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This Manual is designed 1o assist in [nstalling, operatutg, and maintzining the
LFAR4/LEA04 electromagnetic flowmeler, For safely reasons, and to obtain the opli-
mum performance from the flowmster, read this Manoal thoroughly before working
with 1he product. Keep the Manual within easy reach for reference whenever necded.

The flowmeter to which this Manual refers is NOT designed for applications in which
the fanctioning of this product is critical to humar safety, such as:
¢ Main control systems of nuclear power plants; safety systems in nuclear facilitics
or other crilical control lines directly affecting human safety.
*  Conlrol systems of medical equipment, including life support machines.

NOTES

L. The reproduction of the contents of this Manual in any form, whether wholly or in part, is
not permiticd without cxplicil prior consent and approval.

2. The information contained in this Marual is subject to change or review without prior
notice.

3. Be surc to follow all safety, operating and handling precautions described in this Manual
and the regulations in force in the country in which this product is to be vsed.

HART is a registered trademark of the HART Communication Foundation.
Teflon is a regisiered trademark of the DuPont Company.

Forth Edition
October. 200

© Copyright 1999, 2000 by Toshiba Corporation. Alj rights reserved.
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SAFETY PRECAUTIONS

Safety signs and labels affixed to the product andor described in this manual give important
information for using the product safely. They help prevent datnage to property and obviale
hazards for persons using the product,

Make yourself familiar with signal words and symbols used for safety signs and labels, Then
read the safety precaotions that follow to prevent an accident involving personal injury,

death or damage to properiy.

Explanation of signal words
The signal word or words are used Io designete a degree or level of hazard seriousness.
The signal words used for the product described in this mannal are WARNING and
CAUTION.

Indicates a polentially hazardous situation

ZE WARNING which, if not avoided, could result in death or

serious injury.

Indicites a potentially hazardous sitvation

& C AUTION which, if not avoided, may resolt in miner o

moderate injuries or in property damage.

Safety symbals
The following symbols are used in safety signs and labeis affixed 1o a product and/or in the

manual for giving safcty instructions,

Indicates an uction that is prohibited. Simply DON'T do this action,
‘The prohibited action is indicated by a picture or text inside or nexi tv
the circle

Indicates an action that is mandatory. DO this action.
The mandatory action is indicated by a picture or text inside or next to
the cirele.

[ndicates a potential hazard. The potentially hazardoos situation is
indicaled by u picture or text inside or next to the triangle.

L N%
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SAFETY PRECAUTIONS
Safety Precautions for Installation and Wiring

/N\ WARNING

B Do not disconnect while circnit is live unless location is known to be nonhaz-
ardous,

Live part ol eleciric circuit or a high temperature department can cause
explasion.

o
G@
Z
=

B Do not modify or disassemble the cnclosuré.

Strength degradation and defects of cnclosure can cause explosion.

o
0@
=
—

B Do not use parts of other products.

Protective performance degradatien for hazardous location can cause
explasion.

[
o
=
—

B Do not live circuits Whilz assembly of all componenis js not gver,

Protective performance degradution for hazardous location can cause
explosion.

L]
O@
=Z
-

8 Install per the National Electrical Code for the L'S (NEC, ANSENFPA T0)
and the Canadian Electrical code for Canada (CEC, CAN/CSA-C22.1),

Unsuitable concduit connections for hazardous locztion can cause ex-
plosion.

2
o

/N CAUTION

®  Turn off mains power hefore working | ®  Use an appropriate device to carry

on pipes, and install the LF494; LF404,
Working on pipes while If this pr_n@uct [alls to the ‘
o C o ground, injury, or malfunction
power is applicd can cavse
. of or damage 10 the preduct,
DO electric shock. can be caused
B Install a switch and fuse to isolate the | @ Do not modify or disussemble the
LF4%4/LF404 from mains power, LF494/LF404 unnecessarily,
. Modifying er disassembling
Power supply from mains . .
. . this product can cause electric
power can cause electric -
shock, malfunction of or

DO shock or circuit breakdown. | poN'T

damage to this product.
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SAFETY PRECAUTIONS (continued)
Safety Precautions for Maintenance and Inspection

/AN CAUTION

B Turn off mains power before B Ground the LF494/LF404 indepen-
conducting wiring work. dently from power equipment,
o _ ] Operating this product without
‘T":iﬂg while power is ap- grounding can cause electric
jed can cause electric shock. ; i
DO p DO shock or malfunction.
8 Do not conduct wiring work with bare | @ Use compression terminal lngs with
hands. insulation sleeve for the terminal

black and GND terminal.
Loose connections can cause
electric shock, fire from
£XCessive current o System
malfuncrion.

Remaining electric charge
even If power 1s {urned of f
can stili canse glectric shock.

.
D@
Z
=

8 Do not work pn piping and wiring with

T'he label shown left is placed
wet hands.

DO
near the terminal board for
Wet hands may result in power inpa,
electric shock. {A black border and symbol on
yellow triangle}
Be alert 1o clecttic shock.

]
O@
Z
4

B 1} not touch the flowmeter main B Do not conduct wiring work when
body when high temperature fluid is power is applicd.
being measured.
The fluid raises (he main
hody temperature and can
cause burns when wuched.

Wiring while pewer is applied
can cause electric shock.

o)
G@
=
-

DON'T
B Do not conduoct wiring work with wet The label shown left is placed
hands. near the lenminal board for
A power input.
(A black horder aud symbaol on
yellow trinngle}

Wet hands may result in
clectric shock.

DON’T _ Be alert to eleciric shock.
B Do net use a fuse other than the one Use a ratzd fuse as follows:
spucified. Fuse rating:

Using a fuse other than the * 14250V for 100 10 240Vac or 110Vde
one specified can cause *ZAS250V for 24 Vde
system failure, damage or Dimensions:
maltenciion. Diameter 5.2 inm = 2 mm

DON'T Melting time characteristic:

Normal biow

Disclaimer
Toshiba dees nol accept liability for any damage or loss, material or personal, caused as 2
direct or indirect result of the operation of this praduct in conncetion with, or due Lo, the
occurrenee of any cvent of force majeure (including fire or earthquake)} or the misuse of
this product, whether intentional or accidental.
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Handling Precautions
B To obiain the eptimum performance from the LF494/LF404 flowmeter for years of

continuons operation, cbserve the following precautions,

(1) Do not store or install the flowmeter in:

* places where there is direct sunlight, If this is unaveidable, use an appropriate
sunshade,

* places where excessive vibration or mechanical shock vecurs,

* places where high 1emperature or high humidity conditions obtain.

* places where corrgsive atmospheres obtain.

* placcs submerged under water.

Ter put the flowmeter temporarily on the floor, place it carefully with something 1o
supporl it so that the flowmeter will not topple over.

(2) Exccule wiring securely and correctly,
Ground the flowmeter with 100 ohm or less ground resistance, Avoid 2 comman
ground used with other equipment where earth current may flow. An independent

ground is preferable

(3) Secal the cable thoroughly at the cable gland so that the cable is kept aictight. The
apparatus shonid nat be provided with the cable gland. Piease preparc yourself for

the cable glands which could be used in Division 2 hazardous locations.

(4) Make sure the fluid 10 be measured will not freesc in the detector pipe. This can
cause dumage to the delector pipe.

{53 Seleet appropriatc wetted materials suited for the process fluid to be measured.
Otherwise, fluid leakage due 1o corrosion can be causcd.

(6} The converter housing covers arc lightened securcly at the time of shipment. Do
not remove these covers or glands unless it is necessary to wire new cables or re-
place old ones. Otherwise, gradual deterioration of circuit isolation or damage to
this product can be caused. Tighten the covers securely again if they have heea re-

moved,
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Handling Precantions (continned)

I N . .
“{7) Observe the [ollowing precautions when you open the converter housing cover:

* Do not open the cover in the open air unprotected against rain or wind, ‘This
can cause electric shock ar cause damage to the flowmeter electronics.

* Do not open the cover under high ambient temperature or high humidity
conditions or in corrosive atmospheres. This can cause deterioration of
system accuracy or cuuse damage to the flewmeter glectronics.

(&) This product may causc interference (o radio and televiston sets if they are
used near the installation site. Use metal conduits ete. for cablcs o prevent

this mterference,

{?) Radio transmitters such as transceivers or cellular phones may cause interference
1o the flowmeter if they are used near the installation site. Observe the following
precautions when using them;

* Do not use a radio transmitter while the cover of flowmeter converter is open.

* Do not use a iransceiver whose output power is more than 5 W,
* Move the untenna of a radio iransmitier 3t least 50 cm away [rum the [lowmeter

and signal cables when using it
* Do not usc a radio transmitter near the tlowmeter while it is operating ontine.

The transmitter’s output impulse noise may interfere with the flowaneter.
= Do not install a radio transmitter anlenna near the flowmeter converler and

signal cables,

(10} For rcasons of flowmter failure, inappropriate parameters, unsuitable cable con-
nections or poor installation conditions, the flowmetcr may not operate properly.
To prevent any of these problems causing a system failure, it is recommended that
you have preventive measures designed and installed on the flowmeter signal re-

ceiving side.
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1. Product Inspection and Storage
Upon arrival of the product package, oper the package and check the items contained inside.
If you do not intend o install the product soon after opening the package, store the product

and other related items in a place such as described in 1.2 below,

1.1 Product Inspection
The LF494/1LF404 clectromagnetic [owmeler is shipped in o cardboard container filled with

shock-absorbing materials. Open the package carcfully and check as follows:

B Make sure the following items are included in the package.

(1) Model LF494/1.¥ 404 Electromagnetic Flowmeter....., 1
(2) Instruction Manual .......cveevcsscesseirann... TR

B I[nspect the flowmeter for indications of damage that may have accurred during shipment.
B Make sure the type and specifications of the flowmeter are in accordance wilh (he

ordered specifications.

If you cannot [ind the items listed above or any problem cxists, contact your nearest

Toshiba representative,

1.2 Storage
To store the 1.F494/LF404 flowmeter alter opening the package, select a

storing place as follows and keep it under the conditions described below:

(1) Avoid places where there is direct sunlight, rain or wind.

(2) Store the product in a weli-vertilated place. Avoid places of extremely high
humidity or extremely high or low ternperature. The following environment is
recoinmended:

= Humidity range: 10 to 90% RH (no condensation)
* Storage temperature: —15 to +65° C
{3) Avoid places where vibrations or mechanical shock ocour.

{#) Do not leave the converter housing cover apen . Open the cover only when
you actually start wiring cables. Leaving the cover open can cause gradual
deterioration of circoil isolation.

(5) To put the flowmeter temporarily on the floor, place it carefully with something
to support il 5o that the flowmeter will not topple over
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2. Overview
The LF494,1 F404 clectromagnetic flowmeter can be use in the following hazardous {clas-
sified} locations,
(13 FM Appreval
Class [, Division 2, Groups A, B, C and D,
Class [T, Division 2, Groups F and G
Class IIf
(2) CSA Certification
Class |, Division 2, Groups A, B, Cand D,
Cluss 1, Division 2, Groups E, F und G
Class [

The device measures the volumetric flow rates of electrically conductive materizls on
the basis of Faraday's Law of clectromagnetic induction.

The device consists of two units: the detector, through which the Muid to be measured
flows, and the converter, which receives the electrometive force signals from the
detector, then converts the signals into the 4-20 maA de signal.

Model LF4%94/LF4{M 15 a sanilary electromagnetic flowmeter designed for applications
handling food and beverages. Sanitary flowmeters must be structured in such a way that
operation and handling is simple, easy and thorough for the purposc of sanitary contrgl
such as cleaning, sleriiizing and drving, The flow-meter has na obstacles in the flow
stream and it s designed lo provide indispensable conditions for sanitary control and is
fit for flowrale measurcinent for food and beverages.

Features
Model 1.F494/LF404 sanitary flowmeter has the following features:

(1) Fluid Mow is not abstructed and pressure loss is negligible.
(2) Toshiba's original noisc-suppression circuit with signal processing capabilities ensures
a stable qutpul.

(3) Has no moving parts and flow indication is quick with high accuracy cven under low
flowrate measurement conditions.

(4) Equipped with a ferrule, conpatible with 1SO clamp connection, at both ends of (he
detector. They can be mounted or dismounted casily and securely.

{5) No obstacles in the flow siream and nowhere remains the fluid along the detector pipe.
Thus deterioration or corrasion of fluid does not occor,

(6} High accuracy, +0.5% of rate is possible for 0.3-10 m/s velocity range.
0.1 1o 0.3 m/s range is available optionaliy,

(7) The flowmeter has various flow measurement output and control functions as standard
specitications and the optiona! LCD display for convenient parameter settings.

* These functions can be selected with control keys on the panel,
(8} Intelligent Functions

* The widely used HART protocol communications system is used as a standard
feature, 1IART (Highway Addressable Remote Transducer) is a communications
protccol for industrial sensors recommended by HCF (HART Communication
Foundmion).

(%) An easy-1o-read LCD display (2-line x 16-character display) {optional)
* The backlit LCD display can be read even under poor lighting conditions,

—_ ]U —-
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3. Names of Parts

The outhine drawing of the LE4Y4/LF404 flowmeter is shown in Figure 3.1 and (he in-
lcrnal views of the LF404 converter are shown in Figures 3.2 and 3.3,

IMI"ORTANT
The apparatus should not be provided with the cahle glands,
Pleasc prepare yourself for the cable glands which could be used in Division2 hazardous locations.

B Outline l}rawing Converter

| fosing cover
far terminat board

Part tor power cuble
{1/2-14NFT)

Flow directings
AT

Housing cover far
internal elecinonics

Fermalé
LF494/LF404 without LCDdisplay(standard)

N Converier
Huoustng cover

for leoomimal board

nrt for power cable

1L Ddispl
(1/2-14NPT) R

]
= fomr—""]
| el Purt for /0 cable
(1i2-14NFT)
Crounding twrminal T ,
i Huouwsing cover fur
LCD display
Mameplate: @

L/ Dhtector

Pk

LF394/1 F44 with LCD display (optional)
Figure 3.1 Outline drawing of LF494/LF404 Fiowmeter
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B Terminal Board of [LI4904 Converter

Intemal grounding  terminal

Fower supply enmdnuls

IExternal grounding,
terminal

_ |

Current autput termizl

Commaon for I, DOT and DOZ

Figure 3.2 Terminal Board of LF404 Converter
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B Control switch or keys of LFA4 Converter

LED indicator for

Zero Adjusiment
Start swilch lor Zero Adjustment
{ on-stream al zero flow rate )

LF44 without LCT) Display
LCD display

Control keys

LF404 with L.CD Display

Figure 3.3 Control switch or keys of LF404 Converter




4, Installation

Safety Precautions for Installation

/A WARNING

® Do not live circuits under environment of explosive atmospheres.

® Live part of electric circuit or & high temperature department can
cause explosion.

DON'T
W Do not use parts of other products.

Protective performance degradation for hazardous loecution can
cause explosion,
DCN'T

B Do not live circuits While assembly of all components is not over.

Protective performance degrodation for hazardous location can
canse explosion.
DON'T
B Install per the National Electrical Code for the US (NEC, ANSI/NFPA 700
and the Canadian Electrical code for Canada (CEC, CAN/CSA-C22.1),

Unsuitable conduit connections for hazardous location can cavse
explosion.

(ML

/N CAUTION

W Install a switch and fuse to isolate B Use an appropriate device to carry and
the LF494/1L.F404 from main power. install the LF494/LF404.

Power supply from main If kis product falls to the
o power can cause electric ground, injury, or
shuck or cireuit malfunction of or damage 1o
DO breakdown. DD the product, can he caused.

B Do nit modify or disassemble the B Ground the LF494/LF404

LF424/LF404 unnecessarily, independently from power equipment.
Modifying or

disassembhling this ct . . .
isassembiing " produ Operating this product withoul
can cause electric shock, . .
grounding can cause electric

malfunction or damage to

DON'T  gis product DO shock or malfunction.
B Do not work on piping and wiring The label shown jcft is placed
with wet hands. neat the terminal board for
Wet hands may resalt i power input,
lc d ! h kjf e & {A black border and symbol on
electric shoc vellow triangle)
DON'T Re alert to electric shock.
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4.1 Location

To select the instaliation site, follow the precantions described below:

B Avoid places where {luid runs in z pulsating form.

B Avoid places within the immediate proximity of cquipment producing electrical
interference (such as motors, transtormers, radio transmitters, clectrolytic cells, or
other cquipment causing electromagnetic or ¢lectrostatic interference).

B Avewd places where cxressive pipe vibration occurs,

B Avoid places where there is dicect sunlight. If this is unavoidable, use an appropriate
shade

B Avoid places where corrasive atmosphercs or high humidity conditions obiain,

B Avoid places of loo great an clevation or constricted areas where clearance
tor installation or maintenance work is not provided.

B Design piping so that the delector pipe is always filled with fluid, whether the fluid is
flowing or ol

B The LF494 detector has no adjustable piping mechanism. Instatl an adjustable shart
pipe where needed.

B Chemical injections should be conducted on the downstream side of the flowmeter.
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4.2 Mounting Procedure

A\ CAUTION
B Use an appropriate device to carry B Turn off mains power before
and install the LF494/LF404. working an pipes.
If his product falls to the Working on pipes while
o ground, injury, of power is applicd can
malfunction of or dumage canse electric shock.
DO to the product, can be DON'T
caused.

4.2.1 Pipe checks

Before installing pipes, check for any leaning as illustrated in Figure 4.1. An attempt to
unreasonzhly connecting pipes that arc inclined may lead 1o a detector breakdown or
fluid lcakage. Connecting pipes in an eccentric state may also cavse local wears and tears
of linings, as well as measurement errors.

Befere installing pipes, make sure 10 flash the interior of the pipes 1o remove deposited

matters.

|
|
I

| . Inclination

Figure 4.1 Pipe leaning
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4.2.2 Installation Procedure

The LF494/LF404 adopts the IS0 2832 clamp connection method.
To mount the 1.F4494/L.F404, see Figure 4.2 and follow 1he procedure below:

1. Weld 4 Ierrule of the detector to the process pipe on both upstream and dewnstream
sides.

2. Install the LIF4947L1°404 between the two ferrules which were welded 1o the process
pipes above,

3. Install a gasket between the grooves of the forrule on the detector side and that of the
ferrule on the process pipe for both upstream and downstream sides. Then place a
clamp ever the joined (errales as shown in Figure 4.2 and tighten with the screw for
both upstream and dewnsircam process pipes.

IMPORTANT

When high-temperature fluid is being measured, radiant heat from the deteetor pipe surface and
adjoining pipes may causc the ambient temperature of the converter Lo go above 60 °C. If the
ambical temperature goes above 60° C, (ry to lower the fempcrature by measures such as wrap-
ping heat-insulating materials over the detector pipe and adjoining pipes.

Converter

Clanmnp {optional)
/ IFerrule (optional}

' Welding

Flow directinn

Process piping

S EE— Ciasket (accessory)
Figure 4.2 LF494/LF404 Mowmeter piping connectivns
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4.3 Piping Connections

(1) Required Pipe Length

If vartous juints are used upstream of the detector owtlet, the straight pipe length as

shown in Table 4.1 is required.

Table 4.1 Required straight pipe length on the upstream side

L =5D

L =100}

{1) %0™ bent Detector

¥

—— L]

Y ﬂj
it i

(2) Tee

f—L ]

(3} Diffuser
i
. L)

(d) Fully opened sluice valve

b

El
e

ot

Degtector

Dictector

Delector

(5) Other valves (not Fully apened)

a— Detector

L: Required straight pipe length—straight pipe length plus half leogth of the detector.

I): Nominal bore size (diameier)

NOTES

1.

The length of 4 reducer, if conngcted, can be counted as a part of the straight pipe

length.

No straight pipe lenglh is needed on the downslicam side. If a butterfly valve is
installed downstream of the detector, do not iet the valve plate protrude into the

pipe of the detector
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(2) Pipe Orientation
The detector may be installed in horizontal, vertical or sloping pipe runs as shown in

Figure 4.3. However, excepl for horizomal installation, uid should flow from lower to
upper directions. See Figure 4.3,

.(. Flinw direction

[:]{bl

(a) Horizonial pipe instaflation
{t) Vertical pipe installation
Deteetor {c) Sloping pipe installation

M
1

Ground surface

Figure 4.3 Detector Piping Oricntation

The electrodes should be positioned herizontally against the ground surface in any piping
installation. Sec Figure 4.4,

Electrodes

Cross-section & - A

__ Grround surface
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(3} Flow Direction
Install the detector in accordance with the flow direction arrow on the detector. See Figure 4.5.
If the actual flow runs opposite to the specificd Now direction, the following display and
ontpur appears. . (For bidirectional multi-range measurement, see 10.3, *Mulii-range
Functions.”).

* LCD display (optional): Instantancous (ow raie—indicates negative values,
Totalized flow-—no counts added,

* Output: Current ontpui— 4.0 mA oulput; Pulse oulput—No puolses

For bidirectional range measurement, the flow in opposile direction results in a positive

ourput value. See 10,3, “Multi-range Functions,”

tlow dircetion arrow

Figure 4.5 Flaw direction arrow on the detector

(4) Preventing an Empty Pipe Condition
Dusign an upright pipe run (Figure 4.6} or sufficient head pressure (Fig, 4.7) at the
downstream detecter outlet if there is a possibility of the detector pipe becoming empicd.

Upright pipe run

Delector

——

Figure 4.6 Detector with an upright pipe run at dowostream outlet

Detector —— e

VA s

Figure 4.7 Detector with sufficient head pressure at downstream outlet
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(3) Supporting Pipe

Fix the relevant pipes installed on both sides of the detector by attach fittings, etc. Lo support
the pipe. BBy supperling the pipes, not ooly the pipe vibration is reduced but also the damage
to the pipes by the electromagnetic fowmeter's weight and the fluid mass. And it protect
from fluid leakage at flange lace (see igures 4.% and 4.9).

Pipe support fitings Fipe suppart fittings

e

v Ll HITTY
SISV A

Figure 48 Example of Pipe Fixing Procedure

2 L L o A A o A

Figure 4.9 Model Diagram of Lnsupported Pipes
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{6)srounding
The grounding terminal of the [LF494/1.F404 (lowmeter should be grounded with 100 ohm
or less ground resistance, Use a heavy copper bruid or wire (cross-sectional area 5.5 mm®
minimuin) o ground the ferminal and make it as short as possible. The terminal is M4 size
and an Md-size crimped ring tug should be used 1o connect the wire 1o the terminal. Avoid a
commaen ground where carth carrent may flow. An independent gronnd is preferable. Ses
Figure 4.11,

To provent a two-point grounding, ground the shielded cable on the receiving instrument

side,

Cirounding terminal

Grounding wire

Figure 4.10 Grounding Procedure
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5. Wiring

/AN WARNING

B DO N(JT-' DISCONNECT WHILE CIRCUIT I5 LIVE UNLESS
LOCATION 1S KNOWN TO BE NONHAZARDOUS.

Live part of clectrie circuit ar a high temperature department can

cause explosion.
DON'T

B Do not live circuits While assembly of all components is ot over.

® Protective performance degradation for hazardous location can

cause explosion,
DON*T

B Install per the National Electrical Code for the US (NEC, ANSI/NFPA 70)
and the Canadian Electrical code for Canada {CEC, CAN/CSA-C22.1).

0 Unsuitable conduit connections for hazardous localion can canse
explosion.
DO P

/N CAUTION

B Do not wark on piping and wiring ¥ Ground the LFA94/LF404 propery.
with wet hands.

Wet hands can causeg system Operating this product without
failure, a grounding can cause system

DON'T Do tnallunction.
B Do nut modify or disassemble the B Prepare yourself for the cable glands
LF494/LF404 unnecessarily. which could be used in Division 2

hazardouws Incations.

Medifying or disassembling The appatatus shoutd qot be
this product can cause clec- provided with the cable glunds.
tric shock, malfunction of ar

DON'T dumnage 1o this producl, DO
B Use the proper cables for wiring of

power and [} . ‘The labei shown lelt is placed
Using a cable other than the A near ile terminal board for

one specificd may cause sys- power input.
tein failure or damage and Be alert 1o electric shack.
may break waterproof. ]
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Flowmeter accuracy may be affected by the way wiring is executed. Proceed with wiring
taking the following precaulions:

(1} Sclect the cable runs away Irom electrical equipment {motors, transformers, or
radio tranymitters) which causes elegtromagnetic or electrostatic interference.

(2} Deterioration of flewmeter circuit insulation accurs if the converter inlerior or
cable ends get wet or humidified. This in turn causes malfunction of flowmeter
or noise problems. Avoid a rainy day if the flowmeter is o be installed outdoors.
Even indoors, prevent water from splashing over the flowmeter. Try fo finish the
wiring a5 quickly as possible

(3) The converter has a surge-absorbing barrier installed inside. Therefore, do not
conduct 2 withstand voltage test for the converter. To check the insulation of the
converter, use a vollage of 250 V de or less.
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5.1 Cables
Use the kind of calles shown in Table 5.1 to wire the converter.
Table 5.1 Cables

Name Cable type Nominal Owverall diameter
cross-sectipnal
area .

Power cable Threc-wire sheathed 2 mm? 11 1o 13 mm

cahle (Note)

I/O cable The number of wires for the output cable depends on the
syslem specifications. Use a shiclded cable with nominal
cross-sectional area of 1.23 mm® and overall diameter of
11 ta 13 mm.

Note: Use a four-wire cahle if the arresters are ta be used. Sce Figure 5.1 below.

5.2 External Device Connections and Grounding
The terminal board conncelions of the 1. F494/LF404 flowmeter are shown in Figere 5.1
Procecd with wiring as described in Section 3.4, “Wirng Procedure.”
It power supply is specified as DC, use L1 as positive {+) and L2 as negative (—) terminals.
Instnument Panel:
ardercd separately

N Cum:nr output {420 mA dc)
5 Digital Output |

H— - Digita Owuput 2
=2 Digital Input (20 10 30 V dc)

r'
i ———] — ! 1 Grounded with 10082 or less
mmrTmemeneenrs ] /’"“"'H\. T T pround resistance.
/_/ ) . } | J_L 7y ﬂ.-:c i
Wwie ! — . - /‘_}! ; oo 7 Power Supply
5.5mnr 14D cable - 1 *2
ar more Poraer cable

Power Switch

*1 To usc the arresters, ground the GINTD terminal using the wire shown in broken line.

*2 Locale an exlernal double-pole power switch on the power line near the {lowmeter and within BaRY
operation, Mark one the switch as the disconnecting device for the flowmeter,

Use an appropriate swilch of the rating shown below:
Recommended swilch rating:  Rating 250V ac, 6A or more
Inrush current 15 A ormore

Figure 5.1 Terminal Block Connections
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IMPORTANT

(1} The grounding terminal of the LF494/LF404 flowmeter should be grounded with
100 ohm or less ground resistance, Use a heavy copper braid or wire
(cross-sectional arca 5.5 mm® minimum) to ground the terminal and make it as
short as possible. The lerminal is M4 size and an M4-size crimped ring lug should
be used 10 connect the wire [0 the terminal, Avoid a commaon ground where carth
currcnt rnay flow. An independent ground is preferable, Sce Figure 3.2, fora

conductive pipeline grounding and non-conductive pipeline grounding procedures.

(2) To prevent a two-poinl grounding, ground the shiclded cable on the receiving
instrument side.

B If connection pipe is conductive: B If connection pipe is non-conductive:
Connect between the grounding terminal Use a heawvy copper braid or wire
and hoth ends of the mating flanges with {cross-section 5,5 mm? minimum} Lo
a heavy copper braid or wire ground he terminal with 100 ghm or
(cross-section 5.5 mm’ minimom). less ground resistance,

Grounding terminal

Grounding wire

Fipure 5.2 Grounding Procedure
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5.3 Digital I/(d Connections
Digital 'O lerminals consist of contact output lerminals (standard DO1 and optional

BO2), vollage signal input terminal (DI, opticnal), and signal commeon rerminal {COM).

Fach ierminal (DO, DO2 and DI} is isolaled from internal circuits. Terminal {COM) is

the signal common for the other three terminals {DC1, D02 and DI).

Functions can be assigned for each terminal with the LCD control keys {option). See
Chapter 11), “Digital 'O Functions.”

To connuet an electromagnetic relay or counter Lo the contact output terminal (DO1 or 1302,

put & surge-absorbing diode into the input citeuil of the relay or counter. See Figure 5.3 for

an example of clectromagnetic counter connection.

Solidstate relay

(Note 2) \
.

Phato-coupler

{Nate 1} \

y Resistor
! {Nate 2)
‘..-r""
|
................... COom ol Doz
Power supply
2d ¥ de
‘--______k_‘_‘ A

flowmeler

Surge-absorbing dinde
(MNote 1)

Electramagnetic
counter

Note I: Use a surge-absorbing diode of the rating: current rating 1A and voliage rating

200 % minimum.

Note 2: The Solidstate relay, photo-coupler and resistor are not provided for the standard

model {the one with no digital [/ specitications). | eave the terminals for DO2 and

D open.

Figure 5.3  Electromagnetic Counter Connection Example
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5.4 Wiring Procedure
Cable termination and cable connections are described below,

5.4.1 Cable Termination

A\ CAUTION
8 Bo not conduct wiring work when 8 Do not work on piping and wiring
power is applied. with wet hands.
Wiring while power is ap- Wet hands may result in
® plied can cause clectric ® electric shock.
shock.
DON'T DON'T
IMPORTANT

The apparatus should net be provided with the cable glands,
Please prepare yourself for the cable glands which could be used in Division2 hazardouns

locations.

Use cables as specified in Table 5.1. First, Remove the cable sheath abowt 70 mm from the
end 10 expose the coated wires and then strip the wires about 14} nm. Then atiach an
M4-size compression terminal lug to the end of each wire using a compression 1ool. The
compression terminal should be of the kind with insulated sleeve to prevenl shorts hetween
adjacent terminaly, The overall length of the wire with the terminal attached should be about

O mim. Sec Figure 5.4 helow,

M4-gize compression terminal lug

' about H0mMmM

Figure 5.4 Termination of cables
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5.4.2 Cable Cannections

Connger the terminated cable wires to the terminal board as described below.,

IMPORTANT
Connect the wires securely to the terminal board. A loose connection may result in

unsatisfactory flowmeter performance. Make sure the wires are securely connected.

(1) Remove the housing cover for the wrminal board shown in Figure 3.1. The termtinal board
15 located inside the converter as shown in Figure 3.2. Connect the crimped terminzl of
each wire to the specificd pin of the terminal board . See Figure 5.1 for the terminal board
configuration. Tighten each crimped terminal to the terminal board wilh a screw using a
Phillips screwdriver as shown in Figure 5.6. Louse connection may result in unsatisfactory
Howmelcr performance. Make sure the wire is securely connected.

Phillips scrowdriver

Terminal block

Figure 5.5 Terminal hoard connections

NOTE
The appropriate torque for tightening the terminal board screws is 1.2 Nm (12 kgl om).

(2} Adfter the terminal block connection, pull the cable a little so that the cable runs straigtu

from (he terminal block withoul unnecessary winding.

(3) Attach the terminal cover and screw the housing cover for the terminal block. To keep the

housing seal, tighten seeurely the cover using a tool fitting with the groove on the cover,
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6. Operation

N\ CAUTION

B Do not touch the LF494/LF404 main body when
high temperature Muid is being measured.

The flujd raises the main
bady lemperatlure and can

cause hurns when wuched.
DON'T

6.1 Preparatory check

Follow the procedure described below 10 prepare before starting the MNow measurement.

System Check

B Cheek the wiring betwecen the converter and related instruments.

B Make sure all 1he bolts of connection flanges on which the flowmeter is mounted
securely tightened.

B Make sure the direction of flow arrow is in accerdance with actual Oow.
B Make sure the flowmeter is grounded with 100 ohm or less ground resisiance.

B Make sure the converter housing covers are securcly tightened.

Placing System On-Stream

B Lot the fluid o through the delector pipe. When the detector is filled with the
tluid. stop the Muid and keep it still in the detector pipe.

Supplying Electric Power

B Make sure the power supply is as specified.

Checking Converter Parameters

B Chick the configuration parameter settings, Refer to Chapter 7, “LCD Display
and Controls,” Chapter 8, “Confignration Parameter Setling,” and Chapter 11,
*Coemmnunications Fenction.™

Zero Adjustment J

B Wait for 30 minutes to warm up the flowmeter. Then making sure the flnid holds
still in the detector pipe, starts the zero adjusiment.
Refer o 6.2, “Zero Adjustment.™

On-line measurement

Afier checking the items and conducting the zero adjustment as listed above, [et the Ruid go

through the detecter pipe. Qutput {(4-20 mA de) directly propartional to the Mow rate can be
ohtained.
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6.2 Zero Adjustment

To conduct Zzero adjustment of the flowmeter, (e fluid in the detector pipe must be held still.
There are three different ways 1o start the zero adjusiment:

{1} Pressing the zero adjustment switch for the model without LCD display

(2} Pressing a combination of control keys [or the model with LCD display

{sec 8.2.8, “Zero Adjustment’™
{3) Sending a command signal from a HAR'T communications device
{such as the AF100 hand-held werminat).

The following is the procedure fur siarting the zero adjustment for the madel without LCD
display.
W Press the zero adjustment switch for more than 3 seconds,

(Note that once the zero adjustment is started, there is no way to cancel the zero
adjustment sequence.)

Then the LED indicator lights and the zero adjustment sequence wiil start. The zero
adjustment sequence lasts about 3 to 6 seconds. (Zero adjustment duration depends on
the excitation current frequency. Il takes sbout 3 seconds for 24 Hz setting and about 6
seconds for 12 Hz and 6 Hz seitings.)

When the zero adjustment scquence ¢nds, the LED indicalor poes off,
To conduct the zero adjustment, il is necessary to open the converter housing cover for
internal electronics and press the switch. Observe the [ollowing precautions when you

apen the housing cover:

{1} Do not open the cover in the open air unprotected against rain or wind.
If you adjust the flowmcter in the ram, this can cause electric shock or damage to the
flewmetcr clectronics. If wind blows against the intemal circuitry of the converier, cutpul
may fluctuate and fail to indicate correct measuring values.

{2) Do not conduct the zero adjusiment when the ambient humidity is high. By opening the
cover in high humidity conditions, the measuring accuracy may be reduced or damage
caused to the flowmeter electranics,

haonsing cover for
mternal cleciromos

i

LD indicator for
Zero Adjustrnent

(- By

Switch for Zero AdjLstmcni
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7. LCI) Display and Controls (option)
You can select the operation mode, change the configuration parameters or execule
operation-specific functions using the control keys on the panel. How to operate these
keys is described in this chapler.

7.1 Outline
The LF404 Coaverter has an oplional LCD display. The LCTY display can be used to sct and

indicate various configuration parameters. Figurc 7.1 shows the front view of LCID display.

(1) Do not open the housing cover for LCD display in the open air unprotected against rain or
wind. If you open the housing cover for LCD display in the rain, i1 can couse eiectric
shock or damage ta the flowmeter electrenics. If wind blows against the internal circuitry
of the converter, the output may fluctuale and Cails to indicate correct measuring values.

(2} Du not gpen the housing cover for LCD display when the ambicnt humidity is high.
By opening the cover in high humidity conditions, the measuring accuracy may be re-
duced or damage caused to the flowmeler electronrics,

Housing cover far
LCD display

—
J
]

Figure 7.1 LF404 Cenverter with LCD display

B 1.CD display
A 2-line x 16-character liquid crystal display. The backlit display enables an easy-to-read
indication even under poor lighting conditions. Instantaneous flow rates or totalized flow in

the measurement mode, or configuration parameters in the setting mode can be displayed.
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R Control Keys

Changing the operation mode, checking or changing parameters can be done with these keys.
To operate these keys, you have to open the converter housing cover, Observe the following

precautions when vou open the housing cover:

Functions of cach control key when pressed are shown in the table helow.

Control keys Basic functions of control keys
Goes into the items selection seguence.
10. 00 /s |::> A1EX. CURR
1004 %
mgaslrenent mode selecHon sequence
Goes into the detailed-ilem specifving sequence for cach selected ilem in
SET mcasurement, setting or calibration mndeu
AT:EX. CJRR. AL:EX. CURR.
0. 21004

selcchion sequence measurement mode

Stores the selected data in the sciting
B1:UNIT 1 BLUNIT 1
3 i

status of changing the data slatus of finish changing

Changes tems (alphabet letter and number) in the items sclection sequence,

und changes parameters (numbers and/or units) in the detailed-item specifying
sequence in measurement, seiling or calibration modes.

ﬂ?%@

C2:RANGE 1 - CI:RANGE 1
A 02. 000 m/s LJ|> 01. 000 w/s
date: ). 2000m/s daie: 0, 3000m/x
Starls and stops the tokalizer in the measurement made. {Nete)
F 1000 & F 1001 m? o
o003 i IR
slop the tntalizer start the twalizer

Changes digits {alphabet letter and number) in 1he items selection sequence,
and satts the delailed-item specifying scquence by indicating the lefi-mosi
digit with the cursor,

O1: DAMPING |:> BE: DAMPING
00. 5 005 §
sciling mode statuy of finish changing

Moves the cursor from lefi 1o right (from the right end revers to the left end) in
the above seguence.

» G1: COUNT RATE Gl: COUNT RATE
1 23E-4 o [ 23E-4 n’
ent mode. {

indicale cursar under 27
Resets the totaly C(Nuote)

F 1000 m? c F 0n G
1000 % 0.y

glart the totalizer reset the tolalizer

Indicawe cursor under °1°

Note: To operate the wtalizer. it is prefecable to set the indicating wnit (UNTT | andior UNIT 2)
tu one of the units appropriale for totalization just W make surc it is aperating correctly.
See 10.2, “Totalizer and Polse Output.”




7.2 Display Format
In the measurement mode, measured data are displayed in UNIT 1 (primary indicating unit)

and UNET 2 (secondary indicating unit). As to indicating units, see 8.2.4, “[ndicating Unit.”

Displayed in UNIT' 1 indicaling unit.
| r— 7 is indicated when watal Bow is counted.

[}
rlg 14 “ ¢ " is indicated when
e T T sl COMTIUNICation i in propress.

B Display Format

Dhsplayed in UNIT 2 indicating unit,

M Measured Value Display Format
(1} Flow rate

——

- FO. 00 ml /=
Y 1 N T N Y A O O I I

R =
The unit of time
The unit ol flow

T digits (9999999 maximum including decimal

Upper 4 digits maximum are effective (for the selected span).

point

a

* * (blank space);

L] ik

Flow dircciion:  Lorward
Reverse
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(2} Totalizer

F 29498599398 ¢
N N Y N Y

'\__.____JL

MM s indicated wihen (ogal flow Iy counted.

Increments per counting rale. Refer to
8.2.10, “Counting Rate.”
Wraps around afler 39959999,

“F” for forward and “R™ for reverse dircction fTow

will be displayed

(3) Yolumetric Row

l Displays dawn to the smallest digit of counting rate.
g
|

“C" Is indicated when voelumetric flow §s counled.

The enit of flow

8 digits {99999999) maximum inelyding decimal

point
If the flow count cxeceds 99999999, wraps areund.

“F" for furward and “R™ for reverse direction
flow wiil displaycd.

(4) % display

l Displayed down ta N1 %,

-1a0. 0 X
N R Y O O

Displays up to 125.0 %,

————-— — Flowdirection: Forward  © “ {blank space);
Reverse  =—*
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7.3 Basic operations

Ilow measurement in the measurement mode. checking or changing configuration
paramelcrs in the setting mode and a converter unit cheek in the calibration mode are
the basic operations of the [LF404 converter,

7.3.1 Mode Change

The LF404 converter has three operation modes: measurement, setting and calibration.
The system stays in the measurement mode after the power is turned on. To change the
mode to the selling or calibration mode, press [SET] and sclect the desired item using
[ » Jand [ a]keys. To return to the measurement mode, sclect “0” (MEASURE
MUODE) for the number column of configuration items (such as AD or B, See 7.4,

“Configuration [tems Sclection Table.”

B Measurement mode

: measures the process flow and displays and owtputs the measured process values, The
flowmcter can measere the flow velocity, flow rates, or totalized low, The flowmeter
first goes into this mode when power js lumed on.

B Setting mode
r used to check or change various configuration parameters used in the measuremeant
mode. Thesc parameter valucs are displayed while checking or changing these values
hut the llowmeter outputs the measured process values as in (he measurement mode.
See 7.4, “Configuration Items Selection Table” and 8.2, “Checking or Changing
Parameters™ for details, Cenfliguration items are (rom Al, A2, A3 o M1.

B Calibration mode
= used to check the converter internal cireuits. The Inteenally generated simulation signal
is used to check the measuring span and cxcitation current value. The current output of
the flowmeler changes in accordance with the simulation signal. The status of each
digital cutput is held to the value just before the system moved into the calibration
mode. See 7.4, “Configuration Iters Selection Table™ and Chapter 9, “Calibration” for
details. Configuralion, items are from N1 10 N4,
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Change mode flow

SET & »

[__—| | are shown to control keys, and LF404 display is changed 1o
— P indicaled. '

Measurement mode

10,00 n/s
100.0 % —
SET >
e e e e o oot maeao,
Setting mode i T EL CUTR e |. !
iteme jon | Al :
(items selection . ALEY CURR !
sequence) i = :
' Y '
\L. F Y '
¥ 1
F - A :
1 : 5
! A AZ:METER 5IZE J —>
1 [~ il R 1
i 1 : :
; L A0 BEAS. WODE i | SET
1 -MANUAL ZERO ] A
; WO:MEAS. WODE &
: —
1 | I
O &
N . I

Calibratien mode L. ... e o e e e m A e e e e,

(ilems  selection . ——

[ N1;FLOW CAL 03 |
REQUENCE) abr
e N1:FLON CAL 0%

(

________________
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7.3.2 Configuration Parameter Selection in Setting and Calibration Modes

Process as follows o select the desired ilems, to check or change the item setling value.

B To selects the desired item :

Key operation Display example Description
10,00 mfs Measure value displays.(Measurcmento mode)
100.0 %
SET i ; - s e
Al: EX. CURR Pressing [SET], the svstem changes 1o the items
scleclion sequence. (Note)

And the cursor appears under alphabet {A),

Change e aiphaber t T8 by pressing [ & |

;. B1: UNITT
* If cursor 15 the number, the number is increased
; - by pressing [ & ).
Then move the cursor 1o the number by pressing
: [ 2
> BI: UNITI [»]
I * If cumsor is the number, the curser is

changed to the ulphabet by pressing [ » .
Selects the desired item (indicated by an
b > C2: PANGE 1 alphabet letter and a number) liest by selecting
Ihe digit (alphabet or number) with [ » ] and
then changing the value with [ & .
The cxample shows “C2;BANGE 17

Note:In case of thal the convrter is type [or special specifications and setted password,
changing measurement made to items selection sequence, password-input mode appears.
See 7.5"Password Input”for details about Password-input mode
Sec 7.3.3 "Converter for Special specifications™for to differentiate the converter for
special specifications and normal.
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B To change the setting value:

Key operation Display example Description
llems sclection sequence displays.
'y > C2: RANGE 1 Selects the desired item (indicaled by an
- alphabet letter and a number) (irst by selecting the
digit (alphabet or number) with [ » | and then
changing the valoe with [ & . The example shows
“"C2:RANGE |7
Press [SET] to select the desired item seliing
SE1 C2: RANGE 1 value. And the cursor disappears and the ilem
02, 000 n/s setting value displays.
You can check it.
4 C?: HANCE 1 Pressing [ » |, the corsor appears.
02 000 m/s Parameter changing sequence
i .
C2. RANGE 1 Change the value hy pressing [ & .
| 12,000 m/s
> G2 RANGE 1 Then move the curser to another digil by pressing
12. 000 /s [* ]
Change the value by pressing [ ]. Then move
A P C2: RARGE 1 the cursor 1o another digil by pressing [ » ] and
[ 05 000 /s change the valuc.
In this example repeat 1his process unil the
display shows “05. 000m/s
ET C2: RANGE 1 By pressig [SET), flickers the selected value 1o
05. 000 m/s confirm changes made for the selected item.
— C2: RANGE 1 By pressing [&], to retwrn to the parameter
’ 02,000 n/s changing sequence.
SET C2:. RANGE 1 By pressing [SLT), stores the indicated valoe and
J5. 000 m/s stop flickering of datg,
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B To retorn the measurement valoe:

Key nperation

Display example

Description

C2: RANGE 1
0. 2000 mfs

Checking the setting value or after setted the
value.

SET

€2: RANGE 1

C3: RANGE 2

By pressing [SET], return to the items selection
sequence,

Then move The cursor to the number by pressing

[ »]

* If curser is the number, the number is changed
to the alphabet by pressing [ » 1.

Change the alphabet to “B* by pressing [ 4 |

* If corsar is the number, the number is
increased by pressing [ 4 1.

CO: MEAS. MODE

Gy pressing [ P ) and [ & ], select
“0:MEAS. WODE”
The example shows “C0:MEAS. MODE”

SET

10. M) m/s
100.0 %

Pressing [SET], returns 10 measurement inode.

40
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7.3.3 Converter for Specia) specifications

The converter for special specifications is added some sciting parameters. To
differentiate the converter for special specifications and normal, remove housing
cover for the terminal board shown in Figure7.2. The convertor marked as shown
in Figure 7.2 Is for special specifications, and non-marked is normal.

The added setting parameters are following items,
(1) Pagsword input/sctting,
{2) 4-20mA alarm out setting
(3} DI detective lcvel setting
{(4) Presct function

See 8.2, “Checking or Changing Parameters” for details,

Example: FA 0112

F400 0112

Figure 7.2 LF404 Converter for special specifications




TOSHIBA 6FBA0774

7.4 Configuration Items Selection Table
In the setting and calibration modes, configuration items can be selected as shown below. For
example, the excitation current can be sclected by the jtem Al To change the parameters for
the selected items, see the following chapiers. To return to the measurement mode, select <07
(or the nuinber {such as AD).
Setting mode ilems (A1, A2, A3 to M1): See Chapter 8, “Configuration Parameter Setling.”
Calibration mode item (N1 to N4): See Chapter Y, *Calibration.”

0 1 z 3 4 5 G
Al Excitation Cur- | Meter Size Excitation Fre- | Password
rent *1 +3 | quency 2 *3
B |+ Indicating Indicating
Unit 1 Unit 2
el Range 1'ype Range 1 Range 2 Range 3 Range 4 Range
*2 *2 2 *2 *2 | Hysicresis  *2
o | +q | Pamping Low Cutoff 3-20 mA Alm.
Cuonstant Output  *2
El* Lo
Adjushment
Fl = DO1 Function | 1202 Function | DI Fanetion DO1 Alarm D02 Atarm DI Dt Levvel
#p +3 v | Active Set  *2 | Activc Ser *2 “2
Gl Counting Rate | Pulse Widih
*2 2
il =1 Preset Count Proset Funct
*2 *3
1|1 High Alarm Sct | High Alarm Low Alarm Set | Low Alarm
+4 | Yalue *2 «3 | Value *2
J|* Empty Pipe
Marm
k! * Rare-of- Contro]
change Limit Limit Time
Ll=1 Fixed-valug Fixed-current Fixed-pulse
QOutput *2 1 Duput *2 | Cutpur ¥2
Ml *1 Zero Olfset
Adjustment
N | *1 Flow Rate Flow Rate TFliver Rz-t;r: Exciting
Cal 0% | Sigdn 2 | Cal % *2 | Currend Check

*1: Returns (o the measurement mode.
*2:Password-protecied parameter
Note: “A4:Password”, "D3:4-20A1m.0u”, "1'6:DI Der.Level”, and "H2:Preset Funcl™ are added

parameters in the converter for special specifications.
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7.3 Password Input
Password input is added parameters in the converter for special specifications {refer to
7.3.3 “Converler for Special specifications™). Ouly in case of the converter for special
specilications, read Lthis scotion,
The converter for special specificalions have the password .Thal protewts from calibrating and
changing part of parameter that influences measurement..
See 7.4 "Configuration ltems Sclection Table™ for details of password-protected parameter.
* See 8.2.17 “Pussword” for password setling.
*Setiing 000" to the password ar the normal converter (see 7.3.3 "Converter for Special
specifications™), password input mode does not appear and all configuration parameter

and calibrale can be changed,
B To input passwerd:

The [ollowing example shows how to input password |123.

Key operation Display example Description
10. 00 m/s Measure value displays.{Measuremento mode)
100. 0 %
SET PASSWORD INPUT Pressing [SET], password inpul modc and the
.ﬂﬂu CUTSOr Appedrs.
rey

PASSWORD  INPUT Change the value by pressing [ a |,
1400

PASSWORD (NPUT Move the cursor to another digit by pressing

A p 100 [ » ]and change the value by pressing [ & |.
120 In this example repeat this process until the dis-
173 play shows <123,
sET PASSHORD INPUT Pressing [SET|, the cursor disappears and the
123 changed display flickers. Press [SET] again 1o

input the value,

Whether input password agrees or dose not agree |
Al: EX. CURR. the items selection sequence, “A1:EX. CURR™ ap-

41
[T]
~

pears.
But if input password docs not agree, you can nol
change setting parameter and calibrate.

Sce 7.4 "Configuration Hems Selection Table™ for
details,
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8. Configuration Parameter Setting

8.1 Configuration Items

To check or change parameters, first selecl the desired configuralion item as described in

7.3.2. The configuration items are listed below. See cach section for detailed procedure.

Section | Configuration item Display example Page
8.2.1 | Excitation Current Al: EX. CURR. 0.2100 A 45
8.2.2 | Meter Size A2: METER SIZE 50 mm 47
8.2.3 | Excitation Frequency AJ: EX. FREQ 24 Hz 45
8.2.4 | Indicating unit B1: UNIT 1 m/s 51
R2S Range Type C1: RANGE TYPE 1:31NGLE 55
Span (range) C2: RANGE i 01. 000 n/s
Hysteresis C6: RANGE HYST 05.0 %
B.2.6 Damping Constant D1: DANPING 05.0 s 63
$.2.7 | Low Culoff 02: LOW CUT G5.0 % 65
8.2.8 [ Zero Adjustment E1: ZERQ ADJUST. 0.1¥% &7
8.2.9 | Digital I} F1: DO FUNCT, 1: H ALM 68
8.2.10 | Counting Rate G1; COUNT RATE 6. Q0E-1! 71
Pulse Widih GZ: PLS. WIDTH 020 ms
8.2.11 | Preset Count HT: PRESET COUNT 000Q9000 74
8.2.12 | High/Low Alarm 11: H ALARM SET 0N 76
Alarm Limit Value 12 H ALARM VAL +100.0 %

8.2.13 | Empty Pipe Alarm Ji: EMPTY ALM 0:0FF -
§.2.14 | Rate-of-change Limit K1: LIMIT RATE 05. 5 % 52
Contro! Limit Time KZ: LIMIT TIME 01 s
8.2.15 | Fixed-valug Quipu LT: FIXED OUT OFF 85
R.2.16 | Zero Offset Adjustment M1: MAKUAL ZERD -000. 1 % g9
Fg_z_lj Password " Ad: PASSWORD 123 9]
8.2.18 | 4-20mA Alarm Quipyt  * D3: 4-20 ALM. QUT 1:4. OmA 45
8.2.19 | Didelective Level  * | F6: DI DET LEVEL 1: H LEVEL o7
8.2.20 | Presct Function * H2: PRESET FUNCT 0:HOLD 9y

*o "AdiPassword”, "1D3:4-20ALM.OUTT, "F6:DI DET LEVEL”, and "H2:PRESET

FUNCT" are added parameters in the converter for special specifications (refer 1o

7.3.3 ®Converter for Special specifications™), The normal converter does not have

these setling paramelers.

44
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8.2 Checking or Changing Parameters

3.2.1 Excitation Current

Proceed as follows to check or change the excitation current setting value.

B To check the exciting current setting value:

_I;Ie_v operation

Display example

Deseription

Press [SET] first to start the items selection sequence

SET . and select Al: EX, CURR. from among the
Al: EX. CURR. i L .
0. 21004 configuration items using [ » Jand [ & | keys.
- ‘Then press [SET] again to display the exciting
current setting value,
SET Al: EX. CURR. Pressing [SET], the system returns to the ilems

sclection sequence.
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B To change the excitation current setting value:

IMPORTANT
The exciting current value iy factory set when shipped. Do nol change the value unless the value
differs from that writien on the nameplate of the flowmeter.

The following example shows how to change the cxcitation current seiting value
from 0.19004 w0 0.2130A,

Key operation | Display example | Description
Press {SET] first to start the items selection
SET ) sequence and select Al EX. CURR (rom among
Al: EX. CURR ) o -
0. 15004 the configuration ilems using [ » | and [ 4 | keys.
Then press [SET] again to display the excitation
current setting value (0.1900 A in this cxample).
S Pressing [ » |, the cursor appears. Then press | » |
[:l Al: EX. CURR as many times as aecessary to move the cursor 10 the
0. 18004 | digit to be changed.
AT: EX CURR Change the value by pressing [ & ]. Then move the
- » 0. 23004 cursor to another digit by pressing [ P ] and change
I 0. 21004 the value. In this example repeat this process until the
0. 21504 display shows “0.2150A." (Nate)
Pressing | SET), the corsor disappears and the
E At: EX. CURR. changed display flickers. Press [SFT] again 1o save
I'_ 0. 21504 the value,
SET 1 ar: EX. CURR v tems
- EX . Pressing |SET, the system returns o the  items
selection scquence.

Note: The valid range is from 0.0500A 1o 0.2300A. I you try to set the value above
0.24004; the error message * H. OVER SPEC appears, Sel the value within the valid
range.
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8.2.2 Meter Size

Froceed as follows (o check or change the meter size of the detector.

B Ta check the meter size:

Key operation | Display example _Dtscription

Press [SET] lirsl 1o start the items selection sequence
and sclect A2: METER SIZE from among the
conliguration ilems using { » ] and [ & ] keys Then

SET

A2: METER SIZE
50 mm

press [SET] again to display the current meter sizc.

SET

AZ2: METER 5!ZE Pressing [SET], the svstem returns Lo the jlems
sclection sequence,
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® To change the meter size:

IMPORTANT
Meter size is factory set when shipped. Do not change the meter size uness it differs
from Lhe specified valuc.

The following example shows how 1o change the meter size from 50 mm (o 100 mm.

Key operation | Display example Description

Press [SLET] first 1o start the items sclection
sequence and select A2: METERSIZE from among

SET :
AZ: HETERE:[;E the configuration items using { ® ] and [ & | keys.
m
Press [SET] again ta display the currenl meter size
{50 mm in this example).
[ 4
AZ: METER 31ZE Pressing [ W ], the cursar appears.
50 nm
FY A?: METER SIZE Select “ 100 mm” hy pressing [ & ] as many times
100 mm as necessary. (Note)

SET
A2: METER 5IZE Pressing [SET], the cursor disappears and the changed
100 mm display flickers. Press [SET] again to save the valuc.
SET
D A2: METER SIZE Pressing [SET], the system returns to the items
stlection sequence.

Note: The meter size is changed as shown below by pressing [ & ],

r 25mm - 15mm *100mum - 6 mm—*0lin  05in—+*4in-- 24in —’

If the meter size has been changed, otber setting values (such as span and counting rate)
will be affected depending on the measuring unit used. Therefore, check those sctting

values if you have changed the meter sizc,
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8.23 Excitation Frequency

Proceed as follows 1o check or change the excitation frequency.

B To check the excitation frequency:

[ ]

Key operation | Display example | Description |
. Press [SET] first to start the ilems selection
SET
A3: EX FREQ sequence and select A% EX. FREQ. from among
R “' Hz the cenfiguration items using | » Jand | a ]
keys. Then press |SET] again to display the
current excitation frequency.
SET
A3: EX. FREQ Pressing [SET). the system returns to the {tems

selection scquence.
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B To change the excitation frequency:

The excitation (requency can be selected from 6 , 12 and 24 Hz. The characteristics of
the flowmeter change in accordance with the selected frequency as shown below. 24 11

i5 the default setting when shipped from the factory.

Excitation frequency & Hz 12 Hz 24 Hz

Zerg point stability Good

Responsc time Goad

|

Fluid noise resistant Good

The following example shows how to change the excitation frequency from 24 Hz to 12 Hz,

Key operation | Display example Description
Press ST First to start the items selection scquence
SET i and select A3 EX, FREQ. trom among the
A3: EX FREQ. : PR .
24 Nz configuration items using [ ® | and [ & } keys. Press
- (SET] again o display the carrem excitation frequency
{24 11z in this example},
[
A3: EX. FREQ. Pressing [ P ], the cursor appears.
24 Hz
Seleet “12 Hz” by pressing [ & | twice. The
A A3: EX. FREQ. excitation frequency changes as follows:
12 Hz EﬁHz—*lQHzﬂ-Ede—!
SET Ad: EX. FRERQ. Pressing [SET], the cursor disappears and the changed
I 12 Hz | display flickers. Press [SET] again Lo save the value.
SET A3: EX. FREQ Pressing [SET). the syslem returns to the items
I selection sequence,
L -
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8.2.4 Indicating Unit
You can select one of the 29 engincering vnits lisled below as an indicating unil,

* Flow velocity: /s, ({t/s)
+ Flow rate: mis, méun, m¥h, mid
Ifs, limin, [/, 17d
mlfs, mifmin, mich, mlid
(bbi/s), (bbl/min), {bblsh), (bbl/d)
(gal’s), (gal/min), (gal/k), {gal/d}

* Volumetric flow: m*, |, ml, {gal)
{totalized flow)

= Other units: %, COLUNT (lotalized flow without a unit), RANGE (1 o 4)

(* Code of volumetric
flow direction:  F(fixed forward flow), Rifixed reverse flow),

B{automatic sclection bi-directional flow) )

Notes
L. Units in parentheses, such as “bh]”, “gal” and “ft” are shown only when the meler size is

selected in inches. They are not shown when the meter size is sclected in mm.
2. If COUNT or RANGE is selected, the display is shown as follows:
COUNT: displays totalized flow counls (8 digits) without a unit,
RANGE: displays the range number (1 10 4).
3. Oaly in case of the converter for special specifications (refer to 7.3.3 “Converter for
Special specifications™),
*Time units id, and flow rate units bbl/s, bbi/min, bbl/h, bblid, bbl can be selected.,
*Code of volumectric flow direction F(fixed forward flow), R{fixed reveme flow),
B{automalic sclection bi-dircctional fow) can be selected.

Two indicating units {primary unit: UNIT 1, secondary unit: UNIT 2) can be selected.

Proceed ax follows to check or change these two indicating units.
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B To check the indicating units:

Key operation | Display exan'i[}le Description .
SET Press [SET] first to starl the Blems selection
T B1: UNIT seqmiljsnca-: z!nd f;elc-:\t B!: UNI'E ¥ m;n amo:g !1:16
§ configuration items using [ » Jand [ & | keys,

Then press [SET] apain w display the current
primary indicating unit.

SET

Bl: UNIT 1 Pressing [SET), the system returns to the items
- selection sequence.

Primary indicating unil and secondary indicating unit can be selecied by the following
configuration items:

B1: UNIT ] primary indicating unit

BZ: UNIT 2 secondary indicating unit




TOSHIBA

6F8A0T 74

B To change the indicating unit (1):

The following example shows how to change the primary indicaling unit from % (o ml/s.

Key operation | Display exampléﬂp ' Description
Press [SEL] first to star! the items selection sequence
5ET B1: UNIT 1 ta seleet B1: UNIT 1 from among the configuration
= X ilems using [ » ] and [ & ] keys Then press [SET|
again 1o display the currem primary indicating unit (%
in this example).
> Bl: UNIT 1 _
I % Pressing [ » |, the cursor appears.
Bi: UNIT 1 Select “ml” as the first unit of primary indicating unit
nt B by pressing | & | as many times as necessary. (Notel)
» B1: UNIT 1 Pressing [ & ], the cursor moves Lo the second unit
ml _ B {lime unit) of primary indicating unit.
a Select “s” as the second unil (time unit) of primary
Bl: UNIT 1 indicating unit by pressing [ & | as many times as
mi/s necessary. (Nate 2)
SET B1: UNIT 1 Pressing {SET], the cuesor disappears and the changed
nl/s display flickers. Press [SET] again to save the unit.
SET Bl: UNIT 1 Pressing [SET], the system returns to the iterm
sclection sequence,

Notes: L. The first unit {volumetric uniis etc.) changes as shown below:

m’ L | * ml— (bhbl)

% >
[:;{ANGE*— COUNT4— (fu/s)¢—— m/s+—— (gal

Units in parentheses, such as “bhl”, “pal” and “ft” are shown only when the

meter Size is seleeled in inches, They are not shown when the meter size is

selected in mum.

The second unil (time writ) changes us shown below:

[—> fs ——» min —»/h A

S




W To change the indicating unit (2):

Only in casc of the converter for special specifications {refer to 7.3.3 “Converter For
Special specifications™), Code of volumetric Aow direction F(fixed forward (ow),
R{fixed reverse flow), Blautomatic selection bi-directional flow) can be selected.

In case of nonmal converter, the code of volumetric flow direction does not appear,

The following example shows how 1o change the primary indicating unit from m* F 1o m” R.

Key opemtioh Bisplay example Description
Press [SET) first 1o start the items sclection sequence
SET B1: UNIT 1 Fo :;ellect‘Bl: UNIT I from among't_he cnnflgmnn_nf]
j = woF tems vsing | W ] and { 4 ] keys Then press [SET]
again to display the cutrent primary indicating unit (m’
F in this example),
»
B1: UNIT 1 Pressing [ ). 1he cursor appears.
mF
>
Bl: UNIT 1 Pressing { » ], the cursor moves to the second onit
w' _F ftime wnit} of pritary indicating unit.
> Pressing [ P ], the curser moves to the third unit
B1: UNIT 1 {code of volumeiric flow direction) of primary
1
" E | indicating unit.
Select “R™ as the third unit {code of volumetric flow
— B1: UNIT 1 direction) of primary indicating unit by pressing [ )
m R as many times 45 necessary. (Note 1)
SET B1: UKIT 1 Pressing [SET], the cursor disappears and the changed
D ' o R display flickers. Press [SET] again to save the unil.
SET Bl: UNIT 1 Pressing |SET], the system returns to the jtemn
selection sequence,
_ |

Notes. I'he third unit {code of volumetric flow direction) changes as shown helow;
I—» B—+ F —*R —
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8.2.5 Span (range)

You can set the following constants in this setting irem:

{1). Range type
{2). Span

{3). Unit of span (can be changed only in range 1)

{(4). Hysteresis

(1) Range type

You can selecl a single range or multiple tanges. Select one from five types shown below:

Range type Description _ _
1. SINGLE Single range _

2. 4F-OR Unidirectional flow, automalic sclection of multiple ranges

3. eF-IR Bidirectional flows, automalic selection of multiple ranges

4, EXT 2F-pp | Lnidirectional flow, muitiple ranges selected by external signal

5. EXT. PE—2R | Bidirectional flows, multiple ranges sclected by external i gnal

&85
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(2} Span (range)

8 Span can be set and displayed as follows for flow velocity and flow rates:
* Iow velocity: 01.000 m/s (three digits afier the decimal paint)
* Flow rates: 2.83E+3 m¥ ! (three digils and expenential}

B Valid range of span is 0.1 m/s 1o 10 m in terms of flow velocity.
If vou try to set the span outside of Lhis range, one of the following messages appears:
# H OVER SPEC. (if the set value cxceeds 10 m/s)
¥ L. O¥ER 3PEC. (if the set value is less than 0.1 més)
Try again to set the span within the specified ranpe.

B When multiple ranges are used, the following must be observed:
* Range 1 > Range 2 > Range 3 > Range 4 (unidirectional flow, multiple ranges)
* Range 1> Range 2, Range 3 > Range 4 (bidircctional flows, multiple ranges)
If' you Lry to set the ranges not conforming 1o the above, the following message
appears;
* MULT! RNG ERR

Try again to sel the ranges as specitied above.

B Totalization counting Tale
If you have changed the span while the covming rale is set for totalization, the
covating rate for 100% cwtput may have exceeded the maximum counting eapacity.
[n this kind of event, the following message appears and the system goes 1o the
counting rate seiting segucnce,
¥ H OV¥ER C RATEor L. OVER C RATE

Sct the counting ratc (Sec 8.2.10"Counting Rate™)for the newly sel span.
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(3) Unit of span

One of the [ollowing engineering unils as a unil for the span can be setected. The uuit is set
for the range | and the same unit applies automatically 1o other ranges—rangc 2, range 3
and range 4.
* Flow velocity:  m/s, (11/s)
* Flow rate: m¥s, mimin, m3h, m*
Vs, L/min, I/h, Iid
/s, mol/min, mlh, ml/id
{bblss}, (bhl/min}, (bbl/h), (bhl/d)
{gal/s), {gal/min), {palih), {galid)

Units int parenthescs, such as “bbl”, “gal” and “11” are shown only when the meler sizc is
selected in inches. They are not shown when the meter size is selected in mm.

IT you change the unit, lhe new span based on the newly set unit will be dutomatically
displayed.

Only in case of the converter for special specifications {refer to 7.3.3 “Converter for Special
specifications™), Time units /d, and flow rate units bblis, bbl/min, bbl/h, bbl/d, bbl can be
sclected.
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(4) Hysteresis

The hysteresis is the dead band used when multiple ranges arc switched, The bysteresis can

be set from 010 25% in increments of (L1%:. The hysteresis setting is needed only when

automatic selection of muliiple ranges is used.

[The setting sequence]

The Iollowing is the setting sequence of span {rangc).

Span (range) item selection

}

Range type sctting

|

Range 1 span and unit setting

h J

Range 2 span serting

!

Range 3 span sciting

L 4

Range 4 span sctting

Iysteresis setting

It multiple range is selected, compulsory range 1 10 range 4 and hysteresis setlings are

displayed.
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Proceed as follows to check or change cach constant,

B To check each constant:

Key cperation | Display example Description

Fress |SET] first ro start the items seleciion

SET C2: RANGE 1 izqc;ftncc?nd%flem C2 RAN::Elf(rlaman;anglhe
T, Tl SIS E F N s
02. 000 n/s . guratior items using [ » ] and [ & ] keys.
Fhen press [SET] again to display the current
span for Range 1. _
SET C2: RANGE 1 Pressing [SET], the system returns to the items

selection sequence.

Range type, Span. Hysteresis can be selected by the configuration items as follows:

Range type

Span of Range 1
Span of Range 2
Span ol Range 3
Span ol Range 4

Pfysteresis

C1:
cz:
C3:
C4:
C5;
Ch:

RANGE TYPE
RANGE 1
RANGE 2
RANGE 2
RANGE 4
RANGE HYST
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B To change the range type:

Range type shoutd be changed hefore changing the span.

The following example shows how to change the range type from | 1o 3.

Key operation

Display example

Description

Press [SET] first Lo start the items selection sequence

SET C1: RANCE TYPE and select C1: RANGETYPE from among the
1:SINGLE confliguration items using [ » | and [ & Jkeys. Thep
press [SET| again lo display the current range type.
>
C1: RANGE TYPE Pressing [ P ], the cursor appears.
1:SINGLE
A C1: RANGE TYPE Select Range type 3 (3: 2F-2R) by pressing [ & ] twice.
3:2F-2R
o Pressing [SET], the cursor disappears and the
SEI C1: RANGE TYPE changed display flickers. Press [SET] again to store
1:2F-2R the changed type.
Ci: RANGE TYPE

S5ET

]

Pressing [SET). the system returns to the items
selection sequence.

60 —
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B To change the span (range):

The following example shows how to change the span of Range 1 from 2.0 my/s to 100 I/min.

Key operation

Display example

Description

Press [SET] first to start the items selection sequence
and select €2: RANGE 1 from among the

SET . RAN
g; ) 000 :551 configuration items using [ » ] and [ a ] keys. Then
‘ press [SET) again to display the current span of Range
1 (2.0 m/s in this example).
> Pressing [ W [, the cucsor appears, Then press[ v |
C2: RANGE 1 a% mary Limes as necessary lo move the corsor to the
02. 800 m/s position for the measuring unit,
Select “I” as the first unit of the MECasuring urit by
A £2: RANGE 1 prlesl:sing [a] as. many times as nccessary, (Notel)
1. B3E+0 1/ Similarly, pressing [ » | to move the cursor to the
5 35E+2 T..-"min second unit (Lime unit}, select “min.” (Note 2)
- {The displayed span auiomatically changes in
accordance with the newly selecied unit.)
> :
j C2: RANGE 1 Press [ P ] as many times as necessary to move the
2. 36E+2 1/min cursor to the digit of span (o be changed.
C2: RANGE 1 Change the value by pressing [ 4 |. Then move the
4 1. 36E+2 |/min cursor te another digit by pressing [ » ] and change the
value. In this example repeat this process until the
1. DOE+2 I/min display shows “1.O0E+2"(=100) l/m.
SHT Pressing [SET], ihe cursor disappears and the changed
C2: RANGE 1 display fiickers. Press [SET] again to store the changed
‘ 1. 00E+Z 1/min span und unil,
SET Pressing [SET), the sysicm returns ta the items selec-

C2: RANGE 1

Lon s¢quendce.

Naotes 1. The first unit of the measuring unit changes as shown heiow:
m—* | —— ml— (bbl

I+

(ft} +———(gal)

Unils in pareatheses (bbl, ft and gal) are shown only when the meter size is selccted in

inches.

2. The sccond unit of the measuring onit changes us shown below:

]—D s -— fmin ——+ h—— -fd‘_]

However, the following first and second unit combinations cannot be selected: mimin.

m/h, mAd, (/min, fivh, B4d.
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B To change the hysteresis:

The bysteresis is set a1 3% (defaulty when shipped from the factory.

The following cxample shows how to change the hysteresis from 3% 1o 5%.

Key operation | Display example Description
Press [SET] first to start the items selection sequence
SET C6: RANGE HYST and sielc-‘:l !:ﬁ: B.&NGE_HYS] from among the
03.0 % configuration items using [ » ] and [ a ] keys. Then
' press [SLT] again to display the current hysteresis
(3.U% in this example).
> :
Ch: RANGE HYST Pressing | » |, the cursor appears.
03.0 %
>
C6: RANGE HYST Press [ ® ] to mave the cursor to the desired digil to
03.0% change.
B Change the valye to “5" by pressing [ & ] wice.
- Ch: RANGE HYST (if necessary, move the cursor to another digit and
05.0 X change the value).(Note)
. Pressing [SET], the cursor disappears and the
SET C6: RANGE HYST changed display flickers. Press [SET] again to store
05.0 % the changed hystcresis,
SET G6: RANGE HYST Pressing [SET), the system retumns Lo the itern selec-
lion sequence.,

Nute: If you try to set the hysteresis above 25.00 %, an error message “# H. OVER SPEC.”
appears. Tty again (o sel the value within the specilied range.
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8.2.6 Damping Constant
The damping conslant is used to moederate outpul (luctuations. {The larger the damping
constant, the more the ontput is uveraged. Bui the response to an input change will be
slower.) The damping constant can be set as follows:
0.0 sec, 0.5 sec and 1 to 60 sec (in increments of 1 second)
Note: 0.0 sec setting will work as equal ta 0.1 se¢ damping constant,
Setiing value exceeding 60 sec will be automatically sel (o 60 sec.

Proceed as follows to cheek or change the damping constant.

N To check the damping constant:

Key operation | Display example Deseription
Press [SIT] first to start the items selection ge-
SET . quence and select D1: DAMPING from among the
D1: DAMPING . L .
02.0 3 configuration ilems using [ » ] and [ & ] keys,
Then press [SET] again to display the current
damiping constant.
SET Pressing [SET], the svstem returns to the jtems
— DT DAMPING selection sequence.
L]
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B To change the damping constant:

‘The following example shows how to change the damping constant (tom 0.5 sec to 10 sec.

_Key gReration

Display example

Description

Press [SET] first to stan the items selection se-
quence and seleet D1: DAMPING from among the

SET hi: DA: OP ! EHG 5 configuration ilerns wsing [ ®» Jand [ & | keys,
' Then press [SET] again to display the current
damping constant (1.5 5), )
Pressing [ # ], the cursor appears.
3 D1: DAMPING {1If necessary, press [ » | to move the cursor to the
05 s digit to be changed )
. D1: DAMPING Change the value to “1”" by pressin,-g [ & ]. Then move
10.5 s the cursor to another digit by pressing [ » Jand
I& 0 s change the value. In this exumple repeat this process
B until the display shows “10.0 5" (Note}
SET Pressing [SET), the cursor disappears and \he
— D1: DAMPING changed display flickers, Press [SET) again to store
_’ 10.0 = this data.
SET B1: DANPING Pressing [SET], the system returns to the items se-

lection sequence.
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8.2.7 Low Cutoff
The low cutoff is the value sel just above 0% flow rate. Flow rates below this level are
treated as U% and subscquent outpuls as 0% current cutput. The low cutoff can be set from
0 to 10% of the span and in increments of 019,

Procecd as follows to check or change the low cutotf vaiue,

B To check the low cotoff value:

Key operation | Display example Diescription
SET Press [SET] first to slart l_he items selection sequence
B D2. LOW CUT to select D2: LOW CUT from among the configuration
01.0 % items using [ » ] and [ & | keys. Press [SET] again to
display the current low cutoff value,
SET D2: LON CUT Pressing (SET), the system returns to the items

selection sequence.
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B Tu change the low cutoff value:

The lollowing example shows how to change the low cutoff valug from 1.0 % to 3.0 %.

Key operation | Display example l}escf_iﬁﬁdl_'i_
Press [SET] first o start the items selection sequence
. and select D2: LOW CUT from amaong the
SET D2: LOW [:':T 0% configuration items using [ » ] and [ & | keys. Press
- [SET] again (o display the current low cutoff valuc
{1.0% in this example).
> D2: LOW CUT Pressing [ » |, the cursor appears. Then press [ » 10
0.0 X% move lhe cursor 10 the digit to be changed.
Change the value to *3” by pressing [ & ] twice. {Note)
— D2: LOW CUT (If necessary, mave the cursor to anothur digit by
0.0 X pressing [ P ] and change the value.}
s .
DZ: LOW CUT Pressing [SET], the cursor disappears and the changed
03.0 % display flickers. Press [SET] again to store the value.
SET _
pz: LON CUT Pressing [SET], the system returns to the ilems
selection sequence.

Note: If vou trv 1o set the low cutoff valoe above 10 % of 1he span, an error message

% H. O¥ER SPEC appears. Set the value within the specified range.

66 —
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8.2.8 Zero Adjastment
To conduct the zero adjustment of the flowmeter, the fluid in the detector pipe must be
held still.  (If the (luid cannot be stilled by any means, see 8.2.16, “Zero Oflset
Adjusiment.”)
T start the zero adjustment, fotlow the procedure described below,
The zero adjustment for models withow LCD display can be conducted with the switch in

the converter. Sge 6.2, “Zero Adjustment” for details.

Key operation | Display example Description

Press [SET] first to start the itemns sclection
SET sequence and select E1: ZEROADJUST from among

EY: ZERD l]D‘iJL:.'ISTi the confipuration items nsing [ » | and [ & ] keys,

Then press [SET) again to display the corrent flow
rate {1.0% in 1his cxample).
Pressing [ » ], “ADJUST READY" appears as shown
ADJUST READY Jeft and the sysiem is ready for zero adjustment.

01.1 % {Note 13

Pressing [SET), “* ZERQ ADJUST™ appears as

SET - . e
£ ZERD ADJUST shown [eft and the system stavls the 2ero adjustment,

The zerg adjusiment takes about 3 to 6 seconds,
{Note 2)

E1: ZERD ADJUST | Newly adjusted zero point appears.
00.0 %

SET E1: ZERD ARJUST | Pressing [SET], the system returns to the items

seleclion sequence.

Notes
1. Tocanccl ihe zero adjustment, press [ & - The system returns to the peinl
where zero point is displaved.
2. Zero adjustment duration depends on the excitalion frequency
{24 Hz: 3 sec, 12 Hr and 6 Hz: 6 sec).
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8.2.9 Digital I/O
You can select the various digital 1'D) funcrions shown below. Sce Chapter 10 ,"Digital

/O Functions." for details.

B Digital Output Functions (DO is standard and DO2 is optional)

DO1, DO jtems Digital output functions
0: NO USE Net used
1: H ALM High limit alarm output
2: L ALW Low limit alarm oulpul |
['3: EMFTY ALM Emply pipe alarm ouipul T
4: RNG SIG 1 Multi-range oulput No. 1
5: BHG SI1G 2 Multi-range vulput No., 2 T
6: PRESET Preset point output
T: CONY. ALW Converler failore dlarm oulput
[B: PULSE QuT Pulse owlput {aulomatic selection bi-directional flow)  [(Mote 1)
8: PULSE QUT FRD. Pulse ourput {fixed forward fliw) {Note 1)
A: PULSE QUT REV. Pulse oulput {fixed reverse flow) Note 1) |

Note 1: Pulse cutput can be chosen only for DO1{E:PULSE OUT).
In case of the converter for special specifications {refer to 7.3.3 “Converter for
Special specifications™), not only 8:PULSE OUT, bt also 9:PULSE OUT I'RD.
and A:PULSE QUT REY can be selected,

H Digital Input Function (optional)

DI Fynction Digital inpuot fonction

0. NO USE TNot used

1: C STASSTP Fotalizer  Start/Stop

2. C RES/STA Totalizer Rescl/Slarl

3: RANGE SW Remoie selection of multi-range
4: ZEROD ADJ. Zern adjusiment start

5: FIXED OUT Fixcd-value cutput control
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B Digital Output Active Status { Only for Alarm cutpuis )

D01, DO Trems Cutpul Aclion
0: NORMAL CLOSE Normal: conract close,  Alarm out; contact open { Note 2)
1: NORMAL OQPEN Normal;, cantact open,  Alarm oul; contact close {Mote 2)

Note 2@ The contacls of Digital outputs are open while the power supply to the converter 5 ofT.

B Digital Input Detective Level { Only for Counter Control )

In case of the converter for special specifications (refer to 7.3.3 “Converter for Special
specifications’”), Digital lnput Detective Level (Only for Counter Control} can be selected.
For detail, see 8.2.19 “Digital input Detective Level”.

Praceed as follows to check or change the digital 1/0 functions.
B To check the digital I/O functions:

Key operation | Display example

| Descriplion

SET : sequence and select FL: WO FUNCT. from among
Fi: DO1 FUNCT. - L X _
1-H ALN the conliguration items using [ ® ] and [ & | keys,
' Then press [SET] again to display the current D01
function.

Press [SET] first to start the items selection

SET

U F1: DO1 FURCT.

Pressing [SET], the system returns to the items
selection sequence.

Digital output 1 (DO1), digital cutput 2 (1202} and digitai input (DI} can be selecled by the

configuration items as follows:
Digital output 1 {DO1)
Digital cutput 2 {DO2Z)
Digital inpul (I3
Active statgs of D01
Active statas of DOZ

FI:
F2:
Fi:
F4:
Fa:

k31 FUKCT.
D02 FUNCT,
b1 FUNCT.
D31 ALM ACT.
D2 ALM ACT.

The active status of Digital output can be sclected from Normal Open and Normal Close
for Alatm outputs which are the Converler alarm, the High/l.ow limit alarm and the Empty
alarm, Tf the funetion cxcept these alarms is selected as 1DC or DO2 funclion, the active

status is ignored.




TOSHIBA

GF8A07 74

B To change the digital [/O functions:

The tollowing cxample shows how ta change the DO1 fonction from No. 1 to Ne. 3,

Key operation | Display example Descr?p?ion ]
Priss [SET] fizst to statl the items selection sequence
. d select F1: DO1 FUNCT. from among the
SET ~ an g
Fi: | 031 AEL;NCT' configuration items using [ » ] and | & ] keys. Then
' press [SET] again to display the current DO1 [unciion
(1: H ALM in this example)
> F1: DO1 FUNCT. Pressing [ » ]. the cursor appears.
1:H ALM
A F1: D01 FUNCT. Change 1he value to “3” by pressing [ 4 ] owice.
3:EMPTY ALM
SFT Pressing [SET], the curser disappears and the new D01
F1: DO1 FUNCT. function display flickers. Press [SET] again to save the
J:ENPFTY ALM new function.
SET

F1: DO1 FUNGT.

Pressing [SET], the system returns to the items
selection sequence.

it -
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8.2.1{Q Counting Rate (pulse rate)
When the totalizer is used for tolal flow measurement, per-count (pulse) value is the
counting rate. Pulse output is also available for external totalization. In this item, the
counting rate and the putse width for pulse output can be checked or changed., The

counting rate is sel using three digits and exponential quotient.

Forexample,  {.123m’ > 1.23F-1 m'
{123 % 10" m)

Proceed as follows o check or change the counting rate.

B Tocheck the counting rate and pulse width:

Key operation | Display example Description
o Press [SET) first o start the items selection sequence
SET G1: COUNT RATE and select GL: COUNT RATE from among the
1. DOE-2m’ configuration items using [ » ] and [ & | keys. Then

press [SE1] again to display the current counting rate.

SET G1: COUNT RATE Pressing [SET). the system returns 0 the ilems

selection sequence.

Counting rate and pulse widlh can be selecled by the configuration iterns as follows:
Counting rate ~ G1: COUNT RATE
Pulse width G2: PLS. WIDTH

NOTES
1. The counting rate should be set so that its rate for 1007% flow rate output is

within the range from 3.4 to 3600000 pulses/h. If you try to set the counting rate
outside of this range, an crror message ¥ Ho OVER SPECor® L. OYER SPEC

appears.
Sel the counting rate within the specified range.

Example
Casc Range:3600m*h  (1m'/s)

Counting rate(pulse ralc}
Min.: 3600(m*/h) / 3600000(pulses k) =0. 001 m=1 |
Max.: 36(KXm’/h} / 3.6(pulses/h) =1000 m?
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2. The pulse widih can be set from 0.5ms ta 500ms, The pulse width shauld be set
to less than half of the pulse rate for 100% flow rate output. Even il the value
over SO0ms is inpatted, the pulse widih is set to 500ms.

When the pulse width is set to O (zera), it will be aotomatically set to half of the
pulse rate for 100% flow rate oueput. IF this calculated value is over 100ms, the
pulse width is set 1o 100ms.

Examplel
Case Range 3600mYh (1ms)
Counling rate{pulse rate) 0.0 m’
the pulse rate for 100% flow rate
< 3600{m*/h) F 0.001(m") =3600000pulses/h=1000pulsessp
the pulse rate= Ims
*the pulse width(Max. ) = Ims / 2 = 0. 5ms
Examplc2
Case Range 23600m’h  (1m's)
Counting rate{pulse rate) A000m”
the pulse rate for 100% flow rate
: 360KYNT /h} ¢ LODO(M™Y =3.6pulses/h=0.001pulses/p
the puise rate= 100000ms
the pulse width{(Max.) = 1000000ms / 2 = 500000ms
kul, the pulse width is 300ms Max.
¥ the pulse width{Max. } = 500ms
Example3
Case Range 3p00m*h  (1m¥s)
Counling rate(pulse rate) '

Setting pulse width :Dms {automatically set)

the pulse rate tor 1096 How rate
:3600(m Yh) / 1im") =3600pulses/h=1pulses/p
the pulse rate= 1(KK0ms
the pulse widih{Max.) = 10D0ms / 2 = 500ms
bul, the pulse width that aulgmatically set is 100ms Max,
% the pulse width {Max.} = 100ms

3. Tooperate the wotalizer, it is preferable 1o set the indicating unit {UNIT] andfor

UNIT 2} 1o one of the units appropriate for totalization Just 1o make sure it is
operating eorrect]y,
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B To change the counting rate:

The fellowing example shows how o change the counting rate from 0.01 m* o 0.9 1.

Key operation | Display example Descriptm

Press [SET] first 1o starl the itcms selection sequence

SET G1: COUNT RATE and select GG1: COUNT RATE from among Lhe

1. D0E_2n® configuration items using [ » ] and [ & ] keys, Then
) —en press [SET) apain to display the current counting rate
{(1.00E=2m" = (.01 m”).
> Pressing [ P |, the cursor appears. Then press [ » ] as
G1: COUNT RATE many Limcs as necessary 1o move the cursor to of
1. O0E-2m? measuring unil.

G1: COUNT RATE Select “17 as the measuring unit by pressing [ & |.

- Then move the cursor 1o the desired digit by pressing
[ » ] and change the value. In this example repeat this

9. 00E-11
- process unatil the display shows “900E-11."
Pressing [SET), the cursor disappears and the now
SET G1: COUNT RATE counting rate display flickers. Press [SET]| again o
8 00E-1) store the new counling rate.

SET : :
Pressing [SET], the system cetuens 1o the irems

sclection sequence.

G1: COUNT RATE

Naote: The unit changes as shown below by pressing [ a |.
’—’ m: > | —* ml —* (bbl} —* (gal) —I

In case of the converter for special specifications (refer to 7.3.3 “Converer for
Special specifications™), “bbl” can be selected,

The unit in parentheses (bbl), (gal} is shown only when the meter size is selected in
inches.
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$.2.11 Preset Count Value
The preset count value 15 used (o preset the lotalizer. The presel count value can be set from
(} to DO99Y9YY,

NOTE

Taotalizer counting is effective only for the specified direction tlow.
To operate the totalizer, it 3§ preferable to set the indicating unit (UNIT 1 and/or UNTT 2} to

onc of the units appropriate for wotalization just 1o make sure it is operating correctly.

In case of the converter for special specilications {refer 1o 7.3.3 “Converter for Speeial

specifications™), you can sclect Presct Function. For delail, see 8.2.20 “Presel Funetion™.

Proceed as foliows Lo check or change the presct count valug,

B To check the preset count value:

Key operation | Display example PDescription

Press [SET] first to start the items selection

SET sequence and select HL: PRESET from among the
HE: PRESET configuration items using [ M ]and { & ] keys
00000300 C , -
Then press |SET] again Lo display the preset
count valug,
SET Pressing [SET], the system refurns (o the items
Hi: PRESET selection scquence.
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B Ta change the preset count valae:

The following example shows how to change the preset count value from 500 to 1000.

Key operation | Display example Description
Press [SET] first to start the items selection
SET ) sequence and select Hl: PRESET from among the
HY: PRESET conliguration items using [ » | and [ & ] keys.
0G000590 , .
Then press [SET] again to display the preset count
value (300 in this cxample).
Pressing [ B |, the cursor appears, Then press[ » | as
b ) )
H1: PRESET many timcs as necessary to move the cursor to the
00000500 desired digit 1o be changed.
Change the value by pressing | & ]. Then raove the
A H1: PRESET cursor p another digit by pressing [ » ]and change the
00001500 value. In this example repeat this process until the
ooae100a display shows “10{}(.”
Fressing [SET], the cursor disappears and the now
SET H1: PRESET preset count value display flickers. Press {SET] again to
gooo1000 save the new preset count value.
SET H1: PRESET Pressing [SETY, the sysicm returns o the items
sclection seguence.




TOSHIBA

6F8A0TT4

8.2.12 High and Low Limit Alarms

The high and low limit alazms can be set to output an alarm signal when the flow rate ex-
ceeds the high or low limit sct value. When this alarm ocowrs, a 1. ALARM or .. ALARM

message appears. This high and low limit alarm function can gach be enabled or disabled in

this item. The high and low limit values can be set from —10% to 1 1% of the span of the

range (Range 1) in increments of 0.5%.

Proceed as follows to check or change the high and low limit values.

B To check the high and low limit values:

Key operation | Display example Deseription

E1: H. ALARM 3ET
ON

Press [SET] first to start the 1tems selection scquence
SET and select 11: H ALARM SET [rom among the
configuration items using [ » Jand [ & ] keys, Then
press [SET] again to display the high limit alarm
cnable/disable status.

SET

[1: H ALARM SET | Pressing [SCT], the system relumns to the items
selection sequence.

High/low Limit alarm enable/disable status and high/low limit value can be selecied by the

configuration ilems as follows:

High limit alarm enable/disuble status 11
High limit value 12:
Low limit alarm enable/disable status 13

Low limit value 14:

- X %=

ALARM SET
ALARM YAL
ALARM 3ET
ALARM VAL
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B To change the high/Jow limil alarm status and its alarmt limit valoe:
The following example shows how to change the high Llimit alarm enable/disable status
from OFF 1o ON and change the high limit value from + 100 % to +105 %.

Key operation | Display example Description
Press [SET] first 1o start the ilems sclectian sequence
SET .
11- H ALARM SET and select _l]. l.-l.Al_Al_i.MSE]'fmm ameng lhf
OFF configuration ilems using [ » ] and [ & ] keys, Then
press {SET) again to display the high limil alarm
enable/disuble slatus {OFF al this point),
> 11: H. ALARM SET _
Pressing [ P |, 1he cursor appears.
OFF
-
I M. h&': AW SET Change the status by pressing [ 4 ], (Note 1)
Pressing [SET), the curser disappears and the
SET 12: H. ALARM VAL changed strafus Mickers. Press [SET] uge‘nn tor sve
+100. 0% the stalus. Then the system goes ta the item
- 12: H. ALARM VAL, and displays the current hagh
Hanil value {+100.0%:).
» 120 M ALARMOVAL |
$100. 0% ove the cursar to the digit to be changed.
Change the value to "57 by pressing | & ] five times.
— 12 ALARM VAL | (Note 2)
+105. 0% (K necessary, mave the cursor 1o anoiber digit by
pressing [ ] and change the value.)
ST |2 ALARN VAL P.mmi.ng.[SET]J ll'!E: cur.‘mr_ disappears and the cha-nged
+105. 0% high Timit value display flickers. Press [SET] again 10
' save the valuc.
SET 12: ALARK VAL Fresm_ng [SET], the system returns o the items
sclection scguence.

Notes:

1. Wthe high limil alarm cnable/disable status is set 10 OFF, (he subsequent high
limit value setling sequence will not come out.

2. If you iy 1o set the value above +110% or below —10% of the span, the error
messages ¥H OVER SPEC or #L.  OVER SPEC, respectively, appear. Sel (he high or

low limit value within the specified range.




TOSHIBA 6F8A0774

B To change the high/low limit value:

The following example shows how o change the high limit value from +105 % to + 103 %,

Key_hfa-ératiun Display example Description

Press [SET] first to start the items selection sequence

; % + FL, LY -' e
A g | > |nd (4 Ty Thon
' press [SET] again to display the corrent Righ limit
valpe (+105.0% in this example).
> Pressing [ ® 1, the cursor appears, Then press [ » ] as

[2: H. ALARN YAL | many times as necessary to move the cursar o the digit
+105. 0% | to be changed.

Change the valug to “3::‘-53}' pressing [ & ] as many times
— I2: H. ALARN VAL | as necessary. (Note)

+103. 0% {If necessary, move the corsor to another digit by
pressing [ » ] and change the value.)

X Pressing [SET], the cursor disappears and the changed
SET 12: H ALARM VAL | high limit value display flickers, Press [SET] again to
+103. 0% | save the value.

SET 12: H. ALARM VAL | Pressing [SET], the system returns 1o the items selec-
tion sequence.

Note: If you ey 1o sct the value above +110% or below =10% of the span, the crror mes-
suges ¥H OVER SPEC or $L.  O¥ER SPEC, respectively appear. Set the high iimil
value within the specified range.
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8.2.13 Emptiy Pipe Alarm
The empty pipe alarm is used to notify that the detector pipe is not filled with fluid. [f an
empty pipe condition occurs, a message ¥ EMPTY appears. You cun enable or disable this

function here.
In case of the converter lor special specifications (refer o 7.3.3 “Converter for Special
specificalions”™), you can sclecl Empty Pipe Alarm setting OFF, ONLEVELL, ON LEVEL2Z,

or ON LEVELS.

B Empty Pipe Alarm Functions

Empty pipe Function
alarm
G: OFF Disable empiy pipe alarm

1: ON LEVEL? Enable emply pipe alarm (delective level high)
2: ON LEVEL? Enuble emply pipe alarm {detective level middle)
3

: ON LEVEL3 Enable emply pipe alarm (delective level low)

NOTE: Seuing enable empty pipe alarm, normally select “1:0N LEVELY™,
[0 case of difficult condition e detect empty pipe alarm, scicct
“2:0N LEVELZ" or+3:0N LEVEL3™.

Proceed as follows o check or change the empty pipe alarm enable/disable status,

B To check the empty pipe alarm enable/disable status:

Key operation | Display example | Description
Press [SET) fiest ta start the items selection sequence
SET J1: EMPTY ALN and slcl{:cl J 1: TEI\-TFI'YIALM from among the '

o configuration items using [ » ] and [ & ] keys. Then
press [SET] again to display the current empty pipe
alarm enable/disable status.

SET +J1: EMPTY ALM Pressing [SET), the system returns 1o the ilems selec-

101 SequEnce.
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B To chunge the empty pipe alarm enable/disable status

{Normal Converter):

The following example shows how 1o change the empty pipe alarm enabic status.

Key operation | Display example Description
Press [SET] first to start the Hems selection sequence
SET and select J1: EMPTY ALM from among the
J1; EMPTY ALN configuration items using [ » ] and [ & ] keys. Then
ON press [SET] again to display the cureent emply pipe
alarm enable/disable status. {In this example ON will be
displayed.)
J1: EMPTY ALM Pressing [ » |, the cursor appears.
ON
F Y
J1: EMPTY ALM Seleet “OFF” by pressing [« .
OFF
. Pressing [SET], the cursor disappears and the selected
SE1 ) . . .
J1: EMPTY ALM status display flickers. Press [SET] again to save the
OFF status,
SET . . - -
d1: EMPTY ALM Pressing [SET]. the system returns (o the items selec-
tion sequence.
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B To change the empty pipe alarm enable/disable status

(Converter for Special specifications):

The following example shows how to change empty alarm from NO.1 te NOW(O,

Key operation | IMsplay example Description
Press [SET] first to start the ilems selection seguence
SET and select J1: EMPLY ALM from among the
Jt: EMPTY ALM configuration items using [ » ] and [ & ] keys. Then
1:0N LEVELI press [SET] again Lo display the current empiy pipe
alarm enable/disable status. {In this example ON
LEVEL] will be displayed.)
> J1: EMPTY ALM Pressing [ ). the cursor appears.
1:0N LEVEL1
r
J1: ENPTY ALN Select “(OFF” by pressing [ & 1.
0:0FF
SET Pressing [SET], the cursor disappears and the selected
: J1: EMPTY ALM stalus display [lickers. Press [SET] again to save the
0:0FF status.
SET : , i
J1: EMPTY ALM Pressing [SET], the system returny to the ilems
sclection sequence,

g1 -
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%.2.14 Rate-Of-Change Limit
The rate-of-change limit 15 vsed (o climinate high electrical noise contained in the process
flow signal,
To check electrical noise, two parameters are defined: rate-of-change limil (set in pereent
value of the span} and control limil time (et in units of scconds). Normally the flowmeter
produces the analog output signal by sampling the Now rate signal al 1/24 {or 1/12) of a
second sampling rate, If (he sampled value exceeds the set rate-of-change limit value based
on the averaged flow rale value up uniil the sampled time, the systems will reject that
sampled value and instead the averaged value including the rare-of-change limit value in
place of the rejected sampled value will be output. However, if the limit-exceeding sampled
value continues for the same flow direction for mere than the preset control limit time, that

cata will be used as the output signal. The setting ranges for these (wo paramelers are as
tollows;

* Rate-of-change limit
) 1o 30 Ffsampling rate (in incremems of 0.5 %)
Where the sumpling rate is either 1524, 1/12 or 1/6 of a sccond depending on the

excitation frequency as shown below:

Excitation frequency Sampling rate
24 Hx 1/24 sec
12 Hz ot 6 Hz [F12 sec

* Control limit time: ¢ 1o 20 scc {in increments of 1 second)

NOTE
If “0° is set in cither of these parameters, the rate-of-change limit function is disabled,

Proceed as follows to check or change the rate-of-change limit value and the contral limit
time.




TOSHIBA 6F8A0774

B To check the rate-of-change limit value and the contro! limit time:

Key operation | Display example | Description

Press [SETT first 10 start the items selection

SET K1: LINIT RATE sequence and select K1: LIMIT RATE from among

05.0 % 1he configuration items using [ » jand [ & ] kevs.
- Then press [SET] again to display the current

rate-of-change limit time.

SET K1: LINIT RATE | Pressing [SET]. the system returns to the items
selection scquence.

Rate-ol-change limil value and control Jimit time can be selected by the configuration itcms

as follows:
Rate-of-change limit value K1: H LIiNIT RATE
Control limil time K2: H LIMIT TIME
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M To change the rate-of-change limit value:

The following cxample shows how to change the rate-of-change limil value from 100 % 10
15.0 6.

!fey operation | Display example Description
! Press [SET] first to start the items selection scquence
SET K1: LINIT RATE and select K1: LIMIT RATE from among the con-

0.0 & figuration items asing [ ® | and [ & ] keys, Then

press [SET] again 1o display the current
ratg-of-change limit value {10.0 % in Whis exatple).
Pressing [ ], the cursor appears. Then press [ » ] as

| 4
K1: LINIT RATE many (imes as necessary to move the cursor o the digit
10.0 X | tobe changed.
Change the value o “57 by pressing [ & | five times.
A K1: LIMIT RATE (Note)

15.0 % (It necossary, move the cursor to the next digit to be
= changed by pressing [ » |, and change the value.).

Pressing [SET], the cursor disappears and changed
SET KI: LIMIT RATE | rate-ofchange limit value display flickers. Press [SET)
15.0 X | again ro save the valuc.

SET K1: LIMIT RATE Pressing [SET], the system returns 10 the itemns selec-
tion sequence.

Note: 1f you try 1o set the value outside the valid range, an error message ¥ H OVER SPEC
appears. Set the value within the specified range.

To change the conirol limit time. select the item K2 LIMIT TINE,




TOSHIBA EFBAQTTA

§.2.15 Fixed-Value Output
The fixed-value output is used ta cutpul a fixed current and a fixed pulse output independent
of the flow rate signal. (The fixed pulse output is available only when DO1 is used for
PULSE OUT function.) The fxed-value output can be set in the ranges described below:.

(Current outpul and pulse output can be sct and ouiput at the same time.}
* Fixed current output: 3 to 24 mA (in increments of (1.1 mA)
* Fixed pulse output: () 1o 1000 pps (in increments of 1 pps)

It you have disabled this function (sct to OFF), you do not have te sel the subsequent
current and pulse ourput values,

When this function is enabled (set to ONY}, the measured data is displayed with the primary
indicating unit only on the first line of the display and the fixed current output is displayed
an the sccond line of the display. Other data putput and display conditiens are as follows:

» Current output:  Uscr-sel custent output

» Pulse putput: Fulse output with & user-set counting rate

* Digital output({s): Previous status is retained {excloding pulse output),

» Data Display: Instantaneous {low rates and tlow velocity {no tolalization)

Drisplay example:

f_r,_,_.-f—-"'Primary indicating unil
1.000 mfs 1

# FILOUT 20.0 mA T Tixed current oulput value

display

This fixed-value cutpul function does not work in the calibration mode.
Proceed as follows 1o check or change the enable/disable status of the fixed-value output

and its output values,
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B To check the enable/disable status of the fixed-value output and its output values:

Key operation | Display cxample Description
Press [SET] firsl 1o start the items selection sequence
SET and select LI: FIXEDOUT from ameng the
L1: FIXED OUT configuration ilems using | » ] and | & ] kevs. Then
ON press [SET] again to display the fixed-value outpul

enablesdisable siatus.

sET

L1: FIXED QUT Pressing [SET), the systen returns (o the items
selection sequence.

Fixed-value oulpul enable/disable status, fixed current output and fixed pulse outpul can be

sclecied by Lhe conliguration items as [ollows:

Fixed-vilue enable/disable statos L1: FIiXEDR QUT
Fixed current optput L2: FIX. CURR.
Fixed pulse output L3: FIX. PULSE
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B To change the enable/disable status of the fixed-value output and its output values:

The following cxample shows how to enable the fixed-value output function and ta set irs
fixed current culpul 10 20 ma DC.

Key operation | Display example Description

Fress [SET] first to start the items selection sequence

SIET ) and selcet L1: FIXED OUT from umong the
L1: FIXED QUT " L .

OFF conligurarion items using [ ® ] and [ & ] keys. Then
press [SET] again to display the current fixed-oupuot
enable/disable status (OFF in this example).

> L1: FIXED OUT _
0FF Pressing | » |, the cursor appears
A .
L1t FIXED [?:T Sclect “ON” by pressing [ & |
SET L?2: FIL CURR Pressing [SET], the selected status (ON) Mickers. Press
i 10.0 r;m [SET] again to save the status. Then the system goes 1o

the tixed current valuc setling sequence,

> L2: FIX. CURR. .
10.0 nA Move the cursor to the digil to be changed.

A L2: F(x. cugp. | hensc the value Lo 2" by pressing [ 4 ] twice.
20.0 mA {If necessary, move the cursor to another digit by

pressing [ # ] and change the valuc.) (Note 1)

Pressing [SET], the cursor disappears and the changed

SET L3: FIX. PULSE value display flickers. Press [SET] again (o save the

100 PP3 value. Then the sysicm goes 1o the {ixed pulse output
. selting sequence. {Note 2)

SET L3: FIX PULSE Pressing [SET], the corsor disappears and the fixed

100 PPS pulse oulput value [lickers. Press [SE1] again 1o save
the value.
SET L3: FI% PULSE Pressing [SET], Lhe system remrns to the itoms
= selection seguence,

Notes:
1. If you try to set the fixed-value output above the allowable range, an error message
¥ H OVER SPEC appears. Iy 10 sei the value within the specified range.
2, W PLLSE OUT is not selected for digiral eutput, the subsequent pulse outpal setling

sequence will not be displaved.
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W To change the fixed pulse output value:

The following example shows hew io change the [ixed pulse output value from 50 pps to

100 pps.
_I{ey upemﬁﬁn Display example Description
Press [SET] first to start the items selection sequence
SET L3 FIL PULSE and s:'elect -[.3: IFIX. PU_LSE from among the '

050 PPS configuration items using [ P | and [ & ] keys. Then
press [SET] again to display the current fixed pulse
oulput value {30 pps in this example).

> Pressing [ # ], the cursor appears.
L3: FIX PULSE {if necessary, move the cursar hy pressing [ » ] to the

050 PPS digit to be changed.)

- L3: FIX. PULSE Change the value to 17 by pressing [ & . Then move
— 150 PPS the curser to another digit to change and change the
100 PPS value, In this example repeat this process until the
B display shows “100 pps."
SET Pressing [SET], the curser disappears and the changed
: L3: FIX PULSE value display flickers. Press [SET] again to save the
100 PPS | value.
SET Pressing [SET], the system returns 1o the items
L3: FIX. PULSE SRING » G : :
selection scquence.

Fixed currcnt output value can be changed by selecting the configuration item L.2: FIX.

CURR.

88 -
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8.2,16 Lero Offset Adjustment

Zero offset can be applied 10 make the flowmeter outpats comparable 10 process valucs
measurcd by other instruments. If the zero adjusiment described in 6.2 requiring & zero
flow rate condition can be performed, this zero offset adjustmaont is not needed. When the
zero adjustment 15 completed, zero offsel will be automarically cleared to zero.

Zero offsct can be setin the range described below:

Zero offset: 20,125 m/s (*1.25 % of 11) m/s—-maximum range) maximum

Procecd as tollows to check or change the zero offset value,

B To check the zero offset valuae:

Key operation | Display ¢xample Description

o Press [SET] first to start the items selection sequence
SKEI M1: RANUAL ZERD | and select M1: MANUAL ZERO from among Lhe
1002. 5 % configuration items using [ » | and [ & | keys. Then

press [SET] again to display the current zero offset value

SET M1: MANDAL ZERO | Pressing |SET], the systern returns to the items selection
SeqQUCTCe.

B To change the zero offset value:

Calculate the zero offset valug with the following equation:
Zero offset value (%) = {{actual flow rate) - (LF404 measured value)}

The zero olfsel value should be caleulated in percent value for Range 1. See the following
cxample.

{Example)

Measured condition Flow rate % in measuring span
Actual flow rate obtained

3 1 [
from othet inslrument, 10.0 m¥min 20 % ]
LF404 measured value 1{1.5 m*min 52.5 %
Zero offset P —2.5%

If zero oflse s setw —2.5 %%, the LF404 converter will outpat 3000 %
o rate instead ol 52.5%,
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The following example shows how to change the zero offset value from +1.U5% to —2.5%.

!FKey operation | Display example Description

Press {SET) first to start the ilems selection sequence

SET W1: MANUAL ZERD and s_clv:ct M] M\NU%LZERU from among the
+001. 0% configuration items using [ ® ] and [ & ] keys. Then
press [SET) aguin to display the curtent zerg offset
value.
> Pressing [ » |, the cursor appears,

M1: MAHUAL ZERD | (If necessary, press [ P ] as many tmes as
1001. 0% | necessary to move the curscr to the desired digit 1o

I e change.}
M1: MANUAL ZERO | Change the sign code (“+™ to “—) by pressing [ & ]
— ~001. 0% | Then move the cursor to another digit by pressing [ » ]

-002. 0% and change the value, In this example repeat this process
until the display shows “—0032.5 %.7 {Note)

-002. 5%

SET Pressing [SET], the cursor disappears and the changed
M1: MANUAL ZERD | value display flickers. Press [SET] again to save the
-002. 5% value.

SET

MI1: MANUAL ZERO | Prossing [SET], the system reiurns to the setting
items seleclion sequence.

Note: If you Iry to set the value above +0.125 m/s or below —1.125 m/s, the eror messages
* H OVER SPEC or® L. OVER SPEC, respectively, appears.

Sel the value within £0.125 ms.
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*Note

Only in case of the converter for special specification (refer w 7.3.3 “Converter for
Special specilications™), read from 8.2.17 108,220,
‘The normal canverter dose not have these parameters, and these parameters do not appear
in the items sglection sequcnce.
8.2,17 Password
The converter for special specilications have password that protects from calibrating and
changing part of parameter that influences measurement.
Proceed as foilows to check or change the password,
B To check the password:
Key operation | Display example Description
Press |SET] first to starl the ilems sclection
SET Ad: PASSHORD sequence and select Ad: PASSWORD from ameng the
) (23 configuration ilems using [ ® ]and [ & | keys Then
press |SET] again o display the current
password(123).
SET Ad: PASSWORD Pressing [SET], the system returns to the items
selection sequence,
Note: In case of inpulting wrong password in the password input mode
Key operation | Display example Description

Press | SET] first to start the items s¢loclien
SET A4: PASSWORD sequence and select Ad: PASSWORD from among, the
(33 configuration items using [ » ] and [ & ] keys Then

press [SET) again ta display the “#**7

SET A4: PASSWORD Pressing {SET], the system returns to the items

D seleclion sequence,
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B To change the password;
The following example shows how to change the password from 123 mm to 453 mm.

Key operatior | Display example Description

Press [SET] first 1o start the items selection

sequence and sclect Ad: PASSWORD from among the

SET configuration ilems using { # ] and [ & | keys. Press

Ad: PASSWORD [SET] again to display Lhe curreni password (123 in
123 this example).

Case of inpuiting wrong password in the
password inpet mode, Lhe corrent password
docsn't appear, but “***” appears.

> Pressing [ » ], the cursor appears. Then press [ » |
Ad: PASSKORD a5 many limes as necessary to move the curser to digit
123 to he changed.

Ad: PASSNORD Change the value by pressing [ & ]. Then move the
A r 433 cursor 1o another digit by pressing [ » ] and change
;53 the value. In this example repeat this process until the
- display shows “433" Note)
SET Pressing [SET], the cursor disappears and the changed
Ad: PASSWORD display Nickers. Press [SKET] again 10 save the valoe.
456

. Pressing [SET], the system relums (o the llems se-
SET Ad: PASSKORD leclion sequence.

Note:
L. Setang “00U” to the password, password input made doesn’t appeur and all
configuration parameter and calibrate can be changed.
2. I password is set, do not forget the password. Tn case of forgetiing password,
refer (o nexi page, resdout the password. But the administration, including

the way to readowr password,
<Notice>
The mcthod of PASSWORD MANAGEMENT including its lifting or reading out requires
10 be controlled by our system's own risk.
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*In case of forgetting password (reading out password)

Proceed as follows to only readout password in casc of forgetting password. In the other
case, do not da it
«<Notice>
The method of PASSWORD MANAGEMENT including its lilting or reading out requires
te e controlled by system™s own risk.

B Readout the password:

The fellowing example shows how to readout the password .

Key operation | Display example Description

Befor lurning on power, open the housing cover for
LCL display, and short-circull between TT-RST and
TT-G that is back of the operation panel with the
clip-type cable (refer to Figure 8.1)

After that, wrning on power, LCD hack-light bright.
in the operation panel

Open the clip-type cahle,

10. 00 »/s LCD displays “SIGNAL CHECK”, and after thal
000 % displays measured data.(measurement mode)
SET PASSWORD  INPUT Pressing [SET), password input modc and the cursor
000 appears.

PASSWORD |NPUT

S » 100 Change the value by pressing [ 4 Jand [ » ].
120
123 o
SET PASSWORD IKPUT Pressing {SET], the cursor disappears and the changed
123 display Mickers. Press |SLET] again to input the value.
SET Al: EX. CURR. Whether input password agrees or dose not agree | the

itemns selection sequence, “A1:EX. CURR™ appears.

- » | A4: PASSHWORD Select Ad: PASSWORD from among the configuration
items using [ ® ] and [ & Jkeys.

SET Ad: PASSWORD Press [SET] again to display the current
123 password{123).
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clip-type cable

—

-

-
housing cover for . Control keys

LCD display operation panel

Figure 5.1
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3.2.18 4-20mA Alarm Outpui
The 4-20mA Alarm output is the value of current cuiput at converter alarms as emply pipe

alarm or self-diagnostics alarms.
You cun select the various current output value at converter alarms shown below,

B 4-20mA Alarm output Functions

4-20 ALM. Out items Current Qutput Value at Converter Alarms
0: GNDER 3.0mA Under 3.0mA output

I: 4.0mA 4.0mA output

2: HOL.D Measured data held

3: OYER 24.0mA (rver 2400 A oulput

Proceed as follows to check or change the burn out.

B Ta check the 4-20mA Alarm output functions:

Key operation | Display example Deseription

Press [SET] first to start the items seleclion sequence

SET D3: 4-20 ALK, OUT und select _[)3: .4-2“ AI'.M.OLT from among, th-::r ‘
configuration items using [ ® ] and [ a | keys. Then

1:4. DmA .
press [SET] again to display the 4-20 ALM.OUT

Tunction.

SET

D3: 4-20 ALM. OUT | Pressing [SET], the system refurns to the items
sclection sequence.
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B To change the 4-20mA Alarm output functions:

The following example shows how to change the 4-20mA Alarm output function from No. 1
lo Nog. 3.

[ Key operation Display example Description

Press [SETT first to start the items selection sequence
and select D3 4-20 ALM.OUT from anmiong the

SET - A-
D3; 4-20 ALW. OuT configoration ilems using | » ] and [ & ] keys. Then

1:4. OmA ) )
press [SET] again to display the current hurn o
Tunction {1: 4.0mA in this example).
> D3: 4-20 ALM. QUT | Pressing [ ® |, the cursor appears.
1:4. GmA

A D3: 4-20 ALM. OUT | Change the value 1o “3" by pressing | 4 | twicc.
3:24. OnA
SET Pressing [SEET], the cursor disappears and the new
D3: 4-20 ALM. OUT | burn out function display flickers. Press [SET) again to
i:24. OmA save lhe new funclion.
SET

B3: 4-20 ALM. OUT | Pressing [SET], the system returns to the items
sclection sequence.
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8.2.19 DI detective Level
In case of counter (pulse output) control is sclected as 121, you can set detective level H

level or L level.

B D detective Level {only ease counter contrul is selected as DI ):

DI DET.LEYEL Digital input function Counter contral signil

Items

¢: L LEVEL IM 1:0 STA/STP H level signal inpul: COUNTER STOP
(Totalizer Siurt/Stop) L level signal input: COUNTER START
D 2:C RES/STA H level signal input: COUNTER START
{Totalizer Reset/Start) ! L level signal input: COUNTER RESET

1: H LEVEL DY 1:C STA/STR H level signal input: COUNTER START
(Totalizer Start/Stop) L. levc] signal input; COUNTER STOF

| DI 2:C RES/STA H level signal inpul; COUNTER RESET

{Totalizer Reset/Start) I, level signal input: COUNTER START

‘The detective level of DI can be selected from H level and 1, level for Counter control
which arc the lotalizer Starl/Stop the otalizer Reset/Start. If the function except these
counter control is selected as DI lunction, the detective level is ignored,

Froceed as (ollows to check or change the DI detective level.

B To check the IM detective level;

Key operation | Display example Description

SET Press [SET] first to staet the ilems sclection sequence
F6:DI DET. LEVEL | and select Fé: DI DET. LEVEL from among the
1:H LEVEL configuration items usging | » jand | & | keys. Then

press {SET] again 1o display the T detective level.

SET FG:DI DET. LEYEL | Pressing [SET), the system returns o the ilems
sclection sequence.




B To change the DI detective level:

The following example shows how to change the I deiective level from H level ta 1. level,

Key operation | Display example Description o
Press [SET] first ta start the items selectinn sequence
: . LEVEL {
SET F6:D1 DET. LEVEL and slclecl .Fﬁ pl DEI“ r_om amaeng the
1-H LEVEL conliguration ilems using [ » ]and [ & ] keys. Then
) press [SET] again to display the current preser level
_ _ | function (1: H LEVEL in this example),
> FB:D) DET. LEVEL | Pressing[ » ], the cursor appears.
1:H LEVEL
— F6:D1 DET. LEVEL | Change the value 1o “(xL LEVEL” by pressing [ & ].
0:L LEVEL
“}-’reaasing [SET], the cursor disappears and the new
SCT F6:DI DET. LEVEL | presct level function display flickers. Press [SET] again
0:L LEVEL to save the new lunction.
SET F6:D1 DET. LEVEL | Pressing [SET), the systetn returns to the ilems
selection sequence.
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£.2.20 Preset Function

The various

preset point output flunclions shown below can be selected.

B Preset Point Qutput Functions

¥ functlon Preset point outpat level function
0: HOLD Output status level hold

1: 50ms PULSE Pulsc out (pulse width 30mx)

2: 500ms PULSE Pulse vut {pulse widih 51KIms)

Proceed us follows to check or change the preset point output functions.

B To check the preset functions:

Key operation 1

Display example Description

Press [SET]) first to start the items selection sequence

SET H2: PRESET FUNCT and Sfclecl HZPRE'SET FUNCT from among the
0:HOLD configuration items using [ » ] and [ & | keys. Then
press [SET] again to display the carrent preset level
fusclion
SET

H2 PRESET FUNCT | Pressing [SET], the svstem returns to the items selec-
tion seguence.
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B To change the preset functions:

The following example shows how to change the preset level function from No. 0 to No. 1.

Key aperation | Display example l]es't-:;‘iption

Press [SET] first 1o start the items sefecliion sequence

SET H2: PRESET FUNCT and .tl'.elect _HZ:_PRESE’II'FUNCT from among the
0:HOLD conflguration items using [ » Jand [ & | kevs, Then
' press [SET) again (o display the current presct level
Tunction (0: HOLD in this example).
> HZ: PRESET FUNCT | Pressing [ W ], the cursor appears.
j 0:HOLD
-

H2: PRESET FUNCT | Chamge the value to *17 by pressing [ & ].
1:50ms FULSE

Pressing [SET], the cursor disappears and the new
SET H2: PRESET FUNCT tpreset lcvel function display flickers. Press [SET] again
1:50ms PULSE | to save the new function.

SCT
Hz: PRESET FUNCT | Pressing [SETT], the system returns (o the items

sclection sequence.

- 100 —
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9, Calibration

2.1 Calibration Items
You can conduct the [ollowing in the calibration mode:
* Checks or calibrates the zero and span of the LF404 converter by using a simulation signal.
* Checks of 1he excitation current.

To change the mode (o the calibration mode, see 7.3.1, “Mode Change.”

IMPORTANT
To check or change the zero and span of the converter, follow the procedure deseribed
below. However, these are already checked and calibrated when shipped from the

factory. Do not change these settings unless it is necessary to calibrate in the field.

Calibration items are listed below, See each section fer detailed procedure,

Section | Configuration item Display example Page
9.2.1 () % flow ralc calibration NI:FLOW CAL (% 0.0% | 102
9.2.2 30 % flaw rate caltbration N2:FLOW SIG.50% 50.0 % | 103
9.2.3 100 % flow rute calibration | N3:FLOW CAL100% | 1000 % | 104
9.2.4 Excitation current N4:EX. CLURR.DSP, 0200 A | 105
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9.2 Calibration Using Converter Signal Source

92.1 0% Flow Rate Calibration

B To check the zero point of flow measurement:

Key operation | Display example Description

Press [SET] first 1o start the items seleetion sequence
and select N1: FLOW CAL 0% [rom among the

SET N1:FLOW CAL OX configuration ilems using [ #» j and [ 4 ] keys. Then
0.0 % press |SET) ugain to go inlo the calibration mode
and calcuiate and display zero point using a
simlation signal,

SET N1:FLOW CAL 0% | Pressing [SET], the system rcturns to the ilems
selection sequence.

B To change the zero and span of the converter:

Key operation | Display example _ Descriplion
Press | SET] firsl to start the items selection sequence
SET and select N1: FLOW CAL 0% from among the
N1:FLOW CAL 0¥ | setting itemns oeing [ M | and [ & | keys, Then press
e1X [SET] again 1o go inte the calibration mode and

calewlate und display zero point using a simulation

signal.

Pressing [ T, “ADJUST READY" appears as

shown left and 1he system goes into a calibration

ready condilion. {Note 1)

NT<FLOW CAL DX Pressing [SET], “* CAL 0% ADJ.” appears as'shown

E— £ CAL 0X ADJ. left and the sysiem starts the zero calibration. The
zero calibration takes about 3 10 6 seconds. {(Note 2)

> ADJUST READY
0.1%

SET
N1:FLOW CAL 0% . .
0.0 % Newly calibrated zero point appears.,
SET . e .
HI:FLOW CAL 0% Pressing [SET], the system returns to the itams
selection sequence.

]

Nates:
1.To cancel zero calibration, press | & . The system returns (o the point where the zero point
display appears,

4. Calibration tine depends on the excilation [requency {24 1z 3 seg, 12 1z and 6 [Tz 6 sec).

- e -
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9.2.2 50 % Flow Rate Calibration
Using the converter's internal calibration circuit, the system can calibrate the 50% flow rate
paint. The 50% (ow rate point calibration must be executed afier conducting the 100%: flow
rate (span) calibration. The 509 flow rate calibration may differ depending on the 100%

flow rate calibration resull.

B To check the 505 flow rate point of low mepsurement;

Key operation | Display example Description
Press [SET] [irst to start the items selection sequence
SET and select N2: FLOW SIG 509% from among the
- - N2:FLOW SIG 50% | configuration items using [ » Jand [ a } kevs. Then
U 50.1 % press [SET] again to go into the calibration mode

and calculate and display 5% flow rate point using
a simulation signal,

SET N2:FLOK SIC 50% Pressing [SET], the system returns to the jtems

sclection scquence.

B To chanpe the 50% flow rate point of the converter:
Key operation | Display example Description

Press [SET] first to start the items selection sequentce
and select N2: FLOW S5IG 50 % from among the

SET N2:FLOW SIG 50% | configuration ilems using| ® ]and [4 ] keys. Then
50.1 % press [SET] again o go inte the calibration mode
and calculate and display 5% flow rate point using
a simulation signal.

[ 2 ADJUST READY Pressing [ » |, “AINUST REAI.H”’ El[}p{:flrﬂ a_s
50.1 % shown left and the system goes into a calibration
ready condition, (Note 1)

Pressing [SET), “* CAL. 50% ADL” appuars as
— N2 FLOW 301G 30X | shown left and the system staits the 50% calibration.
x CAL. 50% ADJ. The zcro calibration takes aboul 3 1o 6 seconds.

{Note 2)

SET | Nz:FLow sig 50% | | , _
50.0 % Newly calibrated 5% [low rale point appears.

SET H2:FLON SIG 50% Pressing [SET], the systern retutns to the items

selection sequence,

Notes:
1. Tocancel 30%. flow ratc calibration, press [ & |. The svstem retumns (o the peint where
508 flow rate is displayed.
2. Calibration time depends on the exciiation frequency (24 Hz: 3 sec, 12 He and 612: 6 scc),

— 103 -
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9.2.3 10 % Flow Rate (Span) Calibration
Using the converter’s internal calibration circuit, the system can calibrate the 100% flow

rate point (hereafter called span).

B To check the span of the converter:

' Key operation | Display example I]e;'apliun

Press [SET] first 1o start the ilems selection sequence
SET imd select N3: FLOW CAL 100% {rom among (he
N3:FLON CAL100X | configuration ilems using [ ® ]and [ & ] keys. Then

100.1 % press [SET7 again 10 go into the calibration mode
and calculaie and display the span using a simelation
signal.

SET Pressing [SET], the svslem retorns (o the iiems

selection sequence,

N3:FLON CAL10O%

B To change the span of the converter:

Key operation | Display example Description

Press [SLET] first to start the irems selection
sequence and sclect N3 FLOW CALINS from
SET M3:FLON CAL100X | among the configuration items using [ ® | and
100.1 X [ & | keys. Then press [SET] again to go into the

calibration mode and calculate and display 14K
flow rate paint using a simulation signal,

[ ADJUST READY Pressing [ » ], “ADJUST READY™ appears as

100.1 %

shown leli and the system goes into a calibration
ready eondition. (Note 1)

Pressing [SET], “* CAL L% ADJ." appears as
T | NY:FLON CALTODX [ shown left and the system starts the 100%

$ CAL. 100X ADJ. | calibration. The zero calibration takes about 3 1o
6 seconds. (Note 2}

SET

N3:FLOW CAL100X ] ] .
1000 % Newly culibrated 100%: flow rate poinl appears.

S5ET N3:FLOK CAL100X Preisirng [SET], the system retumns to the items
- sclection sequence.

Notes:
1. Tocancel the span calibration, press [ 4 | The system relurns Lo the point where 100%
flow rate is displayed.
2. Calibration time depends on the excitation frequency (24 Hz: 3 sec, 12 Hz and 6Hz: 6 sec).

- 104 —
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9.2.4 Checking the Excitation Current Value
You can menitor the exciting current value. The excilation eurrent value is factory
adjusted when shipped. Contact your aearest Toshiba representative if any chunge

1% NECessary.

B To check the exciting current value:

Key operation | Display example Description

Press [SET] first to start the itens selection sequence
SET - :
N4'EX. CURE DSF. and are]ect NrIEX. CUI}R. DSP. from amony the
configuration items using [ » ] and [ & ] keys, Then

0. 2100 mA
press [SET] again 10 display the excitation corrent
value.
Pressing [SET], the system returns to the items
SET N4:EX. CURR. DSP. | seleciion sequence.

- 103 -
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10. Dvgital 1/O Functions

The L1'404 converter has one standard digital outpat {TX031) terminal. This terminal can be

uscd in various ways, such as a pulse output, or an alarm output terminal, One more digital
output (DC2) and ane digital input (D) arc optionally available,
Digital 'O functions described below can be assigned for DO DO2 and 11,

Functions Description

Totalization B The converter totalizes volumelric flow values.

B The totalized flow can he ontput as a pulse signal (DG1 only}
scaled by a user-specified factor (counting rae).

B The totalizer and pulse signal (DO1 only} can be controlled
(staris, stops and resets) with an external signal (D).

Multipte Ranges B Multiple measuring ranges can be switched according to the
process flow rales either automatically or by an external
sigmal {DI).

Forward and Reverse | @ Forward and reverse flows can be measured. The forward
flow measuretenty and reverse flow mezsorements can be wsed logether with
multiple range swilching funclion.

High and Low Limit | ® Outputs an alarm signal (D01 or DO2) when the process
Alarms signal exceeds ar stays below the ltmit values.

Empty Pipe Alarm B The delector pipe must be filled with fluid all the time.
When t is net filled with [uid, the converter autputs an
larm signal {O1 or DOZY,

Totalizer Presct Point | ™ When the wlalized flow reaches its preset count valoe, the
converler outputs a contscl output signal {DO1 or DO2).

Remote Zero Ad- B Zero adjustment (on-strcam al zero flow rate) can be started
justment by an external signal (I21).
Fixed-value Qutpui Fixed cutrent euiput and fixed pulss cutpul can be used to

check a process loop circuit, An external signal (D) can also
be used to control this fixed-value output.

Converter Failure B The converter gutputs an alarm signal (DO1 or DO2) if an
Alarm error such as memory crror or excitation circuit mor ocours.
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1.1 Digital I/Q Specifications

Drigital [0 specilications for the LF404 converter arc described below:
W Digital Output 1{DO1, 1  (standard)
Output type:  Transistor open collector
Number of ourputs: 1
Capacity: 30V de, 200 mA maximum
B Digital OQutput 2(D02) (option),
QOutput lype:  Solidstate relay (non polarity)
Number of cutputs: 1
Capacily: 2V de, 150 mA maximuem
B Digital Input (DI } {option),
Input signal: 2010 30 V de voltage signal
« High input level—2010 30 ¥ de
= Low input level—2 V dc maximum
Inpul resistance: Approximately 2.7 k{2
Number of inputs:  One poinl

* Each /O terminal can be used as a specificd function terminal when selocted.
* Terminal COM is the sighal COMMON for the other three terminals (DO1, DO2 and DI).
» Each terminal is isolated from the imernal circuits.

{The cutput lerminals are not isolaled from each other,}

Solidstate relay

E (option) \ Transistor open collector E
i A | {standard} '
| AR :
i Phatocoupler E
. {aption) ) i
: . Resistor !
M " 1
: ——— opLion :
i === flowmeter

S {oew b | ooz | opor

[ - I

| ‘ Yaltage input(DI}

‘ Contact output 2 (1)032)

Contacl output 1 {01
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10.2 Totalizer and Pulse Qutput

To use the totaliver and pulse owput for external use, proceed as follows.

Counting Rate and Pulse Width Settings

B Sct the counting rate {{low volume per count} and the pulse width, Refer 10 8.2.10,
“Counting Rate”.
* The counting rate should be set so that its rate for 10042 {low rate output is
within the range from 3.6 to 3600000 pulses/h. (Note 4.)
¥ The pulse width can be set from (.5ms 10 300ms. the pulsc width should be sci
to less than half of the pulse rate for 1009 flow rate oulput, {Note 5.)
Set the pulse width in accordance with response time of recelving instruments. If the

pulsc outpul is not used, pulse width setting is not needed,

DO function setting

B Select [HO1 as a pulse output contact signal. Reler o 8.2.9, “Digital [0 This is not

necded if the pulse output is nol used.

DM Fonction setting  (Note 1.)

B Set one of the DI functions. Refer to 8.2.9, “Digital /0™
If the type of the flowmeter which has ne optional digital input, Type Specification
Code LTF404***1 (Ninth column; * 1"}, select the DI function according to the way
W  descrbed in the {Note 1.)

Indicating Unit Setting

B Select an indicating unit for UNIT 1 and/or UNIT 2 among units fot totalization
{m’.1 ,ml bbl, gal or COUNT) . {Note 2)

* In case of the converter for special specifications {refer 10 7.3.3 “Converter for
Special specilications™, select an indicating unit for UNTT 1 and/or UNIT Z among
units for not enly totalization {m?, 1 .ml bbl, gal or COUNT) but also Code of

volumctric{ F, K or B).

Measurement Mode

W Sel the operation mode of the svstem to the measurcment mode.Refer to 7.3.1, *Modc

Change.”

continued on next page
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| continued from previous page

Clear (reset) the totalizer.

B Clear (resct} the totalizer by pressing [ » ] key.
If you have changed the counting rate, clear (Feset) the totalizer before you start the

totalizer

Start the totalizer,

B Stait the tatalizer by pressing [ a | key and make sure “C™ is shown on the display.

{Note 3)

Notes:

1. When the flowmeler has no optional digital input function (ninth column of Type
Specification Code; '1'), the movement of the totalizer and pulse output after power on is
decided by setting conlents of optional digital inpur (D1) and digital input detective level.
Necessary, scl the DI function as “(% NQ USE”,

To let them slart, operate the contrel keys on the panel (Option) according to Totalizer
Operation in the next subsection.

2. Itis preferable to set the indicating unit (UUNIT 1 andéor UNIT 2) 1o one of Ihe units ap-

propriate for witalization just to make sure it is operaling correctly.

3. Ifthe indicating unit (UNIT 1 and/oc UNIT 2} is not the one for tolalization, “C” docs not

appear on the display.

4, Lxample for counting rate:

Example
Case  Range:360UmYh  {1m'/s)

Counting rate{pulse rate)
Min.: 3600(m>M) / 3600000( pulses/h) =0. 001 m'=1 |
Max.: 3600(m’h) 3 b{pulseshy =1000 w?
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3. Example for pulse width:
Examplel
Case Range 3600mYh  {1m's)
Counting rate{pulse rate)  (.001m’

the pulsc rate for 100%: flow rate
£ 3600(m*hy / D.001(m’) =3600000pulses/h=1000pulsesp
the pulse rate= 1ms
kthe pulse width(Max.) = Ims / 2 = 0. Gms

Example2
Casc  Range :3600mYh  (1m’fs)
Counting rate(pulsc ratcy  :10(Km’

the pulse rate for 100% flow rate
2 3600(m/h) £ 1000(m ") =3.6pulses/h=0.001 pulses/p
the pulse rate= 1000K00my
the pulse width(Max.) = HNIOO0Oms / 2 = 500000ms
but, the pulse width is 500ms Max.
* the pulse width{Max.) = S00ms

Examplel

Casc  Range 3600mYh {1m/s)

Counting rate{pulse rate}  :lm’
Setting pulse width (s (autematically sen
the pulse rate for 100% flow rate
: 3600(m’/h) £ 1(m’) =3600pulses/h=1pulses/p
the pulse rate= T000ms
the pulse width{Max.} = 1000ms / 2 = 500ms

but, the pulse width that automatically set is 100ms Max.
* the puise width (Max.) = 100ms
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Totalizer Operation
B Using control keys on the panel (option)

To start, stop or clear (resct) the totalizer, follow the procedure described below:

Key operation | Display example Deseription
Starts the totalizer {and pulse output).*C" for counting

A F 1C will be displayed and either “F” for forward or “R” for
1. 2300 n/s reverse flow direction will also be displayed.

A - F 123 Stops the 1etalizer (and pulse autput).C” shown on the
1. 23000 n/s display disappears.

) > F 0 Clears (resets) the totalizer {and pulse output)
1. 23000 m/s
i
NOTES

1. In case of the normal converter or,
the converter [or special specifications (refer to 7.3.3 “Converter for Special
specifications”and selling Code of volumetric, B the indicating unit (UN]T 1 and/or
UNIT 2),
{1} Seuting a bi-directional (forward and reverse) multi-range, the display shows cither
forward or reversc [low counts depending on the flow direction.
(2} Setting a unidirectional multi-range or single-range, the display shows only

forward flow counts depending on the flow direction.

2. In cusc of the converter for special specifications (refor to 7.3.3 “Converler for Special
specifications™), setting an indicating unit for UNIT 1 and/or UNIT 2 amorg units for
totalization (m*, | .ml ,hb], gal or COUNT), and setting Code of volumetric.( F or R)the
indicating vt {UNIT 1 and/or UNIT 23,

(1) Setting code of volumetric ¥,  the display shows forward Now counts,

(2) Setting code of volumetric R,  the display shows reverse flow counts.

3. When | P ] is pressed, the flow counis [or both directions will be cleared 10 zero.

4. Non-volalile memory is used to siore the totalizer counter valug, Therefore, the valug will

be retained in the memary ¢ven if the power is cut off.
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B Tsing the optional DI signal

Remote operations for the totalizer and pulse owiput can be conducied using the aptional DI
signal. The following functions in the table can be performed, See 8.2.9 “Digital 10" ro

select these functions.

DI signal{normal converter, detective level: H level)

Digital input (D1)

DI voltage level

Totalizer and pulse output

Functions

Totalizer L level Stops the totalizer and the pulse output.
Start/Stop H level Starts the totalizer and the pulse cutpul.
Totalizer H level Stops and clears (resels) the totalizer.
Reset/Start L level

Starts the totalizer and the pulsc output.

In casc of the converter for special specifications {refer to 7.3.3 “Converter for Specisl

specificalions”), you can sclect Digital Input Detective Level (Only tor Counter Control).

For detail, see 8.2.19 “Drigital Input Detoective Level™

*Select H level(1-H LEVEL) : reler to wpper lable,” DI signal(normal converter,

detective level: H level)”.

*Select L level((:l. LEVEL} : refer to under table,” DI signal{converter for

special specifications detective level: 1. level)”,

DI signal{converter for special specifications, detective level: L level)

Digital input (D1} , .

Functions DI voltage level | Totalizer and pulse output

Totalizer L level Starts the totalizer and the pulse output.
Start/Stop Fl level Stops the 1otalizer and the pulse cutput,
Tatalizer 11 level Starts the towalizer and the pulse outpul.
Resct/Start I leve] Stops and clears (resets) the tolalizer.
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10.3 Multi-range Functions
BMulti-range functions can be set under the configuration item “RANGE TYPL.” Refer 1o
R.2.6, “Span (Range).” Four lypes of multi-range configurations are availahle as shown

helow:

{1y Automatic sclection ol unidirectional flow multi-rangs
{2} Automatic selection of bidirectional flows multi-range
{3) Remote selection of unidirectional flow mulli-range with an external signal

{4) Remote selection of bidirectional flows mulli-range with an external signal

Proceed as follows to use the multi-range funclions.

Range setting

B Set as follows referring to 8.2.5, *Span (Range),”
1. 5Sclect “RANGE TYPE.”
2. Set the span for ranges | 1o 4.

3. Sel the hysieresis valoe.

DOy function setting

B Set DO1 and/or DO2 (option) to use them as range outputs, Refer to 8.2.9, “Digital
[o”

B To sclect ranges with a remote signal, use DT (option) as a remote signal. Reler lo
2.2.9, “Digiral 1107
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B Output performance of multi-range functions

{1} Automatic selection of unidirectional flow multi-range

Output (%534,
12‘] s v e s s s s s s R ‘mge 1 .....................
100 | Runge 4 Range 3 20mA
Hysteresis
(U100 23%) ‘
0
............................................................. A
Reverse ] Forward direction Flow rate
dircetion
Range putput Oulput status

Ng, 1 ON QFF ON OFF

/ / /
No. 2 on / oN /. ok  OrF

Note: The current output for opposite direction flow is 4 maA.
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(2) Automatic selection of bidirectienal Aows multi-range

Cutput (%)

Hysteresis

Reverse direction |

Forweard direction

Flow rate

Hange output

Crutpul status

NG, 1 oF__~ ©ON

Z

Giv OFF

wNo.2

~ON

B Reverse to Forward direction change

OFF

B Forward to Reverse direction change

Crueput Clutput
A d
[ow culofl Low cutoff
x 1.23 /
___________ ow 4 | Tow |
eutoff cotoff
: Lt dma 4mA
I o
- Low cutoff o - Low cubott
w125 e " W 1,25
} i ~
Reverse (b . Forward  Flow Revearse 0 Forward  Flow
flow {lovw rate flow flowr rate
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(3) Remote selection of vnidirectional flows multi-range with an external signal

Output {5%)

HKanoe 2 Rangc 1

()
4ma
Reverse 0 Forward Fiow rate
dircetion direction
External signal H level inpul L level input
Range outpul No. 1 ON i. QFF

Note: The current output for opposite direction flow is 4 mA.
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{4) Remote selection of bidirectional flows multi-range with an external signal

Output (%)
L

125
100

Range 4

Range 3

dmA
Reverse 0 Forward Flow rate
dircction ditection
External signal {.level H lcvel H level L level
Range output No.1 OFF ON ON QarrF
Range output No.2 ON (OFF
B Reverse to Forward direction change B Forward to Reverse direction change
Ouolput \ Output
Lo cutoff Low cutofl
x 1.25 / ® 1,25
| cutoll ¥
1 L. imA e T A
- Low culolf - Low cutoft
x125 | e A x 1.35
P i -
Boverse 0 Forward  Flow Reverse 00 Forward Flow
Mow [low rate Terar Mow rate
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10.4 High and Low Limit Alarms

Froceed as follows (o use the high and low limir alarms:

il

High and Low limit value setting

B Sct the high and/or low limit alarm enable/disable status to ON and
set the limit value for high and/or low alarm. See 8.2.12, “High and Low Limit

| Alarms.” To disable the high or low limit alarm, set its enable/disable status to QFF.

Do fum:l:io; setting

B St DO1 andfor DO2 {option} as high andfor low Limit alarm oulputs, and select the
achive statug, Normal Open or Normal Close,
See 8.2.9, “Digital 110"
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B High and Low Limit Alarm Output Performance

(1) Single range performance

Output (%)

High limit

wvalue

Hysteresis
2.5%

Low limil

value
e A —
Alarm Alarm Alarm
output tutput culpul
Time
i2) Multi-range performance
In an example shown below, a low limit alazm is set for the Range 2 and a high limit
alarm is set for the Range 1,
Chutput (%)

Range | high ] o

limil walue

- Hysteresis
5%

Hysteresis
2.5%

Range 2 low [ A e e e [T
limit value ‘ *
Hysteresis
2.5%
s = ——— PES
Alarm Alarm Alarm
it Lulput output
Time

Note: Alarm oulpul contacts are open whilc the cenverter is powered off.

1%



10.5 Empty Pipe Alarm

Proceed as follows to use the cmpty pipe alarm output.

Alarm ontpul setting

B Sel the empty alarm enable/disable status 10 ON. See 8.2.13, “Empty Pipe Alarm.”

DO function setting

B Sei DOL or DOZ (option) as the empty pipe alarm oulpul, and select the active
status, Nermal Open or Normal Close. See 8.2.9, “Dhigital O™ If you use the empty

pipe alarm function but not an cxternal output, this setting is not nceded.

B Jutput conditions when an empty pipe alarm oceurs:

« 4-20mA output: 4ma .
Note: In case of the converter for special specilications (refer o 7.3.3

“Converler for Special specifications'™), select the value which
he set 4-20mA Alarm Output.
For detail, see Sce 8.2.1874-20mA Alarm Outpt ™.

» Totalizer and pulse oulput:Totalizer amd pulse output are stopped.

+ Measured data display:  Zero 1y indicared for instantaneouos flow rate,

= Alarm cutput: Condition programmed in the Digital output function and

aclive status sct.

MNote: Alarm outpul contacty are open while the converter is powered off.

See Chapter 12, “Sclf-Diagnostics and Warning Functions.” o use the empty pipe alarm

tunction.
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10.6 Preset Point Output
Using this preset point cutput function, you can output a contact signal when the totalized

1Tow reaches its presel value. Proceed as follows to use this function.

Totalizer sctting

B Sct necessary parameters and selections to use the tolalizer, Sec 10.2, “Totalizer and
Fulse Outpul.”

Preset value setling

B Set the desired preset value, See 8.2.11, “Preset Count Value.™ .
In case of the converier for special specifications {refer to 7.3.3 “Converter for
Special specifications™), select the desired preset point outpul function.
#.2.20,"Preset Function”

POYDI function setting

B Set DO or DC2 for use as a preset point outpul. See K.2.9, “Digital O™

B To clear (reset) the totalizer with an external signal. sel DI us a Reset/Start signal,
In case of the converter for special specifications (refer to 7.3.3 “Converter for
Special specifications™), select Bigital [nputl Detective Level. 8.2.19 “DI detective
Level™,

If you use the control keys on the panel (oplional) to clear (reset) the totalizer, (his
setting is not needed.
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B Preset point outpot performance(l)

The following is an cxample [or preset point cutpul (cutput status level kold mode ) in
which the totalizer is reset with an external signal (D1 detective level is H),

£l level inpus

Resct/Start signal .'
' 1. level inpul
Toalizer

flow counts Preset point

Reset Start Reseal

Freset point ON

ourpt

OFF

Input/OQutput signal time chart

* When the Reset/Start signal is in H level, the totalizer is reset to zers and stops counting,
* When the Reset/Start signal goes (o [ level, the totalizer starts counting.
* The preset point cutput goes ON when the tatalizer counts reaches the preset point , and

the output goes OFF when the totalizer is reset ta zero.
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B Preset point output performance(2)

The following is an example for preser point output {pulse oul mode ) in which the totatizer
15 reset with an external signal (D detective level is L}

Note: Only [n case of Ihe converter for special specifications {refer to 7.3.3 “Converter for

Special specifications™), this preset poiar output (one shot pulse inede) can be selected.

. - H level inpul
Reset:Start signal |

L level input

Totalizer flow counts / : / e

/,,/" e ' / B Preset point
0 L
Reset N . Resel
| Slart " o
Preset point output ! -
= = OFF
for the totalizer is For it takes the time setted pulse
resgr o Zero widlh from the outpul goes ON

= When the Reset/Stant signal is in L level, the tolalizer is reset 1o zero and slops counting.
= When the Reset/Start signai poes to H level, the totalizer starrs counting.

* The presct point output goes ON when the otalizer counts reaches the preset point,

* The output goes OFF when the lotalizer is reset to zero or when it takes the time sertzd

pulse width from the outpul goes ON,
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M Preset point output performance(3)

The following is an example [or preset point oulput (pulse out mode )

Note: Only In case ol the converter for special specifications (refer w 7.3.3 “Converler for

Special specifications™), this preset point output {one shol pulse mode) can be selected,

Setting preset count: 10O

/ © 20

Tovalizer

flow counts /
1

ON

Preset poinl output

_.—-—._'_._-_._._
—
tor it (akes the time setted pulse

width fram the cutput gocs ON

* The preset point oulpul goes ON when the totalizer counts reaches the preset point (100 in
this cxample). And the next preset point (200 in this example : current preset point ;100 and
preset count 100 makes 200 ) is setted. In this example repeat this process .

* The output gogs OFF when it takes the time sctted pulse width from the owtput goes ON.

NOTE: [If presel pulse is setted and presel pulse width is longer than the interval of thar wotalizer
reaches the preset paint, the output can't be form pulse out,

If pulse output is needed, set presel count according to shown helow.

Presct Pulse The Interval of ' Example) Count rate:0.01 1
Width that Tatalizer reaches Flow verosity: 1015
the Preset Point Totalizer count up rate; 1Tms/COUNT
50ms More than 1(ms Preset Count:more than 100
500ms More than 1000ms Preset Count:more thun 1K)
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10.7 Remate Zerv Adjustment
On-stream zero adjustment in 4 zero tlow rate condition can be started with an external signal.

To dothis, set Dl as a zero adjustment start signal. Sce 8.2.9, “Digital J/0”

B Start signal requirements:

Zero adjustrmen) A . L level
starl signal i | Zero =
{10 seconds * adjustment |
starl

¥

Y

20 sceonds

‘The start signal must be set ta H level firsl, then it must go to b level afier 1he passage of
more than 10 sceonds but not more than 20 seconds, as shown above. (If the signal does nat

go ta L level within this specified period. it will be ignored.} As soon as the signal pocs 1o L

level, zero adjustment sequence starts.
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10.8 Remote Selection of Fixed Value Qutput
A uscr-specified current output and pulse output can be selected with a D1 signal.

Proceed as follows to use this function:

Fixed-value setting

B Set the [ixed-value {or current output and for pulse outpul. See £.2.13,
“Fixed-Yalue Outpur.” Set the fixed-value output caable/disable status to “OFF .

If the pulse output is nol used, fixed-value setting for pulse outpul is not needed.

D funetlon setting

B 5S¢t DI o use as a fixed-value cutput cantrel signal. Sec 8.2.9, “Digital 10 ”

Contrdal signal input conditions:

Control signal Input level | 4 _20 mA and pulse ontput

L level Cutputs the measured value,

H level Ctputs the fixed-value.
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1009 Converter Failure Alarm
When one or more of the following converter errors occur in a sclf-disgnostics sequence, an
alarm signal can be ontput. Ta use this function, set DOL or DOZ to use as an alarm output
signal. See Chapter 12, “Sel{-Diagnostics and Warning Functions” for details ol each alarm

stalug,

W Sclfudiagnostics errors

self-diagnostics error Error contents
(LCD display) _
*ROM ERROR* ROM error o
*RAM ERROR¥* RAM error
PARAMETER FAIL System parameter eTror
EX. CURR. OPEN Excitmion circnit open
EX. CURR ERROR Excilation current error
ADC. ERROR ADC error
INVALID TOTAL Invalid totalizer counts

B Qutput conditions
Active status of Alarm oulput can be selecled as follows,
* Normal Open;  wransistor / relay conlact is closed when an error occurs.

» Normal Closc;  transistor/relay contact is open when an error occurs.

Note: Alarm output contacts are open while the converter is powered off.
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11. Communications Function
The LF404 converler uses the HART protocol to transmit digital signals over the 4-20mA
output line. The AF100 hand-held terminal is used to communicate with the LFA04 using the
HART protacol. You can check or change configuralion parameters, calibrate the flowmeter
or monitor the flowmeler measuring value from a remote place,
See the instruclion manual for the AF100 hand-held terminal (6FSADSYY) for details.

11.1 Connections with the AF100 Terminal
Connect the probe cable of the AF100 terminal in parallel with the load resistance which is
wired {rom the current output terminals (+ and -). Use points such as pins of terminal board
or junction terminal to connect with the clip of the probe. See Figure 11.1. To connect the
AF100 directly ta the flowmeler, usc the terminals + and —. See Figure 11,2, These current
output terminals are polarized (positive and negalive} but you can conncect the probe to these

terminals withoul considering their polarity.

— 4 =20 mA DO {Communications ling)

L M.

Laad resistor

i ] :

‘—r—l—‘ Terminal block or

juniction terminal

L]

Flowmcter

AF100

Figure 11.1 Connections to the current cutput line

ALLOD probe cable

AF100

— ki

Terminal block . . .
Figure 11.2 Connections to the terminal block
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11.2 Communications Procedure
Basic operations of the AF100 terminal are as follows. See the instruction manual
of the AFLO0 terminal for details,

[Procedure] [Operations]

Communications start B Making sure the probe cable of the AFL is connected to the
flowmeter output ling, tuen on the power of the AFLOD.

¥

Date and Time setting B Afier the initial display, date and time seiting display appears.

Inter the current date and time, and press [ENTER].
l Press [ENTER] enly for date and time not io be changed.
Function menu W Function menu appears. Select [F1 : Sensor].
hd
Data transmission B Data transmission starts, Variows flowmeter data will be

transmitted to the AT100
b

Write protect/permit B Sclect whether you wish (o change/ write data 1o the flowmeter

or simply read data {rom the flowmeter:
* Press [YES] and [ENTER] to change/write data; or

¥ = Press [NOJ and [ENTER] to rcad data only.
Operation menn B Operalion menu appears. Select the desired operation item.
v
Data check/change B The data of the sclecied operation item appears.

® T's change data, press [SET), enter new data, and press
[ENTER]. The new data will be transmitted ta the flowmeter.
Then the new data appears on the AF100. Make sure the datz is
s correct.

b
Communications end B When all the aperations are completed, press [ESC] as
TOARY times 45 necessary to return o 1he aperation menu.
Then remove the AT100 probe cable from the flowmeter
output line and tam off the power of the AFI{),

NOTES
L. Pressing [ESC] continuous]y, the system poes hack to “Write protect/permit.”.

2. Pressing [HOME] continuously, the system goes back (o “Functten menu,™
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11.3

Cautionary Notes on Communications

Ohserve the following notes and limititions when you use the communications function.

Current outpuet load

Load resistance: 240 to 1 k &(including communications line resistance)

Load capacitance: 0.22 4F maximum (including communications line capacitance)

Load inductan¢e:  4mH maximum (including communications ling induclance)

Cable length: 2 kn maximam (approximate value when 1,25 mm’ shielded cable

is wsed wnder standard operating conditions.)

Wiring cuble
Usc a shiclded outpul cable as specified in Table 5.1.
Interference on 4-20mA current signal
To comniunicate with the flowmeter, a digilal signal (amplitude (.4 to (L8 V in the case of
S00L2 load resistance) with a frequency of 1.2 10 2,2 k117 is superimposed on the 4-20mA
current signal. If a high-response receiving instrument is connected to the curtent culput ling,
the superimpased communications signal may imterfere with the instrument. To prevent this
intcrlerence, put a low-pass filter with a time constant of abput 100 ms inle the input circait of

the receiving instrument,

Current outpat

| R

|

+ : A T

| |

, R I

Laad 1 1

o | C o

resistance 1 i

i ]

1 ]

- d T T

_— ' _ '
Converter Filter Receiving instrument

Figure 11.3 Filter connection example
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12. Self-Diagnostics and Alarms

Self-diagnostic items and their crror or alarm messages are described below,

12.1 Self-ciagnostics
"The L.1:404 converter has a self-diagnostics function to detect such problems as seuting crror,
I/ error or converler hardware failure and shows the resulling error or alarm messages on
lhe L.CD display (optionai} or on the AF100 hand-held terminal through the HART protocal
communications. The crror ot alarm messages and their comrective actions are described

below,

B Setting error
If you try (o se1 the value or measuting unit out of the range specilied for 2ach item, onc of

the following error messages appears,

Error message Description Corrective action
Setting value cxceeds the

# [L OVER 3PEC. allowablg high limit,

+ L OVER SPEC. Seting value goes below the Try 1o set the value

allowable low Jinit,
Counting rate  ¢xceeds the
allowable high lumil.
Counting rate gocs helow the
allowable low limit,

Span is not appropriale for | Try to set the span as
multi-range configuration, specified.

wilhin the specified
[ﬂﬂgﬂ.

+ H OVER C RATE

# L. OVER C RATE

* MULTI RNG ERR

® High apd low limit alarms
If the flow rate readling goes out of the set range, one of the follewing messages
appears. If the high or low limit alarm enable/disable status is set 10 OFF, its

alarm funciion (high or low) is disabled. See 8.2.15, “High and Low Limit

Alarms.”

Alarm message Description Corrective action
Flow rate reading exceeds | Arrange so that the

H ALARM the high limit. reacling stays  below

the high limil.
Flow rate reading goes below | Arrange so that the
L. ALARM thy Jow limit. reading stays above
the low limit.
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® Empty pipe alarm
If the detector pipe is not filled with fluid, the following message appears.
Design piping so that the detector pipe is abways filled with the fluid to be measured. If the
empty alarm enable/disable status is set to OFF, this function is disabled. See 8.2.13,

“Empty Pipe Alarms.”

Alarm messape Description Corrective action

Detector pipe is nol filled | Arrange piping 5o that the
EMPTY with Tluid. detector  pipe s always
filled with fluid.

FPrecawtionary notes on nsing the empty pipe alarm

(1} The flowmeter detects an empty pipe conditicn by monitoring the impedance and signal
level hetween the flow signal lines connected to a pair of electrodes. Thercfore, the
following Factors may [tigecr an creoneous emply pipe alarm:

* Opening or loose connection of flow signal lines
* The fluid to be measured carrying a lot of bubbles

» Contamination of the elecirode with non-conductive deposits

(2) If the tlowmeter is not grounded propetly or if it 1s in an environment where high
electrical noise exists, the empty pipe alarm may nal funclion preperly. Under these
conditions, the relisbility of flowmeter accuracy itself is nat high. Try to ground the
flowmeler securely 1o an independent good ground and refocale the cable runs w

pravent noise from entering into the flowmeter circuit,

{3) 1f the fluid still remains in the derector pipe or the internal walt of the deteetor pipe is
cuntaminated with elecirically conductive deposits, the impedance belween the signal
lines will not go high and the empty pipe alarm may not work. [n this kind of event, try
1 use other means to detect an empty pipe condition (sich s a pump stop signal or a

signal from a valve).
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® Converter hardware failure

The system checks the internal circuitry at the time of power-up for all error items and

checks continuously for the specified items as described below, If an error 15 detected, one

of the messages shown in the table below will be displayed,

If multiple errors occur, their messages will be displayed cyclically. The diagnostics items

concerning the excitation cable and excitaton circuil are detected using the ADC circuit.

Thus, if the AIDC fails, Mo, 4 {excitation cable} and Neo. 5 (excitation circuit) errors can

not be delected correctly, Further, this cotice checking system is based on the CPU in the

Nowmeter. Therefore, if the CPU fails, no aceurate diagnostics or error messape display

¢an he ophlained,

0. | Error message Description Corrective action
Internal components or
¥ RO} ¥ . .

1 ROM_ERROR ROM error printed-circuit board must be

2 | ¥ RAM ERROR * RAM ermor repaired or replaced.

Contact st Toshib

3 | PARAMETER FAIL Syslgm parametar error r;::e:;nfiﬁ;camg osiiba

4 |EX CURR. OPEN Excitation cables are not Connect the excitation cables
connected. correcily,

s |EL CURR. ERROR An crror occurred in the Internal components or
excitation circuit. printed-circuit board must be

. repaired or replaced.
6 | ADC. ERROR ADC error Contact vour nearest Toshiba
[Epresentative.

" INVALID TOTAL Totalizer datla was destroyed The error message disappears
dug 10 exlernal noise. (No if you press the reset key.
message appears if totalization
is not used.}

NOTES

1. Frrars No. 1 ta No. 3 can be detected anly at the time of power-up. The {flowmeter
does not start measuremenl if any one of these errors is delected. If these errors
oceur afler power-up, the flowmeter cannot detect these errors, and thus may

indicate and output incorrect data.

2. Hirors No. 4 to No, G may not be detected even if the errors vesult in incorres
flowmeter accuracy, because of charactensiic differences in compoments used to
deicet these errors.

3. CPU crror cannol be detecied. I0the CPU siops, the watchdog timer resets the
internal circuits and the flowmeter starts again from the initial power-up condition.
Depending on CPU condition, the flowmeter may not indicate and output correct

data.
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12.2 Qutput Status for Errors and Alarms
The flowmeter data display, current and pulse cutputs will become as follows if an crror or

alarm occurs.

Error or alarmt Data Current autput | Tetalizer and
message display (4=-20mA) pulse output | Remarks
ROM ERROR S Stapped After puwer-up,
(Note 1) M CASUrCmenl
Starts.,
REAM ERROR —_— Swpped
PARAMETER FAIL Zero Stopped
{Note 2}
Zero adjustment
EX.CURR OPEN Zero amA Stopped {on-stream at zero
(Note 3) fluw ratc) cannot be
comducted.
EX. CURR ERROR | Z°™° Stopped
ADC. ERROR Lero Stopped
EMPTY Zero Stonned Zero adjusiment
Ppe {on-stream at zero
flow rate} canoat be
conducted.
INVALIDTOTAL | Measured | Measured Measured | LN STTOr messaga
data data data disappears i you
clear (reset) the
totalizer.
H.AILARM Measurcd Measured Measured
data data data
L.ALARM Measured Measured Measured
dala daiy dala
Motes

1. The display and outpat may not be a5 indicated depending on the nature of the ROM error.
2. If parameters related to the current output are defective, the current output may not be
cxactly 4ma.

3. Incase of the converter for speciul specifications (refer 10 7.3.3 *Converter for Special
specifications™), select the value which be set 4-20mA Alarm Output. For detail, see See
£.2.1874-20mA Alarm Cutput ™,
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13. Maintenance and Troubleshooting

Safety precaution for Maintenance and Troubleshooting

/A WARNING

B Do not disconnect while circuit is live unless location i« knewn to be non-
hazardons.

Live part of elecirie circoil or a high remperature department can

cause explosion.
CON'T

B Do oot modify er disassemble the ¢nclosore.

® Streneth degradation and defects of enclosure can cause explosion,
DON'T
B Do not use parts of other products.

® Protective perlommance degradution for hazardous location can

canse explosion,
DON'T

B Do not live cirepits While assernbly of all component js not owver.

® Protective performance degradation for hazardoos location can

cause explosion.

DON'T
B Install per the National Electrical Code for the US (NEC, ANSI/NFPA 76)
and the Caoadian Electrical code for Canada (CEC, CAN/CSA-L22.1).

0 Unsoilable conduit connections lor hazardous location can cause
explosion.
DO P

/N CAUTION

B Do not conduct wiring work when | B Do nat touch the LF494/1.F404 main
power is applied. hody when high temperature fluid is
being measured.
Wiring while power is "Fhe floid raises the main
® applied can cause clectric ® herdy temperature and can
DON'T shock. DON'T cause burns.
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13.1 Maintenance
B Calibration
The LEAO converter has a reference signal generating circuil. This ceference signal can be
used o check the zero and span of the converter for the purpose of instrumentstion

maintenance or periedical inspection. Sec Chapler 8, “Calibration,”

B Fuse
The fuse can be taken oot by vnscrewing the cap of the fuse holder. Check that the fuse is
net damaged. The fuse has to be replaced periodically. The recommended replacement
petiod is 3 years.

Type of fuse wsed:  Glass tube fuse (normal Blow type) 1 piece

Rating: LA, 2530V for 100 to 240 V ac or 110 V de power supply
2A, 250V for 24 V de power supply
Dimensions: Diameter 5.2 mm x 20 mm

B LCD display (optional}
If the characiers displayed on the LCT are dimmed or blurred, the LD display should be
replaced. To extend the life of the flowmeter, replace the [.OD early. To check and replace

the LCD display, contacl your nearcst Toshiba representalive.

B Power supply unit
Electronic components deteriorate faster when the ambient temperature is high. The life of
the power supply unit in the converter is 9 to 10 years if the ambicnt temperature is 40° C,
and 5 to & years if it is 50° C. To extend the life of the flowmeter, we recommend you
replace the power supply unal carly. Conlact vour nearest Tushiba represcentative Tor a

flowmeler inspection or unit replacement,
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B Cleaning the pipe wall inside of detector
(1) Cleaning, sterilization and drying

According 1o the rules of cleaning {included sterilization and drying) pipe line {or syslem
and the specifications described in chapter. 13, clean (included sterilize and dry) the pipe
wall inside of detector and the gaskets.

Guskets are the special one for 1LF494, In case of installing new gaskets, see Tablel3.3
“Type Specification Code Maintenance Pans” and order it (o your nearcst Toshiba

representalive.

{2¥Maintenance for usoal and stable flow measurment

It the fluid to be measured contains slurey; a high concentration of electrically conductive

solids, the slurry may accumulale as sticking on the pipe wall inside of detector.

The sticking canses a reduction of flow measuring outputs when it is not cleancd inside

pipe of detecior for a long time.

The flowmeter needs to make sure it remains around the wall inside pipe or not when the

following condition had happened.
[1The Nowmeter becomes a reduction of its cutput.
[2] The flowmeter ¢can not improve its output in spite of being calibrated.

‘The [owmeter is required lo remove along with clean it nsing a soft brush. It will be
come hack the usual and stable flow measurcment after cleaning,
I'he pipe wall is never scratched when cleaning,
*Toshiba recommends to clean ingide pipe periodically when this condition will be-
come easily,
*It is beller to choose the suilable diameter which becomes more than 3 m/s as its
flow velocity to avoid this condition generaily.
Notes: Before uninstalling the flowmelter{detector) from the pipe line, necessarily confirm
Ihe fluid of teroperature and chemical property, and empty the (luid from detectar.

Prepare the way to protect operator and system from bad influence; high lemperature

fluid and chemical property
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B Maintenunce parts
[n case of now maintenance parts; gaskets, ferrules and clamp, see Tablel3.3 “Type

Specification Code Maintenance Parts™ and order it to your nearest Toshiba representative.

u Operative life
The operative life of this fowmeter is 1O years from the date of shipment. The life ol the
floywmeter ditfers depending on the envitonmental conditions and the way it was used. To
cxtend the life of the flowmeter, inspect the flowmeter periodically and clean or replace

componenls if noccossary.
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13.2 Troubleshooting
It a problem ocenrs while vsing the LFAS4/LF404, follow the tlowcharts descritsed
helow. You may find a way 10 solve the problem. The flowchans are based on three
symptorms (13 1o (3), If you cannol selve the problem, contac? vour nearest Toshiba

representalivis.

(1) Flow rate is not indicated.

P
k START )

3

NO Use the correct power supply

Are power supplies correct .
"| for cach device.

for each device?

N

YES

r

TN

Are power and I/0 cables NO Install the cables correetty.
installed correctly? / Refer to Chapter 5, “Wiring.”
YES
\ YES Replace the fuse with a new
Is the fuse not burnt? / " one
NO
Set correctly. Refer to
) NGO
Is the flow range correcthy o Chapter 8, “Configuration
set?
/ Parameter Setting,”
YES
e Inst;ll tl;e: dntect}n-r;;:urrcctl g
Is the arrow direction on \ NO | Refer to 4.2 “““unﬁny
the detector in accordance "I p W 8
with the actual flow? / rocedure,

YES

Contact your nearest Toshiba
representative.
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———

(2} Flow rate indication is not correct.

C START )

L J

Set correctly. Refer to

Is the flow range correctly NO Chapter 8, “Configuration
set? Parameter Setting."”
YES
Is zero point carrectly set? NO | Performthe zero adjustment,
Refer ta 6.2, “Zero Adjustment.”
YES
Y

NGO | Set correctly., Refer to 8.2.1,

“Excitation Current.”

flow direction tag?

Is the excitation current
value as stated on the

e

YES

L

<ls the inside wall of detector

-

YES Clean the inside wall of the

+

pipe contaminated? detector pipe.

1 NO
Is the output load resistance NO Design the cutput cirenit so that
as specified? the output load resistance is less
than 1 k@2,
+ YES

Are there two foad

YES Connect the two load resistors

b e B S

resisters connected to th

output in pacallel? in series, if necessary,

“-_.\H:a

NO

b

Is accuracy calculated as fﬂlluws?\ NO Cateulat N the left
alcnlate as shown on the left,

[easured Hlue rate HAdoal Naw rate) AT
\ Actuul e rle

YES

L J

Contact your nezrest Toshiba

riépresentative.
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(3} Flow rate indication is not stable.

C START )

L d

NO

//

Is power supply voltage

BF8ADT74

withino the specilied range?

TN

YES

Are cables securely NO

L

Use a power supply within
the specified range.

connected?

41 YES

Is the flowmeter grounded

NG

Conpect each cable securely

to the termina)l board.

with 100 £ or less pround

resistance?

YES

L J

Is the detector pipe filled NO

Ground the flowmeter with a
copper braid or wire(5.5 mm?
minimum} to a good earth
ground (100Gor less ground

resistance).

with Auid?

YES

Is the Auid carrying YES

Design piping o that the
detector pipe is filled with
fluid all the time,

bhubbles?

NO

L

Is there high-voltage or large YES

Design piping so that the t1uid
does not ¢arry buhbles.

current cable or eguipment

near the Mlowmeter?

T~ T T T T T

NO

L
Contact your nearest Toshiba
representative.

h 4

Iostall the lowmeter away
from equipment produging
electromagnetic or

electro- static interference.

- 141




TOSHIBA 6FBA0T774

14. Principle of Operation
The operating principle of the electromagnetic Nowmeter is based on Faraday's Taw of
electromagnelic indoction and it is designed to measore the volemetric flow rate of fluid. An
insulated pipe of diameter 12 is placed verrically (o the direction of a magnetic field with
flux density B (sce Figure 14.1), When an electsically conductive fluid flows in the pipe, an
electrode volioge E is induced between a paic of electrodes placed at right angles to the
direction of magnetic field. The electrode voltage E is direcily proportional 10 the average
fluid velocity V.

The following expression is applicable o the voltage.

E=KxBxDxVI[V]. . {(Eq. 14.1) & = induced clectrode voltage [V]

K = constanl
B = magnetic flux density [T]
Volumetric flow rate Q [m*/s] is: I» = meter pipe diameter [m]
_ ¥ = fluid velocity {mys)
= — %XV (Ey. 14.2}

Using the Equation 14.1 and 14.2

4
=R BxDx —————— %
E ToxI? Q

4xK=B

L= ———— =0, 143
=D *xQ (Eq )

Therefora, volometric flow ratc is dircetly proportional to the induced voliage.

oA
o _f )

Square-Wave Excitation

A
g

v

Figure 14.1 Principle of Operation
The 114941 F404 clectromagnetic flowmeter uses the square-wave excitation method,
which provides long-term stable operation. With square-wave cxcitation, the LI494/LEF4(04
offers reliable measurement withow heing affecied by electrostatic or electromagnetic

interference, or electrochemical polarization belween the electrodes and the fluid to be
measured.
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15. Specifications
The Rowmeter specilications and the type specification code used when ordering the

flowmeter are described in this chapter.

15.1 Flowmeter Specifications
B Overall Specifications
Measurement range in terms of flow velogity:
002 m/s to -10ms (0001 mys 1o D-0.3 my's range is available opionallv}
System accuracy:  Sccthe fellowing rable.
Table 15.1 System accoracy

Flow rate as a Accuracy
percentage  of
range 0.1-1.0 m/s 0.3 -1.0mfs 1.0-1{r m/s
0 to 20%: R =0.1% FS
20 o 100% _ +(3.5% of ratg
0 ta % =0.25% of F5
A o 1005 +0.5% of rale

Note: The accuracy above is measured under standard operating conditions at

Toshiba's calibration facility,

Fluid conductivity: 5 @S/em minimum

Fluid temperature: =101t0 +]20 °C

Ambient temperature:  —10 ta +6i °C

Dimensions and Mass: Sce Chapter 16, “Owtline Dimensions.™
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B LF49%4 Detector
Meter size: 253mm(1%), 4bmm(1 1:238), 50mm{28), 8mm(35) ,100mm(4S}

Connection type: 1SO 2852 Clamp connection
80 2853 Screw conncction {opticn)
Floid pressure: - (0.1 MPa  to 2 MPa  { or to pressure standard for flanges)

frincipal materials
Case 2304 stainlesy sieel

Measuring tube :304 stainless steel

Lining :Teflon PFA
Electrodes :316L stainless steel
Ferrule :304 stainless steel

Seal gasket :Silicon robber

See Table 15.2 Type Specification Code for optional materials and other related in-
formation.

Structure: TP67 (NEMA 4X) Watertight

Coating:  No coating
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B LF404 Converter
Input signal
Digital input D {option)
Signal type: 20 to 30 V de vollage signal
Input resistance: 2.7 k{2
Numbher of inpnts: One point

Output signals
Current output: 4 to 20 mA de (load resistance 0o 1k

Digital outpuis — One point (slandard).  One more point is optionally available,
Digital ontput DO1 (standard):
Output type:  Transistor open collector
Number of outputs:  One paim
Qutput capacity: 30V de, 200 mA maximum
Digital vatput D02 {option):
Output type:  Solidstate relay  (non polarity)
Number of outpots:  One point
Output capacity: 50 ¥ de, 150 mA maximum

DI function — One of the following functions can be assigned Lor the optional D] signal,
Range switching — Sclects one of two ranges in the 2-range setting or selects cither the
higher or lower range in the bidircctional 2-range setting.
Totalizer control — “Starts und slops” or “Resets and Starts” the totalizer.
Fixed-value outputs — Outputs fixed-values for curcent output and pulse output.
Zero adjustment — Starts zero adjustment {o-stream at zere Mow rate).
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DO1 and DOL functions — One of the following functions cim be assigned [or BO1
(standardy and/ar DO2 (option).
s Pulsi output {avatlable anly for DO1)
Pulse rate: 3.6 to 3600000 pulses/hour

Pulse width: (L3 to 300 ms (but less than half of the period of pulse output for

100% flow rate)
* Multi-range selection ontputs
One output used: (1) 2-tange switching for unidirectional flow
{DO1 or DO2) {2) Forward/Reverse (low range swiltching
Two outputs used: {1) 4-range switching for vnidirectional flow
{DO1 and DO2) {2) Z-range switching for Forward and Reverse flows

» High and/er low limit alarms outputs
Qutputs an alarm signal if the process [low rale goes above or
below the seb limits, Output status is programmable.
Setting range:  —10 to 110% of the span (range}
Ontput status:  Normal Open or Mormal Closc selected
+ Enmipty pipe alarm output
Culputs an alarm signal when the delector pipe is not filled with
fluid.
Output stales:  Normal Open or Normal Close selecled
« Preset point output
Qutputs a signal when the totalized flow reaches the preset value.
Setting range: 1 to 99999999 counts
Output status: Contact ON {closed)
* Converter failure alarm
Outputs a signal il an ercor gecurs when sell-diagnostics is
conducted.
Output status: Normal Open or Normal Close selected

Communications cutput

a small digital signal is superimposed on 4-20 mA current gignal
{confornied to ILART pratocol}

Load resistance; 280 to 1 k£2

Load capacitance: (.23 nF maximum

Load inductance:  4mll maximum

Cable length: 2km maximumn (approximate value when 1.25mm* shiclded

cable is used nunder standard operating condition}

Note: ILTART {Highway Addressable Remole Transducer) is a communications
protocoel for industrial sensors recommended by HCT

{HART Communication Foundation).

Damping: 1.3 w0 60 seconds (selectable in incremenits of | sccond}
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Parameter setting — Paramciers can be set as follows depending an whether the LCD
display is provided or nol.
LF404 with [.CD display: Three control keys are provided o set configuration
parameters,
LF404 without LCD display: The AFL{0U hand-held erminal is needed 10 set
parameters,
Zerc and span calibration:
Built-in calibration signzl source allows converter unil check.
Zero adjustment:
Zera point adjustment can be startcd by pressing the switch in the converter.
Conditions when power Fails:
The oulputs and display will become as follows when power fails, Parameter setting
values are stored in non-volatile memory and the vatues will be restored when the
power teturng to normal condition.
Current outpul: 0 mA de
Digital output: OFF { Open )
LCD display: No display
Power supply:

One of the following can be selected:
* 10010 240 V ac ( Allowable voltage 8( to 264 V ac ), 50/60 Hz (standard}
* 24 V de (Allowable voltage 2004 to 28.8 ¥V dc)
* 110V de (Allowable voltage 98 to 121 V de)
Arrester:
Arresters are installed in the power supply and current signai output circuil.
To use the arresters, ground Lthe GND terminal. { See Chapter 5, “Wiring.™ )
Hewsing:  Aluminum alloy
Coating:  Acrylic resin-haked coating, pearl-gray colored
Structure: 1P67 (NEMA 4) Watertight
Cable connection port  1/2-14 NPT thread
Vibration resistance
Na resonance 1o the [ollowing levels of vibration:
* 1o 63 Hz, amplitede 0.07 mm;
* 60 10 150 Hz with aceeleration of 9.8 m/s’.
No prohlem occurs after application of 30 He, 29.4 m/s vibration in any axis for four 4
hours.

Norte: Avoid using the flowmeter in an environmenl with constant vibration.
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15.2 Type Specification Code

Specitication Code

1‘|’2‘[345a739|u

11

13

Desctiption

Applicatinn

L F 4

Electramagnetic Flinwmcier

Syle
Sanitary

Area of use
Diwizion 2 Hozardous Location

Meiter size
2Bmm 1"
40mm [ 1 1/2%)
A0mm (2" )
Blnam [ 3")
100mm ( 4" )

— (Clump size)
—[15)

—{2 1;2%)
=35}

—(45)

=5 1725)

Moenting Structuce
Hazgrdoes kocution
Fid Apprtorvik
Eretecton Con verter combined type
ChA Approval
[rector'Uonverter combined tvpe

Conpection Tlange slandard
Sanitary clamp type (TSO 2857
Salitary serew type (150 283 3)

(e

Smadnm

Elecirode baterial
A16L stainless sieel
T3 (nitaaniusm)
PL-lIr (plaotinumyfinidiom)
Ta (rantalinn}
1agleitoy

b0

Liming Malenal, Facking Maleoal
Teflon PEFAL Silicune rubler

bl ==

Toimt Parts (Malerial)
No ferrule and no clamp
Ferrale (304 siainless steel) with no clamp
Ferrale (304 slainlcss steel) with clamp

Flow snd calibrsten vebovivy range
0.3 10 10 mfs (standard range calibration)
0.3 to 10 nvs (specificd range calibration)
0.1 o 10 mys (specified range calibration)

e (O (O

Excilation 2nd Signal Cables
nut privided

Q

Standad

o Sandard A Option
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Table15.3 Type Specification Cade Maintenance Farts

Mclersize | Joint size | Detectar Specification code for maintenance parts j
(I502852) Specificatien
mm | inch ' code Gasket Ferrule 1502852 Clamp
25 1 25 LF494E | 3LBA03SSPODL | 3ABAZLG4PIN] | JABAZ957PI02
40 1-1/2 | 2-1/25 LF494F 3LBAN3SSPON2 I_3A8A? 164P002 | 4ABA2957PIK)3
50 2 35 LE494G | 3LBAN3SSP003 | 3ABATIA4P003 | 4ABAZUS7PINM
80 |3 48 1F494H 3LAAD3SSPU0 | 3ARAT104P004 | 4ARA2957PO0G
00 |4 3-1/25% L.F434) LEBAQISSPOOS | IABATIGAPI0S | 4ABAZOSTRNOS
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Table 154 Type Specification Code (Model LF40d Converter)

Specification Cuode

i

BRI

12

13

14

Speciticalion Colde

—

n|re

F

Electromagnutic Flowmuter

Shupe
Round

Arcy of use
Lhivision 2 Harardowes Location

o

Usage
FO Apnrowval
CSA Approval

Mounting Struciure
Detectoc/Converier combined tvpe

Display
not provided (stancdard)
LD display provided

Uatpal
4-20 mAde output and pulse outpal (standard)
wilh digital YO provided

Commumcalions function
provided { HART pratocas] )

fwd Pl

Power supply
10 1o 240 Vac, 500460 Hx
24 Ve
116 Vde

Coating
Acrylic resin-baked coating peal-gray cojored

Sban Jaygl
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16. Ouatline Dimensions

B DMeter size 15 to 150mun

14 133(5.2)

——— - e

TOSHIBA

:

1/2-14NPT

L3 L. T{u.umi ] (0.067) 4 |13

L 3

3

(L2)

Hcight Length Todal Length Farrule Clamp IMa. | Tube Dna. Wright |
) H L1 Lz 13 D1 D2 {approx.}
size

mm | inch mm | inch | mm ' mch | mm | inch | mo [ inch | mm | inch | mm | inch | kp Il

25 18 25 Tl 30 | 110 43 | 137 62 |215 | 083 79 | 30 | 254 L0 0 13 |

Meter size | Clamp

40 [11/25|1 2125 | B5.5 | 3.4 | 125 49 | 172 | 68 | 215|085 | 93 | 37 (381 1.5 3 18

a0 25 35 923 [ 3.6 | 140 | 55 | 1B7 | 74 | 215 | UK5| 106 | 42 | 50| 2.0 4 2

&0 35 45 1055 4.2 | 140 | 55 | 200 | T (280|110 | 134 | 53 | 73| A0 12 26

1DD| 45 | 51/2% 121.:‘3| 48 | 1) | 63 | 220 | BT | 2RO 110 173 68 |L0OL6° 4.0 | 16 35

The length of converter(L4) depends on whether the converter has the optional LCD display

ot not. See the [ollowing table,

. L4
Converter 1ype ]
mm nch
With LCD display 192 7.6
Without LCD display 216 &5
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Appendix 1

Electromagnetic Compatibility and Low Voltage Safety

Electromagnetic Flowmeler LF494/LF404 has been contirmed to comply with the requirements of the EMC
dircetive 89/336/EEC and the low vollage directive 93/68/EEC.

EMC directive

‘This device has been tested in a typical configuration in accordance with the following standards in an in-

dustrial environmett,

* (reneric emission slandard
Conducted RF emissions
Radiated RF emissions

* Generic mmmunily standard
Conducted RF immunity
Radiated RF immunity
Electrostatic discharpe

TFast transient burst

ENZ00EL-2

EN55011

EN3501]

ENS0UB2-2

ENV350141
ENV3014WVENY 30204
EN61000-4-2
ENG1000-4-4

The above EMC tests have been carried out with the flowmeler installed properly in accordance with this

instruction manual. However, there is no guarantee that interference will not occur in a particular installa-

tion.

To reduce interference (o or from other equipment, please check the following instalfation points,

(1) Use shielded cables for all VO cables. When the flowmeler is the separated type, the signal cable

and excitation cahle lor the conncction  between the detector and the converter are supplied by

Toshiba. Te improve immunily, pass each cable through a thick sieel conduit tubs.

(2} If this device is installed in an area wherc RFI exists, deviation of the current output signal may be

caused. In this case, ferrile cores will be required om each 10 cahie, Please contact Toshiba or the

agency If required.

(3) This device is designed (o be used in an industrial environment and may cause reception interfer-

eace fo radio, television or wireless communications. In this case, relocate the receiving antenna.

{4) 'The use of a transceiver or wireless equipmient near this deviee may cause (nterfercnee (o the accu-

rate measurement. If deviation of the output signal appears during use of a radio, increasc the dis-

tance between the converter or the signal cable and the antenna.
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Low voltage directive
l.ow vollage standards ENG1010-1

Environmental conditions:

Installation category il
Pollution degree 2
Aldtitode Up to 2000 m

Gther conditions are specified in Chapter 13, “Specifications.”
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USER'S FORM
NOTES

Unit purchased from

Name
Title

City/State or Pravince

Country
et
Fax

Maodel/Specification Code LF494/LF404

Serial No.

Industrial Equipment Depactment
1-1,5hibaura 1-chome, Minato-ku, Tokyo, 105, Japan
Telr +81-3-34537-40000  Fax.: +81-3-5444-9264
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