisindicated by:— the total internal volume of the
flameproof enclosure minus the volume of the internal
components essential to equipment functions.

(4) Path length of joint surface

On ajoint surface, the length of the shortest path through
which flame flows from the inside to outside of the flame-
proof enclosure. This definition cannot be applied to threaded
joints.

(5) Gaps between joint surfaces

The physical distance between two mating surfaces, or
differences in diameters if the mating surfaces are cylindrical.

Note: The permissible sizes of gaps between joint surfaces, the path
length of ajoint surface and the number of joint threads are
determined by such factors as the enclosure's internal
volume, joint and mating surface construction, and the
explosion classification of the specified gases and vapours.
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INSTALLATION AND OPERATING PRECAUTIONS FOR TIIS FLAMEPROOF EQUIPMENT

4. Installation of Flameproof Ap-
paratus

(1) Installation Area

Flameproof apparatus may be installed, in accordance with
applicable gases, in a hazardous areain Zone 1 or 2, where
the specified gases are present. Those apparatus shall not be
installed in a hazardous area in Zone 0.

Note: Hazardous areas are classified in zones based upon the
frequency of the appearance and the duration of an explosive
gas atmosphere as follows:

Zone 0: An area in which an explosive gas atmosphere is
present continuously or is present for long periods.

Zone 1: An areain which an explosive gas atmosphere is
likely to occur in normal operation.

Zone 2: An areain which an explosive gas atmosphere is not
likely to occur in normal operation and if it does
occur it will exist for a short period only.

(2) Environmental Conditions

The standard environmental condition for the installation of

flameproof apparatus is limited to an ambient temperature

range from —20°C to +40°C (for products certified under

Technical Criteria). However, some field-mounted instru-

ments may be certified at an ambient temperature up to

+60°C as indicated on the instrument nameplates. If the
flameproof apparatus are exposed to direct sunshine or
radiant heat from plant facilities, appropriate thermal
protection measures shall be taken.

5. External Wiring for Flameproof
Apparatus

Flameproof apparatus require cable wiring or flameproof
metal conduits for their electrical connections. For cable
wiring, cable glands (cable entry devices for flameproof type)
to wiring connections shall be attached. For metal conduits,
attach sealing fittings as close to wiring connections as
possible and completely seal the apparatus. All non-live
metal parts such as the enclosure shall be securely grounded.
For details, see the “USER’S GUIDELINES for Electrical
Installations for Explosive Gas Atmospheres in General
Industry,” published in 1994.

(1) Cable Wiring

 For cable wiring, cable glands (cable entry devices for
flameproof type) specified or supplied with the apparatus
shall be directly attached to the wiring connections to
complete sealing of the apparatus.

» Screws that connect cable glands to the apparatus are
those for G-type parallel pipe threads (JIS B 0202) with
no sealing property. To protect the apparatus from
corrosive gases or moisture, apply nonhardening sealant
such as liquid gaskets to those threads for waterproofing.

« Specific cables shall be used as recommended by the
“USER’'S GUIDELINES for Electrical Installations for
Explosive Gas Atmospheres in General Industry,”
published in 1994.

* In necessary, appropriate protective pipes (conduit or
flexible pipes), ducts or trays shall be used for prevent-
ing the cable run (outside the cable glands) from
damage.

e To prevent explosive atmosphere from being propagated
form Zone 1 or 2 hazardous location to any different
location or non-hazardous location through the protective
pipe or duct, apply sealing of the protective pipes in the
vicinity of individual boundaries, or fill the ducts with
sand appropriately.

» When branch connections of cables, or cable connections
with insulated cables inside the conduit pipes are made,

a flameproof or increased-safety connection box shall be
used. In this case, flameproof or increased-safety cable
glands meeting the type of connection box must be used
for cable connections to the box.

(2) Flameproof Metal Conduit Wiring

 For the flameproof metal conduit wiring or insulated
wires shall be used as recommended by the USER’S
GUIDELINES for Electrica Installations for Explosive
Gas Atmospheres in General Industry, published in
1994.

« For conduit pipes, heavy-gauge steel conduits conform-
ing to J'S C 8305 Standard shall be used.

» Flameproof sealing fittings shall be used in the vicinity
of the wiring connections, and those fittings shall be
filled with sealing compounds to complete sealing of the
apparatus. In addition, to prevent explosive gases,
moisture, or flame caused by explosion form being
propagated through the conduit, always provide sealing
fittings to complete sealing of the conduit in the
following locations:

(@ In the boundaries between the hazardous and non-
hazardous locations.

(b) In the boundaries where there is a different classifi-
cation of hazardous location.

 For the connections of the apparatus with a conduit pipe
or its associated accessories, G-type parallel pipe threads
(JIS B 0202) shall be used to provide a minimum of
five-thread engagement to complete tightness. In
addition, since these parallel threads do not have sealing
property, nonhardening sealant such as liquid gaskets
shall thus be applied to those threads for ensuring
waterproofness.

 |f metal conduits need flexibility, use flameproof flexible
fittings.
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INSTALLATION AND OPERATING PRECAUTIONS FOR TIIS FLAMEPROOF EQUIPMENT

6. Maintenance of Flameproof
Apparatus

To maintain the flameproof apparatus, do the following. (For
details, see Chapter 10 “MAINTENANCE OF EXPLOSION-
PROTECTED ELECTRICAL INSTALLATION” in the
USER'S GUIDELINES for Electrical Installations for
Explosive Gas Atmospheres in Genera Industry.)

(1) Maintenance servicing with the power on.

Flameproof apparatus shall not be maintenance-serviced with
its power turned on. However, in cases where maintenance
servicing is to be conducted with the power turned on, with
the equipment cover removed, always use a gas detector to
check that there is no explosive gas in that location. If it
cannot be checked whether an explosive gas is present or not,
maintenance servicing shall be limited to the following two
items:

(8 Visua inspection
Visually inspect the flameproof apparatus, metal
conduits, and cables for damage or corrosion, and other
mechanical and structural defects.

(b) Zero and span adjustments
These adjustments should be made only to the extent
that they can be conducted from the outside without
opening the equipment cover. In doing this, great care
must be taken not to cause mechanical sparks with tools.

(2) Repair
If the flameproof apparatus requires repair, turn off the power

and transport it to a safety (non-hazardous) location. Observe
the following points before attempting to repair the apparatus.

(& Make only such electrical and mechanical repairs as will
restore the apparatus to its original condition. For the
flameproof apparatus, the gaps and path lengths of joints
and mating surfaces, and mechanical strength of
enclosures are critical factors in explosion protection.
Exercise great care not to damage the joints or shock the
enclosure.

(b) If any damage occurs in threads, joints or mating
surfaces, inspection windows, connections between the
transmitter and terminal box, shrouds or clamps, or
external wiring connections which are essentia in
flameproofness, contact Y okogawa Electric Corporation.

A CAUTION

Do not attempt to re-process threaded connections or
refinish joints or mating surfaces.

(c) Unless otherwise specified, the electrical circuitry and
internal mechanisms may be repaired by component
replacement, as this will not directly affect the require-
ments for flameproof apparatus (however, bear in mind

that the apparatus must always be restored to its original
condition). If you attempt to repair the flameproof
apparatus, company-specified components shall be used.

(d) Before starting to service the apparatus, be sure to check
all parts necessary for retaining the requirements for
flameproof apparatus. For this, check that all screws,
bolts, nuts, and threaded connections have properly been
tightened.

(3) Prohibition of specification changes and
modifications

Do not attempt to change specifications or make modifica-

tions involving addition of or changes in external wiring

connections.

7. Selection of Cable Entry De-
vices for Flameproof Type

A CAUTION

The cable glands (cable entry devices for flameproof
type) conforming to IEC Standards are certified in
combination with the flameproof apparatus. So,
Yokogawa-specified cable entry devices for flameproof
type shall be used to meet this demand.

References:

(1) Type Certificate Guide for Explosion-Protected Con-
struction Electrical Machinery and Equipment (relating
to Technical Standards Conforming to International
Standards), issued by the Technical Institution of
Industrial Safety, Japan

(2) USER’'S GUIDELINES for Electrical Installations for
Explosive Gas Atmospheres in General Industry (1994),
issued by the Japanese Ministry of Labour, the Research
Ingtitute of Industrial Safet
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