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NOTES
Before using the equipment, please read this manuarefully and understand the
contents, and then use the equipment correctly.

e NEVER attempt to operate the equipment in any wayshat are not described in this
instruction manual.

e After reading this manual, store it with care in aplace where it can be referred to
whenever needed.

e Please be sure that this manual is delivered toétpersonnel who will use this
product.
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NOTICE

We thank you very much for your purchase of our 16/6F546 CAPACITANCE TYPE
series electromagnetic flowmeter(Sanitary type).

This instruction manual describes the notes ongusmelectromagnetic flowmeter ,
installation, configuration and maintenance. inignded for the personnel in charge of
installation, operation and maintenance.

To use this product properly and safely, readriasual carefully before using this produc;.
After reading this manual, store it in a place vehiécan be referred to
whenever needed.

About a PROFIBUS communication function, please re@ch instruction manual.

For the notes on usage, piping, installation, corguration and maintenance of the
combined detector, check the model number of the otbined detector and read the
instruction manual of the relevant detector.

About Safety Precautions

Read thesafety Precautionsdescribed at the front carefully and understaedctimtents
before using this product.

The “Safely symbol8 used in the'Safety Precautions are shown in a location such as
in the margin to the left of the corresponding caniary in the main text.

NOTES

1. The reproduction of the contents of this Manual inany form, whether wholly or in
part, is not permitted without explicit prior consent and approval.

2. The information contained in this Manual is subjectto change or review without
prior notice.

3. Be sure to follow all safety, operating and handlig precautions described in this
Manual and the regulations in force in the countryin which this product is to be

used.
Second Edition Jan., 2012
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SAFETY PRECAUTIONS

Safety signs and labels affixed to the product @ndéscribed in this manual give important inforiomat
for using the product safely. They help prevent @gento property and obviate hazards for
persons using the product.

Make yourself familiar with signal words and synbaked for safety signs and labels. Then readafietys
precautions that follow to prevent an accident imwng personal injury, death or damage to property.

Explanation of signal words
The signal word or words are used to designategyeedeor level of hazard seriousness.
The signal words used for the product describadisnmanual ar&/ ARNING andCAUTION.

ﬁ W ARN I N G Indicates a potentially hazardous situation whitchpt avoided,
could result indeath or serious injury.
Indicates a potentially hazardous situation whichpt avoided,

A CAUTION may result irminor to moderate injuries or in property

damage

Notes:

1 “Serious injury” refers tan injury such as loss of sight, physical damageuins (high
temperature or low temperature) electric shock, boe fracture and poisoning and the after
effect of the injury remains or the injury requires hospitalization or long periods of
outpatient treatment.

2 *“Minor to moderate injuries” refers tmrns, electric shocks, and so on, that do not redpe
the injured person to be hospitalized or go to a hapital for a long period of time for
medical treatment “Property damage” includes! kinds of damage to property, equipment
or materials.

Safety symbols
The following symbols are used in safety signs kafetls affixed to a product and/or in the manual fo

giving safety instructions.

Indicates an action that is prohibited. Simp@N’T do this action.
The prohibited action is indicated by a pictureext inside or next to the circle

Indicates an action that is mandatdd this action.
The mandatory action is indicated by a pictureegt inside or next to the circle.

Indicates a potential hazard. The potentially hdaas situation is
indicated by a picture or text inside or next te thangle.

> @0

Color explanation

WARNING A\ Background color: Yellow and Red, Border: Black, ctRie display: Black

CAUTION /A Background color: Yellow, Border: Black, Picturepliay: Black
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SAFETY PRECAUTIONS (continued)

Safety Precautions for Hazardous Locations

/N WARNING

B Do not disconnectwhile circuit is live unless location is known to be nonhazardous.

Live part of electric circuit or a high temperataiepartment can causgplosion

%,

o

ON’

-

B Do not modify or disassemblghe enclosure.

%,

Strength degradation and defects of enclosure @aseexplosion

o

ON’

-

B Do not use parts of other products

Protective performance degradation for hazardocegtilon can causexplosion

%,

o

ON’

-

B Do not touch circuits until assembly of all components is over.

%,

Protective performance degradation for hazardocegtilon can causexplosion
DON'T
B |[nstall per the National Electrical Code for the US(NEC, ANSI/NFPA 70) and the

Canadian Electrical code for Canada (CEC, CAN/CSA-Q2.1) and the drawing
3S8A2699(Refer to Appendix 2.).

Unsuitable conduit connections for hazardous locatian causexplosion

)
O@
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Safety Precautions for Installation and Wiring

/N\ CAUTION

B |Install a switch and fuseto isolate the B Use amappropriate deviceto carry and install the

LF516/LF546 from mains power. LF516/LF546.
If this producftfalls to the ground,

Power supply from maing
power can causelectric o injury, or malfunction of or damage to

shockor circuit the product, can be caused.

DO break-down. DO
m Usecrimped terminal lugs for the terminal B Do not modify or disassembldF516/LF546
board and GND terminal. unnecessarily.
Loose connections can Modifying or disassembling this
causeelectric shock product can cause
fire from excessive electric shock
DO current or system DON'T malfunction of or damage to this
malfunction. product.
B Turn off mains power before conducting B Ground LF516/LF546independently from power
wiring work. equipment. (100 ohm or less ground resistance

Wiring while power is Operating this product
applied can caussectric without grounding can cause
shock DO electric shockor malfunction.

DO

B Turn off mains power before working on . L
B Do not work on piping and wiringiith wet hands

pipes.
Working on pipes while Wet hands may result electric
power is applied can cause shock

DO electric shock DON'T

B Do not conduct wiring workvith bare hands
Remaining electric

chargeeven if power is
turned off can still cause

DON’T electric shock.

on the converter.
Be alert toelectric shock

C The label shown left is placed near the terminalrdor power supply
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SAFETY PRECAUTIONS (continued)

Safety Precautions for Maintenance and Inspection

/N CAUTION

B Do not touch LF516/LF546 main body B Do not conduct wiring work whepower is
whenhigh temperature fluid is applied.
being measured.
The fluid raises the main Wiring while power is applied can
body temperature and can ® causeelectric shock
DON'T causeburns when touched. DON'T

B Do not conduct wiring workvith wet
hands The label shown left is placed nea§r
the terminal board for power input;
_ (A black border and symbolon !
Wet hands may result in .
yellow triangle)

electric shock :
DON'T Be alert toelectric shock

B Do not use duse other than the one | Use a rated fuse as follows:
o Fuse rating:
specified
pect o tuse other than the " -BA/250V for 100 to 240Vac

Using a fuse other than the| i \ansions:
one specified can cause Diameter 5.2 mm x 20 mm
system failure damageor Melting time characteristic:

DON'T  aifunction. » Time Lag Fuses for 100 to 240Vac

Usage limitation

This product isnot manufactured for applying to a system requiring safety directly involved
human life as follows Please contact your nearest Toshiba repreheiidiiere is a possibility of
using this product for such use.

- Main control systems of nuclear power plants, safgtprotection systems in nuclear
facilities or other important systems requiring saéty

- Medical control systems relating to life support

Warranty and Limitation of Liability

Toshiba does not accept liability for any damagkss, material or personal, caused as a direictidinect
result of the operation of this product in connattivith, or due to, the occurrence of any evenfoofe
majeure (including fire or earthquake) or the mesakthis product, whether

intentional or accidental.
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Handling Precautions

To obtain the optimum performance from LF516/LF5®8vmeter (Sanitary type) for years of continuous
operation, observe the following precautions.

(1) Do not store or installthe flowmeter in :
+ Where there is direct sunlight
+ Whereexcessive vibration or mechanical shock occurs
+ Wherehigh temperature or high humidity conditions obtain.
+ Wherecorrosive atmospheresexist.
+ That can bglaces submerged under water
- Where there is a sloped floorTo put the flowmeter temporarily on the floorape itcarefully
with something, such as a block, to support it sdhat the flowmeter will not topple over.
- Places where there is following factors.
M Factors to impede infrared switch to operate pigper
- Intense light such as direct sunlight and reflestedight by window glass or metal plate
+ Place where brightness changes suddenly such a&8RPNIf lighting
- Dense smoke or steam near the control panel
- Those attached on the control panel such as raw (ttop), snow, ice, mud and oil, and
haze due to their attachment
- Light reflecting object near the control panelreflecting object such as metal plate placed
opposing to the control panel

When any of above factors is considered, take ssumedor the proper operation of infrared
switch such as to place a cover or to secure sedpa@t least a person to stand in front ofthe
control panel.

When unable to avoid above factors, operate the Edfiverter removing the factor by
covering the control panel by hand so that lighesdoot shine on it, by cleaning those attached
on the control panel, or by standing in-betweerréfiecting object and the control panel to
block the light.

(2) Wire cablesorrectly and securely
Be sure to ground at the combined converter si@gounding resistance 10 or less) Avoid
a common groundsed with other equipmentwhere earth current may flow. Andependent
ground is preferable

(3) Select cable paths away from electrical equipmeotdrs, transformers, or radio transmitters),
which causes electromagnetic or electrostaticfiertence.

(4) The cable lead-in section must be tightened sectodieep air tightness.

NOTE : The cable connections are not provide watvineter. Because 1/2-14NPT screw
holes are processed to this place, please preparsejf for the cable connections.

(5) If the inside of the converter or cable terminaksaetted or humidified, it may cause insulation
deterioration, which can result fault or noise occurrence So do not conduetiring in the
open air on rainy days
Also, be careful not to wet down the converter ewethe case of indoor wiring, and complete
wiring work in a short period of time.
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Handling Precautions (continued)

(6) Observe the following precautions when you open theonverter housing cover

¢ Do not open the cover in the open air unprotectedgainst rain or wind. This can cause
electric shockor causelamage to the flowmeter electronics

¢ Do not open the covemder high ambient temperature or high humidity
conditions or in corrosive atmospheresThis can causeeterioration of system
accuracyor causalamage to the flowmeter electronics

(7) Since a varistor is built in convert&p not conduct a withstand voltage test for the
converter.
In addition, the voltage for checking the insulataf the converter must @50VDC or
lower.

(8) This product may causgeterference to radio and television setf they are used near the
installation sitelUse metal conduits etc. for cables to prevent thiaterference.

(9) Radio transmitters such as transceivers or celpflanes may cause interference to the
flowmeter if they are used near the installatida.Dbserve the following precautions when
using them:

¢ Close a transmitter coverbefore using a transceiver.

e Do not use a transceiver whose output power is tianeb W.

e Move the antenna of a transceiver or a cellulanplad least 50 cmaway from the flowmeter
and signal cables when using it.

e Do not use a radio transmitter or a cellular phonenear the flowmeterwhile it is
operating online. The transmitter or cellular phsrmitput impulse noise may interfere with
the flowmeter.

e Do not install a radio transmitter antennanear the flowmeter and signal cables.

(10) For reasons of flowmeter failure, inappropriatespagters, unsuitable cable
connections or poor installation conditions, treviineter may not operate properly. To
prevent any of these problems causing a systenrdail is recommended that you have
preventive measures designed and installed on thieémeter signal receiving side

* We assume no responsibility for nonconformity cawedd by violation of precautions described in
this manual or used in violation of the installatiom method and the operation method stipulated in
a relevant ordinance or other regulations.
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1. Product Inspection and Storage

1.1 Product Inspection

LF516/LF546 electromagnetic flowmeter is shippediinardboard container filled with shock-absorbing
materials. Open the package carefully and chedllasvs:

B Make sure the following items are included in tlaelmge.

(1) Model LF516/LF546 Electromagnetic Flowmeter (Sawitgpe) = = + = - - 1

(2) Instruction Manual « = « « = ¢ = ¢« ¢ e e e e e e e e e e e e e 2
B Inspect the flowmeter for indications ddmagethat may have occurred during shipment.
B Make sure the type and specifications of the flovamare in accordance with tbedered

specifications

If you cannot find the items listed above or angiyem exists, contact your nearest Toshiba
representative.

1.2 Storage

To store the electromagnetic flowmeter after openig the package, select a storing place as follows
and keep it under the conditions described below:

/N\ CAUTION

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

(2) Store the product in a well-ventilated place. Avpldces ofxtremely high humidity or

extremely high or low temperature The following environment is recommended:
e Humidity range: 10 to 90% RH (no condensation)
e Storage temperature: —25 to +65° C

(3) Avoid places whereibrations or mechanical shock occur

(4) Ifit leaves the cover of converter open while lgestored, gradual deterioration of circuit
isolation can be caused. And thdon’t open the coveruntil it is connected with wires.

(5) To put the flowmeter temporarily on the floptace it carefully with something, such as
stopper, to support it so that the flowmeter will rot topple over.
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2. Overview

LF516/LF546electromagnetic flowmeter(Sanitary type) can beingke following
hazardous (classified) locations.

Classl , Division 2, Groups A, B, C and D,
Clasdll, Division 2, Groups E, Fand G
Clasdll

This product ilectromagnetiflowmeter that measure the volumetric flow ratecofiductive fluid using
Faraday's law of electromagnetic induction.

The device consists of two units: the detedtopugh which the fluid to be measured flows, Hrel
converter, which receives the electromotive foigaeas from the detector, then converts the signals
into the 4-20 mAlc signal.

Features
With a linear relationship between the flow rate and oyiut signal, the electromagnetic flowmeter is
featured as an easy-to-read indicator. In additthis feature, it has the following outstandiegtiires:

(1) Low electricconductivityfluid (Electric conductivity 0.01uS/cm or more) can be measured
(2) Wide flow velocity range setting, such as a floloegy range of 0~0.5 and 0~10m/s, is achieved.

(3) The structure is authorized by the 3-A SANITARY SYBARD SYMBOL CONCIL. This sanitary
standard is N0.28-03.

®

(4) This flowmeter can be used to measure fluid evércidntains high concentration of slurry
= Ceramicsis used for the detector pipe as standard.
* The unique Noise-Sentryfilter circuit and its advanced Arithmetic Logic Unit (ALU)
enables you to obtainsgable output

(5) Full graphic electronically rotatable LCD that eleabdisplay of a large amount of information

1. With a large amount of a maximum of 9 characterdires, you can easily check various
displays including bar graphs and alarm indications

2. The backlight allows you to read the indicator lgasi

(6) Use of infrared switches
e Use of infrared switches allows you to perform @as operations, without opening the converter
housing cover.

(7) Intelligent functions
o The widely usedHART protocol * communications systenis used as a standard feature.
« This product supporBROFIBUS? communication by option.

* 1 HART protocol: “HART” stands for Highway Addressable Remote Tducer and is a communication protocol
recommended by HCF (HART communication Foundatfon)ndustrial sensors.

* 2 PROFIBUS: PROFIBUS, which stands for PROCESS FIELDBUS, kinal of field bus that is approved by
nternational standard IEC61158. The electromagfietianeter supports PRFIBUS PA for process
automation.
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3. Names of Parts

IMPORTANT
The cable connections are not provided in the cibipdut of this apparatus.
Please prepare yourself for the cable connectishigh could be used in Division2 hazardous locatipn

3.1 Appearance of LF516/LF546

Converter

Terminal block cover

Display section

For power cable
\ Control key
(Control panel)

IS

For current output cable

Raised portion ﬂ i i 1eplate

PVC Cap *1 ( B

Ground terminal

N/

Detector

Ferrule

Figure 3.1.1 Appearance of LF516/LF546(Sanitary tye)

*1: PVC cap is attached to the head of hexagonetobkad cap screw. This is by the 3-A
requirement and it is for preventing the accumalatof contamination. In addition, the
silicon resin is filled up the cross recessed pagpan head screws. It provides same role as
above.
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3.2 Construction of the terminal blocks

Terminal Block Construction of LF546 Converter
When you remove the terminal block cover shownhim figure "Appearance of LF516/LF546", you can

see the converter terminal block as shown below.

Internal grounding

Power supply terminal terminal

Fuse
IN L2
27N NS
80-264VAC D,
POWER |1
Digital output @ ® l@ J

terminal @ GND U Fo @)

Do2_pot + od— External grounding
@ ® 3 terminal
X

- ©OF
oA -
X
Digital input
terminal \
/ Current output terminal or
Signal PROFIBUS* terminal
ignal common *Option

termnal

/1\ CAUTION

The label shown left is placed near the terminard
for power supply to this equipment.

Be alert to electric shock.

o

Figure 3.2 Terminal Block Construction of LF546
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4. Installation

Safety Precautions for Installation

/N WARNING

B Do not activate live circuitsunder environment of explosive atmospheres.

%,

Live part of electric circuit or a high temperatulepartment can causgplosion
DON’

B Do not use parts of other products

—

® Protective performance degradation for hazardotegilon can causexplosion
DON'T
B Do not activate circuitsWhile assembly of all components is not over.

%,

Protective performance degradation for hazardocegilon can causexplosion
DON'T
B |[nstall per the National Electrical Code for the US(NEC, ANSI/NFPA 70) and the
Canadian Electrical code for Canada (CEC, CAN/CSA-Q2.1) and the drawing
3S8A2699 (Refer to Appendix 2.).

Unsuitable conduit connections for hazardous locatian causexplosion

o
O@

/\ CAUTION

B Turn off mains power before working | @ Use an appropriate device to carry and install

on pipes. the LF516/LF546
] ) ] If his productfalls to the ground,
Working on pipes while 0 injury, or
power is applied can cause malfunction of or damage to the

DO electric shock DO product, can be caused.

B Do not modify or disassemble the B Ground the LF516/LF546
unnecessarily. independently from power equipment.
(100 ohm or less ground resistance)

Modifying or

disassembling this product Operating this product without

can causelectric shock grounding can causaectric shock
DON'T malfunction or damage to DO or malfunction.

this product.
B Do not work on piping and wiring
with wet hands.

Wet hands may result in The label shown left is placed
electric shock near the terminal board for
power supply to the converter.

DON'T Be alert toelectric shock
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4.1 Notes on Selecting the Installation Location

This product is designed for the following envircemh

- Indoor and outdoor installation - Ambient temperature: 10 to +50C

+ Altitude:Up to 2000m + Humidity range:10 to 90%(no condensation)
+ Regulation of power voltage=10%
* Pollution degree 2 « Structure:IP67 and NEMA 4X

Do not store or install the flowmeter in :

1.

Noohkw D

10.

11.

12.

Places within the immediate proximity of equipmprdaducing electrical interference (suchnaators,
transformers, radio transmitters, electrolytic cells, or other equipment causing electromagnetic
or electrostatic interference.

Where there is direct sunlight

Whereexcessive vibration or mechanical shock occurs

Wherehigh temperature or high humidity conditions obtain.

Wherecorrosive atmospheresexist.

That can be submerged under water

Where there is a sloped floorTo put the flowmeter temporarily on the floorape itcarefully
with something, such as a block, to support it sdait the flowmeter will not topple over.

Places ofoo great an elevation or constricted areawhere clearance for installation or maintenance
work is not provided.
Avoid places where fluid runs in a pulsating form.

Design piping so that the detector pipe is alwdiedfwith fluid, whether the fluid is flowing
or not.

The detector has no adjustable piping mechanisstallran adjustable short pipe where
needed.

Chemical injections should be conducted on the deongam side of the flowmeter.

13. Places where there is following factors.
@ Factors to impede infrared switch to operate pigper

- Intense light such as direct sunlight and reflesi@dight by window glass or metal plate

» Place where brightness changes suddenly suchhdisdideing turned ON/OFF

- Dense smoke or steam near the control panel

-+ Those attached on the control panel such as rain ¢ttop), snow, ice, mud and oil, and haze due to
their attachment

- Light reflecting object near the control panelyeflecting object such as metal plate placed omgpsi
to the control panel

When any of above factors is considered, take aunedor the proper operation of infrared switcbhsu
as to place a cover or to secure a space forsttdgaerson to stand in front of the control panel.

When unable to avoid above factors, operate the Edfiverter removing the factor by covering the
control panel by hand so that light does not sbimé, by cleaning those attached on the controkpa
or by standing in-between the reflecting object tredcontrol panel to block the light.
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4.2 Mounting Procedure

1. Avoid places within the immediate proximity of egment producing electrical interference
(such asnotors, transformers, radio transmitters, electrolytic cells, or other equipment
causing electromagnetic or electrostatic interferece).

Avoid places where excessive pipe vibration occurs

Avoid places where fluid runs in a pulsating form.

Avoid places where there dbrect sunlight. If this is unavoidable, use an approprisitede

Avoid places whereorrosive atmosphereor high humidity conditions obtain.

Avoid places otoo great an elevation or constricted areashere clearance for installation or

maintenance work is not provided.

7. Design piping so that the detector pipe is alw#iedfwith fluid, whether the fluid is flowingor
not.

8. The detector has no adjustable piping mechanisstallran adjustable short pipe where
needed.

9. Chemical injections should be conducted on the dtream side of the flowmeter.

o0k wh

4.2.1 Pipe checks

(1)Before installing pipes, check for any leanimgrasplacement (or eccentricity) as illustratedrigure
4.1. An attempt to unreasonably connecting pipasadhe inclined may lead to a detector breakdown or
fluid leakage. Connecting pipes in an eccentritestaay also cause local wears and tears of lirangs

grounding rings, as well as measurement errors.
Before installing pipes, make sure to flash therior of the pipes to remove deposited matters.

_/L—\ M\

Inclination

Figure 4.1 Pipe leaning
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(2) Preventing an Empty Pipe Condition
Fix the relevant pipes installed on both sideshef detector by attach fittings, etc. to supporthpe.
By supporting the pipes, not only the pipe vibmtis reduced but also the damage to the pipesdy th
electromagnetic flowmeter's weight and the fluicsmésee Figures 4.2 and 4.3).

Pipe support fittinc

N |
LM [
L

VI Ll

Pipe support fittinc

Figure 4.2 Example of Pipe Fixing Procedure

Yl A i

Figure 4.3 Model Diagram of Unsupported Pipes
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4.2.2 Installation Procedure

IMPORTANT
When high-temperature fluid is being measured aradieat from the detector pipe surface angd

adjoining pipes may cause the ambient temperafuteeaonverter to go above 50 °C. If the
ambient temperature goes above 50° C, try to ldhatemperature by measures such as
wrapping heat-insulating materials over the detegiige and adjoining pipes.

The method for piping connection of LF516/LF546(&amy type) is 1ISO2852 clamp type connection.
As shown in figure 4.4, welding the ferrule to {®@cess piping, and install a gasket
between the grooves on the piping end of the datectd that of the welded ferrule,

and then put a clamp over the piping joint areatagiden the screws of the clamp.(See
Table 4.1 for the size of clamps.)

Clamp type adaptor
Detector
Clamp(option)

Ferrule(option)

Welding
Process piping

10

Gasket (option)

Bolt for fixing the adaptor
Figure 4.4 Clamp Type Piping Connection Method

Caution
The bolts fixing the clamp type adapter or the sctype adapter to the detector are adjusted

when shipped from the factory. If the bolts areskrwed, this can cause leakage of liquid.
Do not loosen the fixing bolts.
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Clamp size to the detector meter size is showrainld 4.1,

Table 4.1 Clamp size

Meter ons Connection Clamp size
25mm (19 1S
40mm (1 1/29 11/28
50mm (29 5
80mm (39 3s

100mm (4S9 S

*k%k Note *k%
Please use the gasket for ferrule fitting ireinal diameter size and clamp size to avoid the
retention of fluid between piping.

Gasket
When size of clamp does not agree
with internal diameter size

Detector body ferrule

\ /U

¥~ Piping ferrule

A dent (a ditch) ‘caused by a gasket size
is occurred, and fluid can stay there.
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4.3 Piping Connections

(1) Required Pipe Length

If various joints are used upstream of the deteatibliet, the straight pipe
length as shown in Table 4.2 is required.

Table 4.2 Required straight pipe length on the upséam side

L=5D L=10D
(1) 9C° ben (5) Other valves (not fully opened)

i
[

(2) Tee

(3) Diffuser

—_—

= [

|

%

i

s

(4) Fully opened sluice valve

e

i

[

L: Required straight pipe length—straight pipe lengtls half length of the detector.
D: Nominal bore size (diameter)

NOTES

The length of a reducer, if connected, can be @lias a part of the straight pipe length.
No straight pipe length is needed on the downstr&dm If a butterfly valve is installed downstream
of the detector, do not let the valve plate progrudo the pipe of the detector
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(2) Pipe Orientation

The detector may be installed in horizontal, vaitar sloping pipe runs as shown in
Figure 4.5. However, except for horizontal instidia, fluid should flow from lower
to upper directions. See Figure 4.5.

Flow direction —»

T (a) Horizontal pipe installation
(b) Vertical pipe installation
Detector ©) (c) Sloping pipe installation

’\—u—n-|:|-n—n-\
e -

Ground surface

Figure 4.5 Detector Piping Orientation

The electrodes should be positioned horizontalgjray the ground surface in any piping
installation. See Figure 4.6.

' Don't rotate.

Figure 4.6 Installation position of the detector
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(3) Flow Direction

Installthedetectolin accordancwith theflow directionarrowonthedetectorSeeFigure
4.7. If the actual flow runs opposite to the sfiediflow direction, the following

display and output appears.

For single range measurement,

- LCD display: Instantaneous flow rate --------- indicates negative values,
Totalized flow no coustadded.

+ Outut: Current output 4n@A output,
Pulse output No puds

For bidirectional range measurement, the flow ipasite direction results in a positive
output value. See 10.3, “Multi-range Functions.”

\ /

Flow direction arrow

\b‘_/

Figure 4.7 Flow direction arrow on the detector
(4) Preventing an Empty Pipe Condition

Design an upright pipe run (Figure 4.8) or suffitibead pressure (Fig. 4.9) at the
downstream detector outlet if there is a possibditthe detector pipe becoming emptied.

Upright pipe run\

Detector

/

EE—

d

Figure 4.8 Detector with an upright pipe run at dowstream outlet
Detector |

[ (I ————

Figure 4.9 Detector with sufficient head pressuretadlownstream outlet
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4.4 Grounding

/N\ CAUTION

B Do not wire cables and replace parts B Do not work on piping and wiringith wet hands.
when power is supplied.

Wiring work and replacing Wet hands may result glectric shock
parts in the power-on state

DON'T may cause electric shock. DON'T

Ground as shown in Figure 4.10. Make the groundimg as short as possiblélse
grounding wire material of IV wire 5.5mm?or more. Do not share a grounding wire
with other instruments where grounding current may flow. (An independent
grounding is preferable.)

Piping of non-conductive material
Conductive material pipe Example: Resin or metal piping whose
Example: Metal, etc. inside is resin-lined, etc.

Grounding terminal

Grounding wire

grounding resistance

100 Q ormore
« If the piping material is conductive, connect * Ifthe piping material is non-conductive, perform
the grounding wires to the both ends of the grounding (grounding resistance 1002 or less).
piping flange.

Figure 4.10 Grounding the LF516/LF546 (Sanitary tpe)




TOSHIBA 6F8A0935,

9. Wiring

Notes on wiring

/N WARNING

B DO NOT DISCONNECT WHILE CIRCUIT IS LIVE UNLESS LOCA TION IS KNOWN TO
BE NONHAZARDOUS.

Live part of electric circuit or a high temperatalepartment can causgplosion
DON'T
B Do not activate circuitswhile assembly of all components is not over.

® Protective performance degradation for hazardoeetilon can causexplosion
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) andhe drawing 3S8A2699 (Refer td

Appendix 2.).

Unsuitable conduit connections for hazardous locatan causexplosion

DO
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/A CAUTION

B Install a switch and fuseto isolate the
LF516/LF546 from mains power.

o Power supply from mains

power can causelectric shock
or circuit break-down.

B Turn off mains power before conducting
wiring work.

0 Wiring while power is applied

can causelectric shock

DO DO
B Do not work on piping and wiring with B Ground the LF516/LF546
wet hands. independently from power equipment.
(100 ohm or less ground resistance)
® Wet hands may result in Operating this product without
electric shock grounding can caussectric
DON'T DO shockor malfunction.
B Do not conduct wiring workvith bare B For the power supply wiring and groundin
hands wiring, use crimping terminals with
insulated sleeve.
Remaining electric charge There is aisk of electric shock
even if power is turned off can 0 due to drop-off or loosing, and
DON'T still causeelectric shock. DO risk of fire andequipment

trouble due to heat generation

B Do not modify or disassemble the
LF516/LF546 unnecessarily.
Modifying or
disassembling this product can
® causeelectric shock,
DON'T mglfunction of or damage to
this product.

The label shown left is
placed near the power
supply terminal on the
converter.

Be alert toelectric shock

ZAN

Flowmeter accuracy may be affectgdthe way wiring is executed. Proceed with correawiring taking

the precautions in following pages
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/N\ CAUTION

(1) Select the cable run location so theyamay from electrical equipment (motors, transformes,
or radio transmitters) which causes electromagnetior electrostatic interference

(2) Deterioration of flowmeter circuit insulation ocsuf the converter interior or cable ends get wet o
humidified. This in turn causesalfunction of flowmeter or noise problems Avoid a rainy day
if the flowmeter is to be installed outdoorsEven indoors, prevent water from splashing oker t
flowmeter. Try to finish the wiring as quickly aegsible

(3) The converter has a surge arrestor/protector ladtaiside. Thereforelo not conduct a
withstand voltage test for the converter To check the insulation of the converter, useltage
of 250Vdc or less

(4) After wiring, be sure to install the terminal blogtotection cover.

5.1 Cables

Use the kind of cables shown in Table 5.1 to wiedonverter.

Table 5.1 Installation Cables

Nominal Finished
Name Cable name cross-sectional outer Description
area diameter
CWlJISC
Power cable 3-core vinyl sheathed cable or 2-core vinyl 2 mm? 11~13mm 3401,IEC60695,IEC607
sheathed cable 54,IEC60227,1IEC60245
or equivalent
The number of conductors the cable contains differs depending on the
. specification of the output signal cable.
Output signal |3 3 shielded cable of finished outer diameter 11 to 13mm and nominal CVV-S JIS -258-C or
cable equivalent

cross-sectional area 1.25mm2.
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5.2 External Device Connections and Grounding

The terminal board connections of LF516/LF546 Flaten are shown in Figure 5.1. Proceed with wiring
as described iBection 5.4, “Wiring Procedure.”

NOTE:
¢ When 3-core power cabel is used, do \
not ground from the  external
grounding terminal.(Perform grouding Power cable (CVV)
at the receving side only). For a 2-core cable, L1 and
e Only when a 2-core power cable is L2 only.
used, perform grounding from the
external grounding terminal. [Instrumentation panel: Customer]
(Receiving side)

—%

D)

OIC Power supply

0, O

Ground terminal

\ Wiring breaker
(double-pole/single-throw)

-

(100 ohm or less ground
resistance)

D s B

IV wire
5.5mm2 or more

® 1AM/ 250V

! Y D02 DO
-7
////,/
(100 ohm or less L
ground resistance) B Current output
(4-20mAdc)
or PROFIBUS

Converter unit

Digital output 1
Common for DI/DO

Digital output 2

5

Digital input
(20 to 30 Vdc)

NOTE:
To avoid 2-point grounding,
ground the shield of the output

/ cable basically at the receiving

Output signal cable side.

(CW-S) —

(100 ohm or less
ground resistance)

Figure 5.1 External Wiring Schematic Diagram

* Use a heavy copper braid or wire (cross-secti@mah5.5 mnf minimum) to ground the terminal
and make ifs short as possiblas shown in Figure 5.1 fgrounding.
Also, Avoid a common ground where earth current may flow. (Aimdependent ground is
preferable.)

*The converter has no power switch. Install thevposwitch at the system sidge sure to use
a double-pole/single-throw (both disconnection) wing breaker.
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5.3 Notes on Wiring

Notes on Instrumentation-Converter Wiring

e To avoid 2-point groundingyround the shield of output cable basically at theeceiving side.

e Use a grounding wire of IV wire 5.5nfror more. The size of the external grounding terirsoeews is M4.
Do not share grounding wire with other instruments where grourding current may flow. (An
independent grounding is preferable.)

e Power cable
When a 3-core cable is uséground with the FG terminal.

When a 2-core cable is used: Use an external gnogerminal and make the cable as short as pessibl
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5.4 Wiring

IMPORTANT
The cable connections are not provided in the cibpaut of this apparatus.
Please prepare yourself for the cable connectidrishwcould be used in Division2 hazardous locations

/N\ CAUTION

B Do not wire cables and replace parts when | B Do not work on piping and wiringiith wet hands
power is supplied.

Wiring work and replacing Wet hands may result glectric
parts in the power-on state shock

DON'T may cause electric shock. DON’'T

5.4.1 Terminal Treatment of Cables
Follow the procedures below to treat the termitfatshe converter side) of various cables and lintta
cables to the terminal block. Use appropriate cablased on the description in Sectlmd "Cables."
Crimp around type insulated crimp-type terminal to the end of the cables.

(1) Power cable, current output cable, and didfi@lcables

The necessary cables should be ordered from tlsempeesponsible for the installation. Strip theashef
each conductor as shown in Figure 5.6 and attaxhmgoing terminal with insulated sleeve to it. Téiee
of the crimping terminal is M4:

e Connect the power cable to terminal blocks L1 aAd

e Connect the current output cable to terminal bdotland -.

¢ Connect the digital I/O cable to terminal blocks, D01, D02 and COM, as required.

/

M4 size Crimping terminal

00—

25~45mm

Figure 5.6 Terminal Treatment of Power Cable, Curent Output Cable and Digital 1/0O cable
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5.4.2 Cable Connection
Connect and install the terminal-treated cabldh@derminal block by the following procedure.

*Connect the cables to the terminal block securélyloose connection may cause incorrect
measurement. After connecting a cable, try to jtutb check whether it has been connected

securely.

Referring to Sectiorb.2 "External Device Connections and Grounding, connect each cable to the
terminal block.Tighten the screws of the terminal block tightly toensure the secure connectiorA
loose connection may cause incorrect measuremdtdr connecting a cable, try to pull it to see

whether it has been connected securely.

Phillips screwdriver

* The appropriate torque for tightening
the terminal board screw is 1.2 Nem.

Terminal block

Figure 5.10 Connecting a Cable to Terminal Block
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5.5 Digital /O Connections

Digital I/O terminals consist of contact outputntémals PO1 andDO?2), voltage signal input
terminal QI), and signal common terminaCOM). Each terminal[O1, DO2 andDl) is isolated from
internal circuits. TerminalGOM) is the signal common for the other three ternsifalD1, DO2 andDI).

Functions can be assigned for each terminal wghliBD control keys. Se€hapter 10, “Digital I/O
Functions.”

To connect an electromagnetic relay or counterht d¢ontact output terminaDQ1 or DO2), put a
surge-absorbing diode into the input circuit of tleéay or counter. See Figure 5.3 for an example of
electromagnetic counter connection.

______________________________________________________________________________________

Note2
Solidstate relay

Note2 — | /

Photo-coupler Y

Transistor open collector

A
<
Resistor
/
Converter
______________________ COM DI DO2 DO1 | _____.
Note1
Power supply — — Surge-absorbing diode
24V dc _
Y
+
JEAN

\ Electromagnetic counter
Note2

(Power supply-built-in electronic counter)
Figure 5.3 Electromagnetic Counter Connection Exaiple

Note I Use a surge-absorbing diode of the ratingrrent rating 1A and voltage rating 200 V
minimum.

Note 2 When a power supply-built-in electronic counter isused, the serge-absorbing diode is not
required.
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6. Operation

/N CAUTION

B Do not touch the terminal board when powe¢r Do not touch the main body when high
is supplied. temperature fluid is being measured.
Touching the terminal board The fluid raises the main body
when power is supplied can temperature and can cause burns.
DON'T cause electric shock. DON'T

6.1 Preparatory check

Follow the procedure described below to preparerbestarting the flow measurement

System Check | check the items listed below

B Checkthe wiring between the converter and related instrments

B Make sureall the bolts of connection flanges on which thedivmeteris mounted
securely tightened.

B Make surahe direction of flow arrow is in accordance with actual flow.

B Make sure the flowmeter grounded with 100 ohm or less ground resistance.

B Make sure theonverter housing coversare securely tightened.

Placing System On-Stream

B Let the fluid go through the detector pipe. (Note 1)
B When the detector is filled with the fluigtop the fluid and keep it still in the detector pipe.

Supplying Electric Power

B Make sure thg@ower supplyis as specified.

Checking Converter Parameters

B Check the configuration parameter settings. Ref@hapter 7, “LCD Display and
Controls,” Chapter 8, “Configuration Parameter Setting,” and Chapter 11,
“Communications Function.”

Zero Adjustment

B Wait for 30 minutes to warm up the flowmeter. Tmeaking sure the fluid holds still in the
detector pipe before starting thero adjustment

B Refer t06.2, “Zero Adjustment.”

On-line measurement

B After checking the items and conducting the zefjasithent as listed above, let the fluid go
through the detector pipe. Output (4—20 mA dc)dliygoroportional to the flow rate can be
obtained.
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Note 1: If the detector pipe is not filled with tlieid to be measuredhe flow rate will bg
indefinite and unable to be measured. Before usliregflowmeter, besure to fill the
detector pipe the fluid to be measured.

6.2 Zero Adjustment

To conduct zero adjustment of the flowmeter, thelfin the detector pipe must be held still
There are three different ways to start the zejosatient:

(1) Pressing a combination of control keys for thenodel with LCD display
See8.2.14 “Still Water Zero Adjustment”
(2) Sending a command signal from a HART communicatns device (a communication
device such as hand-held terminal AF900 is requirgd
See the instruction manual of hand-held terminal yse.
(3) PROFIBUS communication (a communication devicéor PROFIBUS is required)
See the instruction manual of communication deyameuse.
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7.LCD Display and Controls

7.1 Name and Function of Each Part of LCD Display

The LDC display and infrared switches (hereaftailed "control key") in front of the converter alle
you to view or set various constants such as medstalues and parameters.

LCD Display Control key
(Control panel)

Figure 7.1 Display section of LF546

Instructions

The operation principle of infrared switch is tatliate infrared to the front of control panel aledect the
reflection from finger when operating.

Normal operation is impeded depending on the cmmditsuch as disturbing light from surroundings|or
stain attached to the control panel. When unabévid such condition, operate the EMF convertehén
following manner.
Remove the factor to impede proper operation aanefd switch as below:
+ Cover the control panel by hand so that light dogsshine on it
+ Clean the stain attached on the control panel
+ Clean the stain on the finger or the gloves to aigethe EMF converter, or wear gloves in light colo
+ When there is a reflecting object placed opposinthé control panel, stand in-between the reflgctin
object and the control panel to block the light

Following are considered as the factors to impatfaried switch to operate properly.

+ Intense light such as direct sunlight and reflestedight by window glass or metal plate

+ Place where brightness changes always such as GNgfdighting

- Dense smoke or steam near the control panel

+ Those attached on the control panel such as raw (ttop), snow, ice, mud and oil, and haze dug¢ to
their attachment

+ Operation of the control panel by hands wearingegan dark color or stained fingers and gloves

- Light reflecting object near the control panelreflecting object such as metal plate placed opgpsi
to the control panel
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e LCD electronically rotatable display
8-line x 14-character liquid crystal display The backlit display provides &asy-to-read
indication even under poor lighting conditions Instantaneous flow rates or totalized flow in the
measurement mode or configuration parameters irsé¢fttng mode can be displayed. (Number of

LCD display dots: 128 x 128 dots)

m/s

/
| 3 >®
FRD » m
_/
(D Measured Value Display 1 Displays a measured \afltiee type the operator has selected.
@ Measured Vale Display 2 Displays a measured valuesetting value of the type the

operator has selected or displays an error mesHage.error
message appears, the measured value or setting catmot be
displayed (error message-precedence display).
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e  Setting switch
The control keys allow you to perform convertertcolhand setting, without opening the
converter housing.

These three controls keys function differently depeg on the current display screen.
The functions of these control keys are displayethe display screen.

In this product, the display method can be charsgedrding to the converter installation
direction. For example, if the control keys argafied so that they are located above the dispitesy;
can be displayed appropriately as shown belowhlayging the display method.

W _J_ESC d ] ()
: [I'I:'CT(} + | A:DETECTOR A:DETECTOR (V¥
1 EXC _CUR — 1 EXG_CUR 1 EXC CUR =
2 SIZE S| 2 SIZE 2 SIZE s
3 EXC FREQ Lc] 3 EXC FREQ 3 EXC FREQ [c
4 FLOW DIR (14 FLOW DIR 4 FLOW DIR [
5 EXIT V5 EXIT 5 EXIT «

Above the control keys Left of the control keys Right of the control keys
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7.2 Display Format

In the measurement mode, the measured data isagisplusing the menu items set by the Display 1
(DSPL1) and Display 2DSPL2).
(For display settings, s&2.6 "Display Setting.")

1. Flow rate / Flow velocity display

_ -I o 0 0 ———Numeric value - - 7 digits maximum including a decimal point are
. displayed. (Up to 9999999)
m / S 4 significant digits (for the set span)
—l—Unit- .- 7 digits maximum are displayed.
Flow direction - - In the case of reverse direction; "is displayed.
In the case of forward direction, not displayed.

2. Totalized flow count display

1 2 3 4 5 6 7 8 —Numeric value - - 8 digits maximum

(Up to 99999999)
FRD D

Operation -+ Counting in progres? is blinked
Counting stoppedll is displayed
Counting direction- +
In the case of forward flow direction, "FRD" is piayed.
In the case of reverse flow direction, "REV" isplés/ed.

3. Totalized flow volume display

‘| 2 3 4 5 6 7 +————Numeric value- -8 digits maximum including a decimal point are
- displayed. (Up to 99999999)
FRD > m @ Displayed to the least significant digit of the set
i count rate.
Unit- - - 3 digits maximum are displayed.

Operation - - Counting in progress.’ is blinked
Counting stoppedll is displayed

Counting direction- -

In the case of forward flow direction, "FRD" is pliayed.

In the case of reverse flow direction, "REV" isplég/ed.

4. Totalized difference flow volume display

‘I 2 3 4 5 6 7 ——— Numeric value- -8 digits maximum including a decimal point are
- displayed. (Up to 99999999)
+ } m 3 Displayed to the least significant digit of the set
| count rate.
Unit- - - 3 digits maximum are displayed.

Operation--  Counting in progres? is blinked
Counting stoppedll is displayed

Sign- - -
In the case the difference flow is in the forwaitection, “+” is
displayed
In the case the difference flow is in the revergedtion, " is
displayed
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Note 1: Totalized flow volume and totalized diffece flow volume are displayed to the least sigaific
digit of the set count rate.

(Examplel)

(Example2)

When the count rate is 0.0001 m
When the measurement object flows through 0.008)1{nside counter counts 1.
Because inside counter is 8 digits at the maximbmmaximum of totalized flow
is 9999.999(rf). When inside counter exceeds the maximum, insideter return
to 0, and continue totalization.

Inside counter(ms3)
Max 8 digits

Totalized flow display(m?)
Max 8 digits (include decimal point)

0

000.0000 m?

1

000.0001 m?

1000

000.1000 m3

1000000

100.0000 m?

10000000

1000.000 md

99999999

9999.999 m?

When the count rate is 18 m
When the measurement object flows through #(imside counter counts 1.
Because inside counter is 8 digits at the maximbmmaximum of totalized flow
is 99999999(rf). When inside counter exceeds the maximum, insideter return
to 0, and continue totalization.

Inside counter(m3) Totalized flow display(m?)
Max 8 digits Max 8 digits (include decimal point)
0 00000000 m?
1 00000010 md
1000 00010000 m?
1000000 10000000 m3
10000000 99999999 m?
99999999 99999999 m?

Note 2: Totalized difference flow volume shows thifference between the forward direction volume
and the reverse direction volume.
When the forward direction volume reaches the ufipget and returns to zero, the volume is
displayed as follows:

Forward direction volume: 1000 99999999 0
Reverse direction volume: -100 |::> -100 |::> -100
Difference flow volume: 900 99999899 -100
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5. Percent display

_ -I 2 5 0 Numeric value - - Within the range of +125.0% tal25%,
- displayed to the decimal place of 0.1%.
% Unit- - - %" fixed.

* |If the value goes out of the display range, anremessage appears.

6. Flow rate (When custom unit is selected)
_ -| 0 0 o — Numeric value- - 7 digits maximum including a decimal point
. are displayed. (Up to 9999999)
X X X / Y Y Y 4 signifipant gligi'ts: The value is o'bt.ained by
—I— multiplying m*/min by the set coefficient
Unit- - - 7 digits maximum are displayed.
Flow direction -+ In the case the flow is in reverse direction ,
“—"is displayed.
In the case the flow is in forward direction,
not displayed.
Identification charanter - “*” is character to show the custom unit.

7. Range display
1 0 0 0 0 Numeric value- - The span of the range being used

R 1 m / S Unit- - - 7 digits maximum are displayed.
When custom unit is selected, identification
character #” is displayed.

Range - - The range being used is displayed as follows
R1: Range 1
R2: Range 2
R3: Range 3
R4: Range 4

In the range display, the range currently usedsplayed (any one of the ranges 1 to 4). The screen
example above shows that Range 1 is currently used.

When multi-range is selected, the displayed ramgages automatically as the range used is changed.
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8.

Bar graph display
Bar graph can be set only for Display 2.

0
R 1

100

Grapkhr - -

Range - -

The measured value is displayed in bar graph.

The left side of the graph is RL (Range Low linaitjd

the right side of the graph is RH (Range High )mit
Scale marks are displayed in increments of 25%g@si
the graph.

The range number currently used is displayed.

* About Range type, percent display and percent vagiwhen bar graph is displayed

When percent display is used, the % value displaggends on the flow direction. However,
the % value when bar graph is displayed is as shiowire table below.

. % value in % value in
Range type Input signal percent display bar graph 4-20mA output
i i i 0,

Single(forward) Forward direction 50% 50% | 2mA

50%
Single(forward) Reverse 50% 0% I 4mA

direction 50% (Output low lim value*)
Bidirectional Forward direction o 50%

N

(forward/reverse) | 50% 50% 12mA
Bidirectional Reverse o 0%
(forward/reverse) | direction 50% 50% 12mA

* The set value i8.2.17 “Output Low Limit Setting” will be output.

¢ \When communications function is used

WhenHART communication is used, a mark is displayed inuimger field on the display.

When PROFIBUS communication is used, if the communication is mhdeveen thd?ROFIBUS
option board and the converter main board, a nmeadisiplayed in the upper field on the display ie th
same way as iIHART communication, while communication between BRROFIBUS option board
and the external bus, nothing is displayed.

- 10

m/ s

A_

00

Displayed when communications
function is used

— 4
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7.3 Basic operations

7.3.1 Mode Change

The converter provides the setting mode and céiiranode as well as the measurement mode. To ehang

the mode to the setting mode or to the calibratioode, push the SET ] switch. To return to the
measurement mode, push [hESC switch from eactum

e Measurement mode

e Setting mode

e Calibration mode:

Mode to perform flow measurement.
Flow rate or volume of process fluid is displayed autputted.
The flowmeter first goes to this mode when poweuised on.

Mode to check or set various parameters.

Various setting values can be displayed on theeschrit the output is

always the flow rate of process fluid as in the sueament mode.
(See7.4 “Setting and Calibration Items List” and 8.2 “Parameter

Check / Change” for details)

Mode to check the converter circuit.

The built-in simulation signal generator circuiincbe used to check the
span of the range and check the excitation curvahte. The current
output varies in accordance with the simulationnaig Each digital

output retains its previous state when the conweastechanged to the

calibration mode.
See7.4, “Setting and Calibration Items List” and9, “Calibration” for

details.




TOSHIBA

oFlow of mode change

Note: When the screen is switched, let yd
finger off the switch. If you keep pushing, th

I+ (L) indicates that you can hold down the switohder.

e * indi .
Measurement mode mode retums to the measurement mode. l;h;ellr:dlcates that you must hold down the switch
1.000 )
Hold down only the center switch
OK m/s for 3 seconds or longer. (Note)
1 2345678 <Unlock procedure error(3 times) ESC
» FRD DISPLAY CNT CTR CNT CTRL
UNLOCK CLR<L>
12345678 12345678
PUSH SW
ESC bpaed FRD P> « 9K [mop
EH%H SW Unlock Vaokokok <L> ¢ NO CLR OK?
: nloc EST LR B 0K
ONT CTRL procedure| Al[r] [ [ ® ] [ESC] [CR][™ cancel [OK] [0 ]
SET: error >
SET MODE
o | : Counter control mode
i CNT '
[ESC] [CNT] [SE Confirmation message
. . . only for CLR
\I/SET Vo Version display
ESC  WENTS
<4 ?AS!C To Next page
ZERO ADJ EEEXIE\\SJ Numeric value setting screen
<l PLS SET EXC CUR
L) ESC: Cancel
v |_|:_S_C—| -l 0.2000 Data will not be saved.
P | A
A:DETECTOR R ~
m ALl [ESC] [«d]
b ST7E ESC ESC. © ESC  |ok
3 EXC FREQ 3 EXC FREQ o
4 FLOW DIR 4 FLOW DIR EXC CUR EXC CUR
5 EXIT -~ b EXIT J
(DE() L . 2000 ——>| 0.2010
[YI[A] [Y] \ A
F NO
A 4 A
B-DISPLAY ¢ A'DETEC"O; (DY el
R o 1 EXC_CUR A1 ESC
2 DSPL2 2 GAL 50% 2 SIZE
3 CS VAL 3 CAL 100% 3 EXC FREQ
4 CS UNIT 4 EXC DSPL DIR
5 EXIT 5 EXIT
(DE(D) (D (®) m oo
(V1 [A] )| [ [A1fd)| [TFER [F)| e seecton screen
J | J DOT FUNC
7y NO <
v ADETECTOR —>PLS FRD
) i
3 EXC FREQ TRRT NO
4 FLOW DIR
Setting mode i [(Y1[4] [W0]
OK/4 < | Special screen Cursor at
lowest
Adjustment / Calibration screen CS UNIT digit  [CSUNIT
Hold down the switch longer P |
/ERO ADJ < [ADJ READY NOW ZERO AAA/BBB ——>| XXX/YYY
—> OK
0.9 0.9 ——> [ADJUSTING NO
I - — Ve P
W 2 (V1 [4] (]
12 (] J
EsG, A |Aft¢r adjustment / Move digit
To Measurement mode calibration
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o Pulse output setting mode

This mode is used to perform continuous paramettings (automatic operation) regarding
pulse outputs. When these parameters are set, qutiset is ready to send out.

CNT RATE PLS WID
BASIC PLS MODE
DETAILED . 00000 a foo. 0
PREVIEW PLS SET, 5 . A lANUAL me
J -l . | m P |
(L) (O(®) L @O (DY)
[V ] [ESC] [« [Y][4][J] A ][«d] [A][>][d]
PLS MODE -, o
FAUTO - o™
* (L) indicates that you can hold - CNT CTRL
down the switch longer.
12345678
ESC
To Measurement mode P FRD
[®] [ESC] [CIR]

(1) Digital Output 1 selection screen
The function for Digital Output 1 can be selected.
This screen shows functions related to pulse ositpuiy.
(For details of setting procedure, $£2.18)

¢ PLS OUT (Pulse output)
¢ PLS FRD (Forward direction pulse output)
¢ PLS REV (Reverse direction pulse output)

(2) Count rate setting screen
Count rate can be set.
(For details of setting procedure, $£2.20)

(3) Pulse width setting screen
When pulse width setting modeNSANUAL, the screen moves to Pulse width setting screen.
When pulse width setting modeA&JTO, the screen moves to Totalizer control screen.
(For details of setting procedure, set 86220)
Note: Pulse width setting mode is setAb TO when shipped from the factory.

(4) Counter control screen
This screen is used to start the totalizer.

If is pushed, the screen returns to thesmeanent screen. (End of pulse output
setting mode)
(For details of operation procedure, see SedtihR)

Note: If is pushed to return to the measurgnscreen while automatic screen
sequence in progress, the setting items enteréat soe saved.

— 44 —
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o Explanation about mode change

The converter usually works continuously in the stesament mode.

If you want to set parameters or perform calibratar adjustment, you have to go to the
setting mode.

To enter the setting mode, push the center swicl3 fseconds or more in the measurement
mode.

When you push the switch for 3 seconds or moredigay unlock screen appears.

Switch operation Display example Description
DISPLAY Display unlock screen
UNLOCK

PUSH SW
AVAYd

Vkokokok

(A » ] ]
DISPLAY To unlock the display, push the switches
UNLOCK the order indicated on the screen.

in

PUSH SW The pushed switch is highlighted
NrAD & P I

Vkokskok

(A » ) 4]
PUSH SW

el

Pushind at the end, the display will
CNT: be unlocked and the mode change screen

CNT CTRL appears.
SET:
SET MODE
(Esc J_ONT J( sET ]
Note 1: If the order of switches to push was ezous, UNLOCK FAILURE error message
appears and the screen return to the display usiogen.
Mode return to the measurement mode in case dghiftkerror.
When the center switch is pushed during error nges#adication, mode return to the

measurement mode immediately.
Note 2: Vxx+* shows the version number.

When the mode change screen appears, proceedassfol

SET Enters the setting mode (setting configurationciigle menu).

CNT Changes to the counter control screen and you perate the totalizer.

Note: If password has been set, the password sgyaen appears when you move from the
mode change screen to the setting configuratie@cseh menu (when you pushSET
switch), or when you move to the totalizer cohscreen (when you pushenNT
switch).

If the password you enter does not match, you daohange some of the parameters. In
addition, when you operate the totalizer, you camse CLEAR switch.
(However, you can start or stop the totalizer.)
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o Operation timeout function

If no operation is made for one minute or more wliile converter is in the setting mode, the
mode automatically returns to the measurement rootkss the parameters are displayed on

the screen.
R
When no operation is made
Menu screen 3 EXC FREQ for 1 minute, the mode
4 FLOW DIR automatically returns to the
5 EXIT measurement mode.
(W ] Esc ] o]
EXC G
0. 2000
Parameter check screen
A
[ ESC ] The screen does not return
EXC CUR to the measurement mode,
. 2000
Parameter change screen
(Parameters are being changed.) A
(A > )]

7.3.2 Setting and Calibration

In the setting mode, you can select items, or cloedhange the setting values as described below.

When you pusti & ] ¢r'W to scroll up or dowa humeric value or alphabet, or when push
to move the digit, you can execute continuousrafion by holding down the relevant
switch longer. (Holding down the switch longer angdically executes the operation continuously.)

e Moving to the menu screen

Switch operation Display example Description
Mode change screen
CNT:
CNT CTRL

SET:
SET MODE
('Esc J( onT J( SET ]

WEL Pushing| SET | in the measurement mode

takes you to the menu configuratipn

SET LED selection screen.
PREVIEW For configuration, select BASIC or
ZERO ADJ DETAILED menu.

S
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Switch operation Display example Description
z Pushing d | from the menu configuratipn
selection screen takes you to the menu

S BXCFREQ | e
The cursor is positioned at the functipn
‘51 EI)?(I)Yr’ DIR display (A: DETECTOR] in this example).

(W) A & )| This screen is an example when the
DETAILED menu is selected.

B:DISPLAY Pushind W ] of A ] while the cursor
is positioned at the function display changes
% (Digp\I?%L to another function display and its
corresponding menu item list.
(™3 |4 CS UNIT PoREng
5 EXIT
(W] A<

. AY When you pusfi_J ] , the cursor at the
function display disappears and the curnsor

goes to the display field of the setting items

3 CS VAL st
4 CS UNIT
5 EXIT
(W J(Eesc )« )
B:DISPLAY Every time you pusi{ W ] , the curgor
rolls down by one item at a time. Pushing
L (W ] further when the cursor |s
positioned at the bottom causes the cursor to
E 4 CS UNIT return to the top i
p item.
5 EXIT
W JLesc J < ]
DSPL2 When you push o ] , the setting screen
for the item the cursor positioned appears
m/s and enables you to set / check the parameter.

ESC

e Checking or changing the setting value

Switch operation Display example Description
. Menu screen for function C

5121 Pushi] to move the arrow mark|to
R1.
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Switch operation Display example Description
PusH to select the item you want
to check or change.
10. 0000 The screen changes and the currently| set
() item appears for you to check.
L] m/s Pushin returns you to the menu
screen.
(Esc ]
R1 When you pus? , the cursor appears
on the setting value and the screen is ready
no- 0000 to change the setting value.
m/s
(A > ) 4]
R1 Ready to change the setting value
no- 0000 Pushing@ increments the number| in
@ the place where the cursor is positionged.
m/s (Holding down the switch longer causes the
operation to continue.)
* Pushing when the cursor is positioned
[ A ][ » ][ 4 ] below the digit of unit will change the unit to the
next unit. In addition, if a natural number is usad
decimal point as well as the numeric value appears.
R1 Ready to change the setting value
1@. 0000 Pushing_ B> ] moves the cursor to the
z] next digit.
m/s
(A >
R1 Ready to change the setting value
05. 0000 Chan?e the setting value using® ] ar(d
> ) m/s In this example5.000 m/s is set.
LA > )]
R1 Pushing[ o | sets the data temporatily.
The cursor disappears and a message
05. 0000 appears to confirm whether it@K or not.
m/s
SET O0K?
LEsc J(ok]J(NoO]
R1 If you want to cancel the operation, for
example, because the temporarily set data is
no- 0000 incorrect, pushing returns the
temporarily set data to the previous value,
m/s enabling you to change the setting value
again.
(A& ) P )( & )| Pushing ESC ] cancels the setting operation
and exits the setting screen.
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Switch operation

Display example

Description

Pushing d | when data is temporarily
causes the data to be fixed and executed

set

ars,

nu

rs to

ben
ode

ten

5. 00000 After the data is set, the cursor disappe
/ enabling you to check the set value.
m/s
ESC
CZRA¥$PE Pushind gs¢ ) retumns you to the me
screen.
&y 5
ESC 6 R HYS
1 EXIT
LW J(Esc )« ]
C-RANGE Push W ] and move the cursor ®XI1T”
1 R TYPE and then push « ] , a message appea
2 Rl 3 R2 confirm whether it iOK to exit or not.
i] 4 R3 5 R4 When you push N0 ] here, the scré
6 R HYS does not move to the measurement m
1 w and returns to the menu screen.
When you push € ] here, the scr¢
( €4 J{ oK ){ No ) does move to the menu configurati
selection screen.
5 000 If you pusi{ 0 K ] . the setting mode er
) / and returns to the measurement mode.
m/s
12. 345
m

ds
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7.4 Configuration ltems Selection Table

How to check or change each constant of the cosvisrshown in the table below.
Details of each item are described in the settieigs (A to R) oChapter 8, "Parameter Settings."

o Basic configuration (when menu configuratioB&SIC)

When you selectBASIC" in the menu configuration screen, the menu tockher change each

constant is executed as follows.

When the mode is changed from the measurement tmdte setting mode, Group B is displayed first

Fucntion 1 2 3 I
B Returns
DISPLAY | Displayl | Display2 | to meas.
mode
Returns
C Range
RANGE type Rangel to meas.
mode
D Damping S]eegjsms to
FILTER value :
mode
E Low cut ﬁit;sms to
LOW CUT Value :
mode
E Still water | Returns to
ZERO zero point | meas.
adjustment | mode
H Digital Digital Returns
DO output 1 output 2 :
mode
I Digital Returns 1o
DI input mode
Pulse
J Count rate width Pulse S]it;sms ©
CNT/PLS setting width .
mode
mode

in the case of Basic configuration. After that, #iteeen changes as follows:

Group B (Start screen) < Group C < Group D < Group E
< Group F & Group H & Group | & Group J
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o Detailed configuration

When you selectDETAILED" in the menu configuration selection screen, theck/change menu for

each constant setting is expanded as shown irlte thelow.

Function 1 2 3 4 5 6 7
A Exciting Meter size fEr:CILtllgr?c Flow E]Zgjsms to
DETECTOR | Current *1 *3 . q Y| direction *1 '
3 mode
B Displayl Display2 Custom Custom r'?]it:sms ©
DUSPLAY play play. Value *1 Unit *1 '
mode
C Range type Range Returns  to
* * * *
RANGE 1 Rangel *1 Range2 *1 | Range3 *1 Range4 *1 Hysteresis *1 meas.
mode
. Returns  to
FIL?ER \I/D:}umepmg Limit rate Limit time meas.
mode
E Low cut Display low Eeet:Srns to
LOW CUT value cut setting '
mode
RN
ZERO - p setting '
adjustment mode
Current
output
G setting upon | Low limit Eit;;'ns to
- * :
4-20mA alarm Value *1 mode
occurrence
*1
H oD[:?ItStI]_ oDllftJItStlz DO1 alarm | DO2 alarm E]Zgjsms to
DO outp outp Status *1 | Status *1 '
1 1 mode
| Digital input D_I control | Returns to
DI " signal level meas.
*1 mode
Pulse width Returns  to
J Count rate setting Pulse width meas
CNT/PLS *1 mode *1 '
“ mode
K Preset El:?;jtt Returns to
PRESET C | Sountvalue | ¢\ tion meas.
1 1 mode
L High alarm High alarm Low alarm Low alarm Returns to
ON/OFF Value ON/OFF value meas.
HIL ALM1 *1 *1 *1 *1 mode
M HH alarm HH alarm LL alarm LL alarm Returns to
ON/OFF Value ON/OFF value meas.
HILALMZ | *1 * *1 mode
N Self check ﬂg:frlg alarm i:jsfrl: alarm Converter izgjsrns ©
SELF CHK ON/OFF *1 1 % I alarm *1,*4 '
value *1,*4 sensitivity *1,*4 mode
O Fix out set Fix current Fix pulse Eitgsms to
FIX OUT *1 Value *1 Value *1 '
mode
P Password LCD Switch Eeet:Srns to
OTHERS *1 adjustment position '
mode
Q PROFIBUS Returns to
COMM *1 meas.
mode
0% 50% 100% Exciting
Returns to
R Flow value Flow value Flow value | current
. . ) : meas.
CAL calculation calculation calculation | display d
*1 *2 *1 *2 moae

Note 1: If you enter a wrong password, you arevadd to check the setting value and to
perform calibration for the items witil mark in the table. However you are not
allowed to change the setting and perform calibrefor these items.

Note 2: The items witk2, you are only allowed to check the calibratioluga

Note 3: The items witk3, you are only allowed to check the setting value.

Note 4: The items are enabled at converter veig03 and over.
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7.5 Password input

The converter provides the password function tdipibsome functions that affect the flow measuretme
from being set or adjusted. For the protected fanst see the menu configuration table on the previ
page.

* Password is a 3-digit number.'000' is set for the password, the password input sadees not appeatr.
If a password is set (other th@90' is set), you have to enter your correct password.

e Limitation of totalizer operation
Start and stop operations only are permitted. (Glparation is not permitted.)
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8. Parameter Settings

8.1 Parameter Setting ltems

To check or change each constant of the convéirsrselect the desired setting item described. 812

“Setting and Calibration.”

Proceed as follows for settings in the setting mode

No. Function item Display example
8.2.2 Exciting current EXC CUR
8.2.3 Meter size SIZE
8.2.4 Exciting frequency EXC FREQ
8.2.5 Flow direction FLOW DIR
8.2.6 Displayl,2 DSPL1/DSPL2
8.2.7 Custom value CS VAL
8.2.8 Custom unit CS UNIT
R TYPE,
8.2.9 Range (Span) R1(~R4),
R HYS
8.2.10 Damping value DAMPING
8.2.11 Limit rate, Limit time LIM RATE / LIM TIME
8.2.12 Low cut value CUT VAL
8.2.13 Display low cut DSPL SET
8.214 StiI_I water zero point ZERO ADJ
Adjustment
8.2.15 Manual zero MANUAL
8.2.16 Output at alarm occurrence ALM 4-20
8.2.17 Output low limit LOW LIM
- DO1 FUNC, DO2 FUNC,
8.2.18 Digital output DO1 STAT, DO2 STAT
8.2.19 Digital input DI FUNC, DET LVL
Count rate,
8.2.20 Pulse width setting mode, CNT RAF;FLES’ \F/’\I/_|SD MODE,
Pulse width
8.2.21 Preset count value PRST VAL
8.2.22 Preset output mode OUT MODE
L | G Lowatarm it U SET/LVAL
- LL (I(_olv% Iov:lg)J a)larm limit HH SET /HH VAL
LL SET/LL VAL
8.2.24 Self check SELF CHK
8.2.25 Unstable measure alarm, UMA VAL / UMA SENS
Converter alarm CONV ALM
. FIX SET, CUR VAL,
8.2.26 Fix output PLS VAL
8.2.27 Password PASSWORD
8.2.28 LCD adjustment LCD ADJ
8.2.29 Swtich position SW POSN
8.2.30 Communication PROFIBUS
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8.2 Check/Change of Parameters

8.2.1 Menu Configuration Selection Screen

Display example

BASIC
DETAILED
PREVIEW
ZERO ADJ
PLS SET

(W )(Esc ) &)

You can select the kind of menu configuration.
For menu items of configuration, sé€ "Setting and Calibration Items List."

Only the basic parameters are displayed.
Nothing is displayed in the field of other paramgte
DETAILED All parameters are displayed.

Only reading of all parameters is possible.
PREVIEW When[ W | A ]switch is pushed, the screen switches.

BASIC

Wher| gsc | switch is pushed, the mode returns to|the
measurement mode.

Moves directly to the still water zero point adjsnt
ZERO ADJ screen.

See8.2.14 “Still Water Zero Point Adjustment.”

Moves to the pulse output setting mode.

See"Pulse output setting mode” on Page 43

PLS SET




TOSHIBA 6F8A0935,

8.2.2 Exciting Current Value

The exciting current value can be checked/changeabebfollowing procedures.

Be sure to match the exciting current value witle value specified for the
combined detector
Specifying any other value may cause an error.

Shown below is an example of changing the excitimgent value fron®.1900A to 0.2150A.

Switch operation Display example Description
. Select EX CUR" from the setting iten
selection menu.

3 EXC FREQ

4 FLOW DIR

5 EXIT

W _J_ESC d

STEP1 EXC CUR The currently set excitation current value
(0.1900A in this example) appears.
0. 1900

A Then pus

£SC Pushing returns you to the setting

menu.
STEP2 EXC GUR The switches at the bottom change.
(La JC» )[4 ] areshown)
E- 1900 At the same time, the cursor appears.
(The digit indicated by the cursor |is
A highlighted.)
(A > ][ < Thenpus@ .
STEP3 EXC CUR You can continue to change the setting
value. PusiﬁI] to move the cursor| to
0. [|900 the digit you want to change. (You can hold
z] down the switch longer for continuouis
A operation.)
(A > ][ < J Thenpus@ .
STEP4 EXC CUR You can continue to change the setting
value. Pushing@ increments the
0. 900 number of the digit the cursor is positioned.
@ (You can hold down the switch longer for
A continuous operation.)
LA > )]
STEP5 EXC CUR Repeat this operation to change the valug to
0.2150A.
@ 0.2150 When the desired value is obtained, p
@ A to set the value temporarily.
LA > )]
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Switch operation Display example Description
STEP6 EXC CUR Pushin§ ¢ ] shows a message to confirm
the setting i©OK or not.
0.2150 If OK, pus . If you need to redo the
setting, pushN 0 | .

SET OK? A Pushinfy gs¢ | cancels the setting operation

and exits the setting screen.

(Esc J(okJ(NO]

STEP7 (=END) EXC CUR When you pusi 0 K ] toSET OK?”
message, the set value is fixed.

0.2150
Then pushing ES¢ ]  brings you back to the
A setting menu. If you pu , You can

change the current value fro®.2150A
ESC again.
Note: The setting range of excitation current vasuigom0.0000A to 0.3200A.
If you try to set an exciting current value larglean 0.3200A, an error message appears
and the setting value returns to the previous value

8.2.3 Meter Size

Proceed as follows to check the meter size of &teator.

Switch operation Display example Description
A:DETECTOR Select SIZE" from the setting iten
#GUR selection menu.
FREQ
4 FLOW DIR
) EXlT
A 4 d
STEPT SIZE The currently set meter siz6Qmm in this
example) appears.
50
Then push o )
mm
Pushin returns you to the settin
£Se a5 y °
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Note 1:The meter size display loops as shown helow

(D— 25mm — 40mm— 50mm— 80mm- — = = 100mm— 2

@ —» linch—» 1.5inch—» 2inch—» 3inch = = & inch—» O

Note 2: When the meter size is changed, rangeamditcount rate will be forcefully changed as
described below. If necessary, change these pazesraiain.

Range unit m/s
If the count rate goes out of the setting range

Count rate when the meter size is changed, the count rate
will be forcefully set to zero.

Note 3: The exciting frequency setting may beconagpropriate for the set value when the
meter size of the detector is changed. If the exgifrequency is the value shown
below when the meter size is changed, the excitiequency will be forcefully

changed.
Setting meter size N
(mm) (inch) Set exciting frequency
25 1 400Hz
40 ~ 80 1.5~3 200Hz
100 4 100Hz
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8.2.4 Exciting Frequency
Proceed as follows to check the Exciting Frequency
Switch operation Display example Description
A:DETECTOR Select EXC FREQ" from the setting iten
1 EXC CUR selection menu.
5 EXIT
W_J_ESC d
STEP1 EXC FREQ The currently set excitation frequency
(200Hz in this example) appears.
200
Then pusr--<J )
Hz
* Pushin :: returns you to the settin
ESG e e ’ ’
8.2.5 Flow Direction Setting

In the converter, you can set the flow directiotiloid arbitrarily.

Flow direction setting

Selection item

Contents

When the fluid

indicating the flow direction that is attached to the

flows in the direction of the arrow

NORMAL detector, the indicator value and electric current output
value increase.
When the fluid flows in the reverse direction of the
SWITCH arrow indicating the flow direction that is attached to

the detector, the indicator value and electric current
output value increases.

Switch operation

Display example

Description

A:DETECTOR Select FLOW DIR" from the setting iten
1 EXC CUR selection menu.

2 SIZE -

4 FLOW DIR
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Switch operation Display example Description
STEPT FLOW DIR The currently set flow directioNORMAL
in this example) appears.
NORMAL
Then pus
* Pushind :: returns you to the settin
menu. ’ °
STEP2 FLOW DIR The switches at the bottom change.
(LW J A ) & ] areshown.)
NORMAL At the same time, the cursor appears.
(The item indicated by the cursor |is
highlighted.)
(W A4 rhen pus WA
STEP3 FLOW DIR You can continue to change the setting item.
Pushinﬁ : : changes the selection
SWITCH items.

% (A ] : Selected item is scrolled up.

i] : Selected item is scrolled down.

A AVN e
STEP4 FLOW DIR Perform this operation to change the setting

to SWITCH.
A SWITCH
i] When the desired item is obtained, push

to set the item temporarily.

(v )l )]

STEP5 (=END) FLOW DIR Pushing « ] shows a message to confirm
whether the setting I©K or not.
SWITCH If OK, pus . If you need to redo the
setting, push N 0 )

SET 0K? Pushin@ cancel the setting operation

(Esc ][ 0 K ][ NO ) and exits the setting screen.

8.2.6 Display Setting
You can select one of the engineering units lisieldw as a flow measurement unit.
Flow velocity unit m/s, ft/s

m®/s, m*/min, m*h, m%d , L/s, L/min, L/h, L/d,
mL/s, mL/min, mL/h, mL/d, gal/s, gal/min, gal/h, gal/d,

Flow rate unit bbl/s, bbl/min, bbl/h, bblid, pt/s, pt/min, pt/h, pt/d,

(Note3) gt/s, gt/min, qt/h, qt/d

ft%/s, ft*/min, ft3/h, ft3/d, Mgl/s, Mgl/min, Mgl/h, Mgl/d
Volume unit(Note3) m®,L,mL,gal, bbl, pt, qt, ft*, Mgl
Other units % , COUNT , RANGE , GRAPH , CUSTOM

Forward direction (when F or B is selected)

Reverse direction (when R or B is selected)

Difference between totalized forward flow and totalized
reverse flow (when totalized flow direction D is selected)
Totalizer of forward, reverse and difference are
displayed at cycle about 5 seconds. (when totalized flow
direction C is selected.)

Totalized flow direction

Totalized difference flow

Totalized cyclic display
(Note 3)
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Note 1: fCOUNT, RANGE, GRAPH or CUSTOM is selected, the display is shown below:
COUNT: displays the totalized flow counts (up to 8 di}it
RANGE: displays the range number being used for measneth to 4).
GPARH: displays the measured value (% value) in bartgrap
In addition, the range number being used for megsent is also displayed.
CUSTOM: displays the result obtained by multiplyind/min by the custom coefficient.
The details se20.10 “Custom unit function”.
Note 2:GRAPH display can be selected only for Display 2 screen.
Note 3: ffand Mgl, Cyclic are selectable at converter versiofn03 and oveiMgl=1,000,000 gal.

For display settings, Display DEPL1) and Display 2@SPL2) can be set independently.

The following is an example to change the Displagiting fromo to mL/s.

Switch operation Display example Description
. Select DSPL1" from the setting iten
selection menu.
3 GS VAL
4 CS UNIT
5 EXIT
LW JLEsc )« ]
STEP1 DSPL1 The currently set display settir(@o in this
example) appears.
% Then pus .
* Pushing( ES¢ ] returns you to the setting
menu.
STEP2 DSPL1 The switches at the bottom change.
A (& J P )L 4 ) areshown)
% At the same time, the cursor appears.
(A ) > ][]
STEP3 DSPL1 Push P ] to move the cursor from the
second unit to the third unit and change fthe
(&) mL/E display unit by pushind & ] .
z] Repeat this operation to change the display
unit tomL/s.
When the desired display unit is selected,
(A ) » )< )|push(d ] to set the display unit
temporarily.
STEP4 (=END) DSPL1 Pushing « ] shows a message to confirm
whether the setting ©K or not.
mL/s If OK, push( 0 K] . If you need to rego
the setting, pushN 0 ] -
Pushind ESC | cancels the setting
SET OK? operation and exits the setting screen.
(Esc JLok J(NoO]

Note 1: The first unit (volumetric units etc.) dggs as shown below:

|:% —m°® —» L —»mL—> bbl —>gal—> m/s —>ft/s
GRAPH<— Mgl<—ft* «—CUSTOM <—qt 4—pt «—RANGE +—COUNT —
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Note 2: The second unit (time unit) changes asvahmelow:

,—> /s—— /min—— /h /d

For Display 2 unit setting, seledSPL2 from the setting menu.

e How to select the display digit setting
When you select flow velocity or flow rate (custamit is included), the screen automatically
moves to the display digit setting screen.
Using the display digit setting screen, you canngeathe decimal places used for the
measured value in the measurement mode.

Switch operation Display example Description
DIGITT Either one of the flow velocity or flow rate
(custom unit is included) is selected, the
1.0 screen automatically moves to the display

digit setting screen.
m/s

This screen shows the set measured vplue

<] J(_ & J|andunit

STEP1 DIGITT Pushing” ] or( P ] changes the
setting of display digit and the measured
E 1.00 value indication changes accordingly.
(> m/s When the desired item is selected, push
[ ] tosetthe item temporarily.
KB BEE
STEP? DIGIT1 Pushin shows a message to confifm
whether the setting I©K or not.
1.00 If OK, push(_0 K ]. If you need to redo the

| setting, pusl-m )
Pushing cancels the setting operation

and exits the setting screen.

(esc J(oKJ(NO]

Note: If the setting is cancelled without complgtthe display digit setting, the previously
used display digit setting will be used.

For display digit setting screen, the measuredevadudisplayed in the screen based on the display
setting in the previous screen (display settingesty and thus select the display digit setting avhil
observing the displayed measured value.

You can change the display digit with 1/10, 1/100000 three phases for the setting range's maximum
effective digits. When setting range is more th@0AQl a lower digit is not displayed from the dedima
point.
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For example, if the setting rangeli8m/s and display digit setting i&/100, the measured value will

be displayed to the first decimal place.

Setting range=1ﬂ0. %)OOO m./ s

| Maximum effective digits |

maximum effective digits

One hundredth of

Likewise, when the setting randen/s and display digit setting i$/100, the measured value will be

displayed to the second decimal place.
The numbers less than the displayed digits willduended.

Note: The maximum display digits for flow velocifipw rate and custom value are 7 digits.

If the measured value exceeds 7 digits, the displasalue remains fixed at the maximum display

value.

e Changing the totalized flow volume direction
You can change the totalized flow volume directisndescribed below.

The following is an example to change the Displaetting from Fixed forward totalized flow)
to Bidirectional flow B).

Switch operation

Display example

Description

DSPL1

Select DSPL1" from the setting iten
selection menu.
The currently set display settingn{ F in

this example) appears.
Then pus .

STEP1

The switches at the bottom change.
(L& J P ) ¢ ] areshown.)

At the same time, the cursor appears.

STEP2

Push| p to move the cursor to f{

(esc J_oKJ(NO]

Pushing ESC ]

and exits the setting screen.

cancel the setting operation

3 third unit (totalized flow direction) and then
@ m E pus to change the direction.
z] Then pus to set the display unit
(& p ][ d ) temporarily.
STEP3 (=END) DSPL1 Pushing « ] shows a message to confirm
3 whether the setting is OK or not.
m B If OK, pus . If you need to redo the
setting, pu
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Note: The setting item for the third unit (flow vohe direction code) changes
cyclically as shown below.

l—»B(bi-directional) F(forward direction fixed) R(reverse direction fixed)—l

C(cyclice—— D(difference flow rajte
WhenC(cyclic) is selected, totalizer of forward, reverse anéed#nce are displayed at cycle
about 5 seconds. It is selectable at converteforek4103 and over.

For Display 2 setting, seleDtSPL2 from the setting menu.

8.2.7 Custom Coefficient Setting

You can set the custom coefficient used wB&ISTOM is selected for display setting or span setting.
Custom coefficient can be set except 0.
Displayed value when CUSTOM is set
Span value when CUSTOM is set

Measured value in m°/min unit x Custom coefficient
Span value in m*/min unit x Custom coefficient

Note: Custom coefficient is applied wh&USTOM is selected in the display setting or span setting
Other values such as instantaneous flow rate @jisphit, such as/s andm®/min), displayed
values such as totalized flow and pulse out will Ib@ applied. The details s&8.10 “Custom
unit function” .

The following is an example to change the custoeffiment from1.00 to 2.25.

Switch operation Display example Description
B:DISPLAY Select €S VAL" from the setting iten
1 DSPL1 selection menu.
5 EXIT
(W Jesc ) &)
STEP1 CS VAL The currently set custom coefficient

1. 00000 (2.00000 in this example) appears.

Then pus

* Pushing ESC ] returns you to the setting

menu.

STEP2 CS VAL The switches at the bottom change.
(& )P ) & ] areshown)

IJ. 00000
At the same time, the cursor appears.
(A > L]
STEP3 CS VAL Pushl p» | to move the cursor to the

desired digit and pu to change fthe

7. 2. 28000 number of the digit.

z] Repeat this operation to change the valuge to
2.25.

A d When the value is changed to the desired
[ e ) ) value, pusf_d ] to set the custom
coefficient temporarily.
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Switch operation Display example Description
STEP4 (=END) CS VAL Pushing « ] shows a message to confirm
whether the setting ©K or not.
2. 25000 If OK, pus . If you need to redo the
setting, pushN 0 J -
SET OK? Pushin cancels the setting operation
(Esc J{ o kK J{ N 0 ]| and exits the setting screen.

Note: The custom coefficient setting precision igidits. Therefore, the input value changes
as follows depending on the setting value:

(Example) Input value,85713038" — After the setting is confirmed85713040"
8.2.8 Custom Unit Setting

You can set the custom unit used wisSTOM is selected for display setting.
For custom unit setting, you can set any combinatfocharacters within 7 characters.

The following is an example to change the custoihfrom AAA/BBB to XXX/ZZZ.

Switch operation Display example Description
B:DISPLAY Select €S UNIT" from the setting iten
1 DSPL1 selection menu.
2 DSPL2
LW JLEsc J « ]

STEP1 GS UNIT The currently set custom unAAA/BBB in

this example) appears.
AAA/BBB
Then pus

* Pushind ESC ] returns you to the setting
men

STEP2 CS UNIT The switches at the bottom change.
((w JLa ) & ] areshown)

[lAA/BBB
At the same time, the cursor appears.
(W )la ) 4]
STEP3 GS UNIT Push( & ] or[ W ] to change the
character.
@ AA/BBB When_the desired character is obtained,
E pus . The cursor moves to the next
character.

(v )la )
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Switch operation Display example Description
STEP4 (=END) CS UNIT Pushinfj o ] when the cursor is positioned
on the 7th character shows a message to
XXX/ ZZ confirm whether the setting @K or not.
If OK, push(_0 K J . If you want to redo the
setting, pus .
SET OK? Pushin§ ES¢ ) cancels the setting operation
(Esc J{ o kK J{ N 0 ]| and exits the setting screen.

Note : The selectable characters are displayditallg as shown below:

| Symbol 1 [ ® 0§ % & 0 () x + . — [
|

Numeric

characters 0~9
|

| Symbol 1 [ < = > 2
|

Alphabetical

characters A~Z

(uppercase)
|

Alphabetical

characters a~z

(lowercase)
|

Special «

character (Space)

8.2.9 Span (Range)

You can set the following constants in this setttegn:

(1) Range type

(2) Unit of span (can be changed in Range 1)
(3) Span

(4) Hysteresis

e Range type
Multiple ranges can be used by selecting the ragge. You can select a single range,
multiple ranges, or forward/reverse multiple ranges

Select one from five types shown below:

Selection items (display) |Description

SINGLE Single range
Unidirectional flow,

4F-0R . g .
automatic selection of multiple ranges
Bidirectional flows,
2F-2R : . .
automatic selection of multiple ranges
EXT 2E-OR Un|d_|rect|onal flow, _
multiple ranges selected by external signal
EXT 2E-2R Bidirectional flows,

multiple ranges selected by external signal




TOSHIBA 6F8A0935,

e Span
You can set the span for actual flow rate or flaloeity.

(1) Setting range
The span can be set withirb m/s to 10 m/s in terms of flow velocity.
If you try to set the span outside of this rangthee high limit or low limit error message
appears:
HIGH OVER SPEC (if the set value exceed® m/s)
LOW OVER SPEC (if the set value is less théril m/s)
Try again to set the span within the range.

(2) Limitation of multiple ranges
When multiple ranges are used, the following must be observed:

In the case of unidirectional flow,

Range 1 > Range 2 > Range 3 > Range 4
In the case of bidirectional flows,

Range 1 > Range 2,

Range 3 > Range 4

If you try to set the ranges not conforming to the above, the following message
appears:

MULTI RANGE ERROR
Try again to set the ranges as specified above.

(3) Influence on count rate (pulse rate)
If you have changed the range when count rate €palt®) is set, the pulse output for 100%
output may exceed the maximum allowable range.
If this happens, the following message appears afteanges are set and the screen goes to
the count rate (pulse rate) setting sequence.
HIGH OVER CNT RATE orLOW OVER CNT RATE
In this case, set the count rate (pulse rate) aigaatcordance witl8.2.20 “Count Rate,
Pulse Width Setting Mode and Pulse Width.”

e Unit of span
The span setting is performed for Range 1.
The same unit as that of Range 1 applies autonigtioaRanges 2 to 4 and thus its setting is
not needed.

You can select the setting unit from the units belo

Flow velocity unit m/s, ft/s

m°/s, m*/min, m*/h, m>/d, L/s, L/min, L/h, L/d

mL/s, mL/min, mL/h, mL/d, gal/s, gal/min, gal/h, gal/d
bbl/s, bbl/min, bbl/h, bbl/d, pt/s, pt/min, pt/h, pt/d

gt/s, gt/min, qt/h, qt/d

ft/s, #t3/min, ft3/h, ft/d, Mgl/s, Mgl/min, Mgl/h, Mgl/d
Other (Note) Custom unit

If you have changed the unit, the new span valliebeidisplayed automatically based on the
newly set unit. When custom unit is selected, tlsv rspan value will be displayed
automatically based on the custom coefficient arstam unit 018.2.7 “Custom Coefficient
Setting” and8.2.8 “Custom Unit Setting”. The details se£0.10 “Custom unit function”.

Flow rate unit
(Note)

Note : ft3, Mgl and custom unit are selectable at converter veks@i03 and over.
Mgl = 1,000,000 gal
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e Range hysteresis

The hysteresis is the dead band used when muléiplges are switched.
You can set the hysteresis within the rangeé tf 25% in increments 00.1%.

The hysteresis is set only when automatic selectionultiple ranges is used.

e Setting sequence of span (range)
The following is the setting sequence for spandean

Item selection for span (range) setting
!

R TYPE :Range type setting
}

R1 :Range 1 span and unit setting
}

R2 : Range 2 span
|

R3 : Range 3 span
|

R4 : Range 4 span

R HYS : Hysteresis setting

Note: If any type of multiple ranges is selectedaagye type, the setting screens of Range 1 to
Hysteresis forcefully appears one after anothehdfsetting is cancelled halfway, all of
the settings including the ones already set wiltéecelled.

You can check or change each constant as destrédbed.

e Checking each constant

5

Switch operation Display example Description
C:RANGE Select R1" from the setting item selectio
TYPE menu.
3 R2
5 R4
6 R HYS
1 EXIT
(W Jesc ) &)
R1 The currently set span value of Range
appears.
5. 00000
n/s
ESC s

1
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Switch operation Display example Description
C:RANGE Pushingd ESC ] returns you to the setting
TYPE menu.
1

S 6 R HYS
1 EXIT
(W ) Esc ) ¢ ]

e Changing the range type
The range type should be set before changing the sp
The following is an example to change the rangee tiiom Single rangeSINGLE) to
Bidirectional automatic selection of multiple rasd2F-2R).

Switch operation Display example Description
. Select R TYPE" from the setting iten
selection menu.
R2
4 R3 5 R4
6 R HYS
1 EXIT
(W ) Esc )« ]
STEP1 R TYPE The currently set range typSINGLE in
this example) appears.
SINGLE
Then push(C ¢ ] .
* Pushing ESC ] returns you to the setting
ESC menu.
STEP2 R TYPE The switches at the bottom change.
((w ) ) &) areshown)
AF-OR At the same, the cursor appears.
(The item indicated by the cursor |is
highlighted.)
(v LA ][ <) Thenpusl@@ .
STEP3 R TYPE You can continue to change the setting itém.
Pus to change the selection
z] 2F-2R items.
E : Selected item is scrolled up.
( W _J: Selected item is scrolled down.
(W)l ) 4]
STEP4 R TYPE Perform this operation to change the setting
to 2F-2R.
7 2F-2R
E When the item is changed to the desired
item, push -<J to set the item
(v A ][ <] temporarily.
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Switch operation Display example Description
STEP5 (=END) R TYPE When you push , a message appgars
to confirm whether the setting @K or not.
2F-2R If OK, push . If you want to redo the
setting, pus

Lesc J(ok]J(NO]

Pushin cancels the setting opera
and exits the setting screen.

ion

e Changing the span

You can set the span value for each range.
The following is an example to change the spanasfge 1 fron2.0 m/s to 100 L/min.

Switch operation Display example Description
STEP1 Select R1" from the setting item selectig
menu.
2. 00000
The currently set span value of Rang
m/s (2.00000 m/s in this example) appears.
Then push_«1 ]
STEP2 R1 T[he swi]tches at[ the bc])ttom change.
(L& ) P )L & ] areshown)
.. 00000
At the same time, the cursor appears.
m/s PP
(A [ » L]
STEP3 R1 Pusif P ] to move the cursor to the d
of the first unit.
2. 00000
) "/s
LA > ][]
STEP4 R1 Push to change the first unit.
Push to move the cursor to the d
(A 3. 93000 of the ime unit.
) Vs
(A > ]
STEPS R2 PusH A ] tochange the time unit.
Pus@ to move the cursor to the d
(&) 236. 000 of span value.
) L/
LA > ][]

5

el

git

git

git
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Switch operation Display example Description
STEP6 R2 Pusf A ] to change the number of the
digit.
(&) n36. 000 Pusi{_P> ] to move the digit.
> L/min
LA > ][]
STEP7 (=END) R2 When you pugh , a message appears
to confirm whether the setting @K or not.
100. 000 If OK, push_ 0 K J . If you want to redo the
. setting, pus :
Pushin@ cancels the setting operation
(Esc J(_ o K J{ N 0 ]| and exits the setting screen.

Note: Unites of the measuring unit changes as shmelow:

First unit
m® —» L —» mL—> bb—> gat—> I}:
Mgl +— ft>¢— CUSTOMe— o¢— pe—

Second unit /s — /min > [k >
(Time unit)r d—l

- However, the following first and second unit condiions cannot be selected:
m/min, m/h, m/d, ft/min, ft/h, ft/d
+ In the case of custom unit, time unit is not digpth
+ In the case of custom unit, character string s8t2r8 “Custom Unit Setting” is displayed.
Identification charactert” showing the custom unit is displayed at the hefaclistom unit.
- ft3 Mgl and custom unit are selectable at converter veigii03 and over.

e Changing the hysteresis
The hysteresis used for multi-range switching t4s8% (with respect to Range 1) when the
flowmeter is shipped from the factory, unless othee specified.

The following is an example to change the hystergeim3% to 5%.

Switch operation Display example Description
STEP1 R HYS Select R HYS" from the setting iten
selection menu.
03.0
The currently set hysteresi8.0% in this
% example) appears.

ESC Then pus

STEP2 R HYS The switches at the bottom change.
() P ) & ) areshown.)

% At the same time, the cursor appears.
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Switch operation Display example Description |
STEP3 R HYS Pus{ P to move the cursor to the
desired digit and puSh& ] to change the

(&) 0. 0 number of the digit.
(>

%
(A > L]
STEP4 (=END) R HYS When you push « ] , a message appears
to confirm whether the setting is OK or nof.
05.0 If OK, pus (0K ] .if you want to redo the
" setting, pughN 0 ]
SET OK? Pushinfy ESC ] cancels the setting operation

(Esc ][ o K J{ N 0 ]| and exits the setting screen.

Note: If you try to set a value exceedi2§.0%, HIGH OVER SPEC error appears and the
value returns to the previous value. Set a value @again.

8.2.10 Damping Constant

The damping constant is used to moderate outpetiufitions. (The larger the damping constant, theemo
the output is averaged. But the response to art ipange will be slower.) The damping constant lean
set as follows:

The damping constant is set faf sec, 0.5 sec and1 to 200 sec (in increments of 1 second)

Note: 0.0 sec setting will work as equabtd sec damping constant.
Setl sec or more for normal operation.

If you set a value exceedii2§0s, it is forcibly changed t@00s before data is written.

Proceed as follows to check or change the dampmingtant.
Shown below is an example of changing the dampimgtant fronb.0s to 10s.

Switch operation Display example Description
/N 3 Select DAMPING" from the setting item
1 DAMP!NG selection menu.
3 LIM TIME
4 EXIT
LW JLEsc )« ]
STEP1 DAMPING The currently set damping constantOo&in
this example) appears.
05.0
s Then push ¢ ] .
ESC
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Switch operation Display example Description
STEP2 DAMPING The switches at the bottom change.
(A )P )¢ ) are shown.)
5.0
At the same time, the cursor appears.
S PP
(A > L]
STEP3 DAMPING Push [ P ] to move the cursor to the
desired digit and pu@ to change the
1@- 0 number of the digit.

(4]
(> ) S

(A ) > ][]
STEP4 (=END) DAMPING When you pugh o ] , a message appgears
to confirm whether the setting is OK or not.
10.0 If OK, push . If you want to redo the

g | seting pusfu o)
SET OK? Pushing ESC ] cancels the setting operation

( Esc J{ o kK J{ N 0 )| and exits the setting screen.

8.2.11 Rate-Of-Change Limit and Control Limit Time

The rate-of-change limit is used to control suddbanges of the converter’s flow rate signal output
when excessive noise is contained in the flow sajeal.

The rate-of-change limit (set in percent valueh®s $pan of measuring range) and control limit t{eet

in second) are used, and if the flow rate signaiimg value exceeds the rate-of-change limit value
based on the previous average value of the flogvgiginal, the converter rejects the sampling vahok
outputs the average value including the maximuraesaf the rate-of-change value.

In addition, if the limit-exceeding flow rate sanmg value continues for the same flow direction for
more than the preset control limit time, the daill lae considered as flow rate variation and that
sampling value will be used as normal output data.

You can set these two parameters within the rasigean below:
¢ Rate-of-change limit 0 to 30% / 50ms (in increments of 0.1%)
e Control limit time: 0 to 20s (in increments of 1s)

Note: If “0” is set in either of these parameters, the-@i-change limit function is disabled.
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e Changing the rate-of-change limit
The following is an example to change the ratekafrge limit value froni0.0% to 15.0%.

Switch operation Display example Description
D:FILTER Select LIM RATE" from the setting iten
selection menu.

4 EXIT
(W ) Esc ) &)
STEP1 LIM RATE The currently set valuelQ.0% in this
example) appears.
10.0
" Then pusf_«
ESC
STEP2 LIM RATE The switches at the bottom change.
() » )& ) areshown.)
fo.o
% At the same time, the cursor appears.
LA > )]
STEP3 LIM RATE Pus{ P ] to move the cursor to the
desired digit and pu to change fthe
(A 18.0 number of the digit.
) %
(A > ) 4]
STEP4 (=END) LIM RATE When you pugh o ] , a message appgears
to confirm whether the setting is OK or not.
15.0 If OK, push( 0 K ] . If you want to redo the
" setting, pusti N 0 ]
SET OK? Pushin§ ESC ] cancels the setting operation

( Esc J{ o kK J{ N 0 )| and exits the setting screen.

Note : If you try to set a value exceedi®@.0%, HIGH OVER SPEC error appears and the
value returns to the previous value. Set a valagnag
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8.2.12 Low Cutoff

The low cutoff is the function to set the currentput to zero forcefully if the flow rate is equal or
less than the low cutoff value set near 0%.

The low cutoff value can be set within the rafge 10% in increments 00.1%.
You can check or change the low cutoff value asritesd below.

The following is an example to change the low dafue from1.0% to 3.0%.

Switch operation Display example Description
. Select CUT VAL" from the setting iten
selection menu.
3 EXIT
(W ) Esc ) &)
STEP1 CUT VAL The currently set low cutoff valu€1.0% in
this example) appears.
01.0
% Then pus
ESC
STEP2 CUT VAL The switches at the bottom change.
@ 0 (L& ) p» )[4 ] areshown.)
% At the same time, the cursor appears.
LA > ][]
STEP3 CUT VAL Pusf P ] to move the cursor to the
desired digit and pu$hd ] to charge
(A 0- 0 the number of the digit.
) %
(A > ]
STEP4 (=END) CUT VAL When you push f ] , a message appgears
to confirm whether the setting is OK or not.
03.0 If OK, push{ 0 K ]. If you want to redo the
y setting, pu :
SET OK? Pushing ESC ] cancels the setting operation
(Esc J{ o K J{ N 0 ]| and exits the setting screen.

Note: If you try to set a value exceedif@.0%, HIGH OVER SPEC error appears and the
value returns to the previous value. Set a valagnag
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8.2.13 Display Low Cutoff

When low cutoff is set i8.2.12 “Low Cutoff,” this function determines whether to use the lotoffu

processing for displayed values.

You can select the display low cutoff setting fridma items in the table below.

e Display low cutoff setting function

Selection items

Displayed values

LINEAR

values.

Low cutoff processing is not used for displayed

LOW CUT

Displayed values are processed with low cutoff.

For example, if the low cutoff is set 1®% and the indicated value of the input from the deteis
5%, the displayed value on the screen becomes assheiaw.

Display low cutoff

Displayed value

LINEAR

5.0%

LOW CUT

0.0%

You can check or change the display low cutoffescdbed below.

The following is an example to change the settiogiiLINEAR to LOW CUT.

Switch operation

Display example

Description

ELOW CUT

(W J Eesc )« ]

Select DSPL SET" from the setting iten

selection menu.

STEP1

DSPL SET
LINEAR

The currently set
(LINEAR in this example) appears.

Then pus
Pushin§ ESC ) returns you to the setti

menu.

low cutoff setting

STEP2 DSPL SET The switches at the bottom change.
A are shown.
 INEAR (L )la ] )
At the same time, the cursor appears.
(The item indicated by the cursor |is
highlighted.
(v ) A ) <J]Thenpuslqv A
STEP3 DSPL SET You can continue to change the setting item.
Pus to change the selection
(A LOW CUT items.
E : Selected item is scrolled up.
: Selected item is scrolled down.
[ v ][ A ][ d ] When the desired item is selected, push

« | to set the item temporarily.
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Switch operation Display example Description
STEP4 (=END) DSPL SET When you push , a message appgars
to confirm whether the setting is OK or not.
LOW CUT If OK, push . If you want to redo the

setting, push N 0 ]
SET OK? Pushin cancels the setting operation

(Esc ][ 0 K ][ NO ) and exits the setting screen.

Note: The measured value sent from the convert&utih communications is the value
processed with display low cutoff.

8.2.14 Still Water Zero Adjustment

Zero adjustment is performed with the fluid held st the detector's measurement pipe.

Switch operation Display example Description
-/ FR() Select ZERO ADJ" from the
1 ZERO ADJ configuration item selection menu.
WAN l )

3 EXIT

(W ) Eesc ) & ]
STEP1 ZERO ADJ The current flow rate measurement value

appears.
1.2

y Then push and hold ¢ ]  longer.

* Pushind ESC ) returns you to the setting
ESC menu.

STEP? ADJ READY The title display changes tdDJ READY,
and the converter is ready for zero
1.2 adjustment.

% * Pushin returns you to the previgus

Longer screen.
STEP3 NOW ZERO Pushing 0 K ] starts zero adjustment.
ADJUSTING

STEP4 (=END) ZERO ADJ Zero adjustment ends in several seconds|and

0.0 the flow rate measured value appears.
Pushind_ESC ] returns you to the setting
% menu.
ESC

Note 1: To start still water zero adjustment, pasd hold d longer.

Note 2: Still water zero adjustment is possibleyamhen the flow rate value is within the range of
+1.25 m/s.

Note 3: If you want to cancel the adjustment wiAé) READY is displayed, pu . This
returns you to the state showing the flow rate mesament value on the screen.
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8.2.15 Manual Zero Adjustment

This function is used to perform zero adjustmemipdy by comparing the output value of the converter
with the process value of other instruments withetapping the process of measurement.

If zero adjustment described B12.14, “Still Water Zero Adjustment” can be performed, this
manual setting is not needed.

e Changing the manual zero adjustment value
Calculate the adjustment value with the followimgiation:

Adjustment value (%) = {(Actual flow rate) — (Converter’'s measured value)}

* Calculate the manual zero value using the % viduehe setting range (Range 1) of the converter.
See the following example.

(Example)
Flow rate % value to setting span
?ctual rov_v rate obtained 10.0 M.~ min 50.0 %
rom other instrument
Converter's measured value 10.5 m*.“min 525 %
Manual zero adjustment value -2.5 %

(If manual zero adjustment value is set-fh5 %, the converter output is shifted b2.5%
and the output d60.0 % will be obtained.)

The following is an example to change the manual adjustment value froml.0% to —2.5%.

Switch operation Display example Description
F:ZERO Select MANUAL" from the setting iten
WDJ selection menu.
(W JEsc ) &)
STEP1 MANUAL The currently set manual zero value 0%
in this example) appears.
+001.0
% Then pus
STEP2 MANUAL The switches at the bottom change.
(A& )P )€ ) areshown.)
001 .0 At the same time, the cursor appears.
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Switch operation Display example Description |
STEP3 MANUAL Pus@ to move the cursor to the
desired digit and pu to change fthe
@ -002. 5 symbol or number of the digit.
(») %
(A > L]
STEP4 (=END) MANUAL Pushind ] shows a message to confirm
whether the setting is OK or not.
-002.5 If OK, push . If you need to redo the
setting, puspN 0 ]
SET OK? Pushinf ESC ] cancels the setting operation
g op
(Esc ][ o K J{ N 0 ]| and exits the setting screen.

Note: The manual zero adjustment value can be gkinvthe range equivalent till m/s
(10 % of the maximum rang&0m/s). If you try to set a value out of this range, an
error messagéllGH OVER SPEC or LOW OVER SPEC appears. If this happen,

redo the setting.

In addition, if you perform still water zero adjosnt with water held still, the manual
zero adjustment value will be cleared to 0.0%.

8.2.16 4—20mA Alarm Output Setting

The 4-20mA alarm output setting is the function to fixetburrent output to a selected fixed value if
an alarm occurs when self-diagnosis function i$gpered.

The 4-20mA alarm output value can be selected from tHeviting table.

e The 4-20mA alarm output setting function

Selection items The 4-20mA alarm output value
UNDER 3mA 3.0mA or less

4mA 4.0mA

HOLD Fixed to the present value
OVER 24mA 24.0mA or more

You can check or change the2®mA alarm output value as described below.
The following is an example to change the settipgfflUNDER 3.0mA to 4.0mA.

Switch operation

Display example

Description

3 EXIT

- 4—/0mA

1 ALM 4-20
W \

(W ) Esc ) & ]

Select ALM 4-20" from the setting iten
selection menu.
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Switch operation Display example Description
STEPT ALM 4-20 The currently set valudJNDER 3.0mA in
this example) appears.
UNDER 3mA

Then pus
+ pushing_ESC ] returns you to the setti

menu.

ALM 4-20

The switches at the bottom change.

(w ] ) 4] areshown)
At the same time, the cursor appears.

Pus

items.
: Selected item is scrolled up.

( W ) : Selected item is scrolled down.

(Esc J(oK](NO]

and exits the setting screen.

(The item indicated by the cursor |is
highlighted.)
() A ) ‘J]Thenpusﬁv A |
STEP3 ALM 4-20 You can continue to change the setting item.

to change the selection

When the desired item is selected, push
(v (A ][ <) X to set the item temporarily.
STEP4 (=END) ALM 4-20 When you pusli o ] , a message appgars
to confirm whether the setting is OK or nof.
4mA If OK, push . If you want to redo the
setting, pus
SET OK? Pushin cancels the setting operation

8.2.17 Output Low Limit Setting

The low limit of the current output for convertenthbe set.
The output low limit can be selected from the itdisted in the table below.

e Output low limit setting function

Selection items

Output low limit

4.0mA The current value can be outputted up to 4.0mA (0%).
3.2mA The current value can be outputted up to 3.2mA (-5%).
2.4mA The current value can be outputted up to 2.4mA (-10%).

Note: If the low cutoff value i18.2.12 “Low Cutoff” is set to a value other th&%, the output low
limit value will be fixed to4.0mA, regardless of the set value.
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You can check or change the output low limit adbed below.

The following is an example to change the outpwtlimit value from4.0mA to 2.4mA.
Switch operation Display example Description
G:4-20mA Select LOW LIM" from the setting iten

WO selection menu.

R AR
STEP1 LOW LIM The currently set value4(OmA in this
example) appears.

4. 0mA

Then pus

*Pushing_ESC ] returns you to the setting
ESC menu.

STEP2 LOW LIM The switches at the bottom change.
(9w J( & ) 4 ] areshown.)
m At the same time, the cursor appears.
(The item indicated by the cursor |is
highlighted.)
(v LA | <J]Thenpusﬁv y S
STEP3 LOW LIM You can continue to change the setting item.
Pus @ to change the selection
(A items.
E @ . Selected item is scrolled up.

: Selected item is scrolled down.
A When the desired item is selected, push
Lw ][ < d to set the item temporarily.

STEP4 (=END) LOW LIM When you pusli ¢ ] , a message appgars
to confirm whether the setting is OK or not.
2. 4mA If OK, push . If you want to redo the
setting, pusf N 0 ]
SET OK? Pushin cancels the setting operation

(Esc ][ 0 K ][ NO ) and exits the setting screen.

8.2.18 Digital Output

Digital output functions can be selected.
You can select the digital output function from thbles shown below.
For details of digital output functions, sé@, “Functional Description.”




TOSHIBA

eDigital output functions

Selection items Digital output functions

NO USE Not used

H ALM High alarm output

L ALM Low alarm output

HH ALM High-High alarm output

LL ALM Low-Low alarm output

RNG SIG1 Range output No. 1

RNG SIG2 Range output No. 2

PRESET C Preset count output

CONV ALM Converter failure alarm output

PLS OUT Pulse output

PLS FRD Fixed forward flow pulse output

PLS REV Fixed reverse flow pulse output

MRH ALM Multi-range high alarm output (option)

MRL ALM Multi-range low alarm output (option)
Unstable measure alarm output

UM ALM (This item is selectable at converter
version V0103 and over.)

Notes: When the range type is set to Forward/revendltiple ranges, and if the pulse output

(PLS OUT) is selected, pulses of forward and reveigections will be output.
For setting method of the range type, 849, “Span (Range).”

eDigital output active status (Only when alarm outisuset )

Selection items Alarm output action

NormCLOSE

Normal: Contact closed, Alarm out: Contact open

NormOPEN

Normal: Contact open, Alarm out: Contact closed

e Changing the digital output function

The following is an example to change the Digitalgut 1 DO1) function from High alarm

output {H ALM) to Low alarm outputl{ ALM).

Switch operation Display example

Description

selection menu.

3 D01 STAT
4 D02 STAT
5 EXIT

(W ) Esc ) & ]

Select DO1 FUNC" from the setting iten

DOT FUNC
H ALM

STEP1
appears.

Then pus

ESC screen.

The current setting{ ALM in this example

* Pushind ESC ) returns you to the menhu
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Switch operation

Display example

Description

(w)la )

: Selected item is scrolled down.
When the desired item is selected, push

Lesc J(ok]J(NO]

and exits the setting screen.

STEP2 DO1 FUNG The switches at the bottom change.
(9w (& ) 4 ] areshown.)
H ALM At the same time, the cursor appears.
(The item indicated by the cursor |is
highlighted.)
(v ) a | ‘J]Thenpusﬁv A |
STEP3 DO1 FUNG You can continue to change the setting item.
Pus to change the selection
(A L ALM items.
E : Selected item is scrolled up.

d to set the item temporarily.
STEP4 (=END) DO1 FUNG When you pusli ¢ ] , a message appgars
to confirm whether the setting is OK or not.
L ALM If OK, push . If you want to redo the
setting, push N 0 )
SET OK? Pushin cancels the setting operation

8.2.19 Digital Input

Digital input functions can be selected.
You can select the digital input function from thble shown below.
For details of digital input functions, s&, “Functional Description.”

eDigital input functions

Selection items Digital input functions
NO USE Not used
CNT ST/SP Totalizer Start / Stop
CNT RS/ST Totalizer Reset / Start
RNG SW Remote selection switch of multiple ranges
ZERO ADJ Still water zero adjustment start
FIX OUT Fixed output mode control
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eDigital input control signal
You can select the detective level of the digitaliit, as shown below, to control the totalizer
and pulse output.
(Only when the digital input function is set fotabizer control input)

Selection items Digital input function setting Totalizer control signal
CNT ST/SP H signal : Totalizer STOP
(Totalizer START/STOP) L signal : Totalizer START
L LEVEL
CNT RS/ST H signal : Totalizer START
(Totalizer RESET/START) L signal : Totalizer RESET
CNT ST/SP H signal : Totalizer START
(Totalizer START/STOP) L signal : Totalizer STOP
H LEVEL
CNT RS/ST H signal : Totalizer RESET
(Totalizer RESET/START) L signal : Totalizer START

eChanging the digital input function
The following is an example to change the Digitghut OI) function from No useNO
USE) to Totalizer Start / StofCNT ST/SP).

Switch operation Display example Description

. Select DI FUNC" from the setting iten

selection menu.

3 EXIT

R AN
STEP1 DI FUNC The current setting NO USE in this
example) appears.

NO USE

Then pus

* Pushind ESC ) returns you to the menhu
ESC screen.

STEP2 DI FUNC The switches at the bottom change.
(9w J( A ) 4 ] areshown.)
NO USE At the same time, the cursor appears.
(The item indicated by the cursor |is
highlighted.)
AV <J]Thenpusﬁv y S
STEP3 DI FUNC You can continue to change the setting item.
Pus@@ to change the selection
7. CNT ST/SP items.
E @ . Selected item is scrolled up.

: Selected item is scrolled down.
[ v ][ A ][ d ] When the desired item is selected, push
d to set the item temporarily.
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Switch operation Display example Description
STEP4 (=END) DI FUNC When you pusfi ( | , a message appgars
to confirm whether the setting is OK or not.
CNT ST/SP If OK, push . If you want to redo the

setting, push N 0 )
SET 0K? Pushin cancels the setting operation

(Esc ][ 0 K ][ NO ) and exits the setting screen.

8.2.20 Count Rate (Pulse Rate), Pulse Width Setting Mode and Pulse Width

In this section, the volume per count (pulse) fatalized flow operation and the pulse width for
totalization pulse output can be set.

The totalized flow counts is not affected by thepthy setting but it is recommended that you set a
volume unit for Display 1 or Display 2 to checkdigeration.

e The count rate must be set so that the pulse oatfdfi0% output is within the range below:

3.6 to 10800000 pulse/h (0.001 to 3000 pulse/s).

If you try to set a value outside of this range gammr messagellGH OVER SPEC or LOW
OVER SPEC appears and the value returns to the previougvalu

Note: Count rate setting range
Example: In the case the range is 1&/8n0.03n/s),

Minimum value (for 10800000 pulse/h):
108(ni/h) / 10800000(pulse/h) = 0.00001m0.01L (liter).

Maximum value (for 3.6 pulse/h):
108(n/h) / 3.6(pulse/h) = 30m

e The pulse width must be set to a value withinrtimge 0f0.3ms to 500ms.
If you try to set a value exceediB@0 ms, the value will be forcibly changed 5®0ms.

e The pulse width must be set46% or less of the period of pulse frequency at 1008put.
If you try to set a value exceeding the limit, neless of the setting above, an error mes$i@GH
OVER SPEC appears and the value returns to the previougvalu

If the pulse width is set to 0, it will be autoncatily set to40% of the period of pulse frequency at
100% output. In this case, the pulse width settimagie remains in the Manual mode. If the calculation
result exceed$00ms, it will be forcibly set tol00Oms.
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e For pul

se width setting mode, you can select eéTO or MANUAL.

Depending on this setting, the pulse width settiages as shown in the table below:

Selection item Pulse width value to be set

AUTO After the count rate is set, the pulse width is automatically set
to 40% of the period of pulse frequency at 100% output.
Even after the count rate is set, the pulse width is not changed.
* However, if the pulse width becomes out of the setting

MANUAL range as a result of count rate setting, the screen is

automatically switched to the pulse width setting screen
after the count rate is set.

Note: If the count rate exceeds 1000 (pulse/s)ptiiee width setting mode is limited to tA&JTO
mode only and you cannot set the width manually.

e Examples of pulse width setting range

Example 1
In the case the range is 108m(0.03n/s) and the count rate is 0.00003m

Since the pulse rate is 108%(h) / 0.00003(rf) = 3600000 pulse’h (1000 pulse/s), the per
of pulse frequency at full scale is 1ms.
Therefore, the pulse width can be set only to: ¥M8% = 0.4ms only.

Example 2
In the case the range is 108m(0.03n/s) and the count rate is 3&m

Since the pulse rate is 108(h) / 30(m3) = 3.6 pulse/h (0.001 pulse/s), théquer

of pulse frequency at full scale is 1000000ms.

Therefore, the pulse width is: 1000000m40% = 400000ms. However, since the
maximum value is 500ms, the pulse width becomess00

Example 3
In the case the range is 108m(0.03nf/s), the count rate is 0.03rand the pulse width is se
to Oms:

Since the pulse rate is 108{) x 0.03(nf) = 3600 pulse/h (1 pulse/s), the period
of pulse frequency at full scale is 1000ms.

Therefore, the pulse width is: 1000mg0% = 400ms. However, since the
maximum value is 100ms in the case of Auto settihg, pulse width

becomes 100ms.

od

—



TOSHIBA 6F8A0935,

You can check or change the count rate and puldth\as described below.
The following is an example to change the courg fi@m0.01m®t0 0.9 L.

Switch operation Display example Description
STEPT CNT RATE The currently set count rate.Q1m? in this
example) appears.
0.01000
3 Then pus
m
STEP2 CNT RATE The switches at the bottom change.
(L ] )L € ) areshown)
@- 01000 At the same time, the cursor appears.
-
(A > ) 4]
STEP3 CNT RATE Pusf{ P ) to move the cursor to the djgit
of the unit and push4 ]  to change frpm
(&) 10. 0000 “m® to “L”.
o>
LA > )]
STEP4 CNT RATE Pus{ ) to move the cursor to the djgit
you want to change and puSh& ] |to
@ 0. 90000 change the number of the digit.
) L
(A > ] 4]
STEP4 (=END) CNT RATE When you push , a message appears
to confirm whether the setting is OK or not.
0. 90000 If OK, push(_0 K ] . If you want to redo the
L setting, pusf N 0 ]
SET OK? Pushing ESC ] cancels the setting operation
(Esc J{ o kK J{ N 0 )| and exits the setting screen.

To set the pulse width setting mode or pulse wid#lect the relevant item below from the setting
menu.

Pulse width setting mode PLS MODE
Pulse width PLS WID
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Note 1: The units of count rate change cyclicadlyshown below:

|—>m3—> L—> ml—> bbl—> ga—> pt—> -Gt t3f—>MgI—|

ft* andMgl are selectable at converter version V0103 and dgir= 1,000,000 gal

Note 2: After the count rate is set, related patarmseare automatically set under the following
conditions:

(1) Pulse width
When the pulse width setting modeASTO:
Pulse width will be automatically set accordinghe count rate.

When the pulse width setting modeM&NUAL.:
After the count rate is set, if the pulse widthoig of the setting
range, the screen changes automatically to the puildth setting
screen.

(2) Digital Output 1 pO1)
When the count rate is set from zero to other #ean:
If the digital output setting iSO USE,
Pulse output LS OUT) will be automatically set to Digital Output DQ1)
setting.

Note 3: Relationship between the count rate atadizer operations

Count rate is set to zero while totalizer is in rgpien.

!

Totalizer will be forced to stop.
!

Count rate is set to other than zero.
!

Totalizer starts counting again.
* If the count rate is changed from a value othanthero to other value, the operation of

totalizer does not change.

Note 4: If the pulse width setting mode is setMANUAL, the screen automatically changes to the
pulse width setting screen.

8.2.21 Preset Count

You can set the preset count for the preset caunter
Preset count can be set within the range twf99999999.

Preset counter will not be affected by the disetting but it is recommended that one of the velum
units be set as the display unit so that the ojpgrabndition of the counter can be checked.

* Preset mode can be selected. For details8 222, “Preset Mode.”

Note: Preset counter works only for foreword flogunts.
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You can check or change the preset count as deddoiglow.

The following is an example to change the presenhtwalue fromb00 (count) to1000 (count).

Switch operation Display example Description
K. PR Select PRST VAL" from the setting iten
1 PRST VAL selection menu.
Jul MULU
3 EXIT
R AR
STEP1 PRST VAL The currently set value 500 in this
example) appears.
00000500
Then pus
STEP2 PRST VAL The switches at the bottom change.
(& )P ) 4 ) areshown)
@0000500 At the same time, the cursor appears.
LA > ][]
STEP3 PRST VAL Puslf_p» to move the cursor to the djgit
you want to change and push& ] |to
@ 0000“000 change the number of the digit.
(> ]
(A ) > ]
STEP4 (=END) PRST VAL When you push ¢ , a message appears
to confirm whether the setting is OK or not.
00001000 If OK, push . If you want to redo the
setting, pusf N 0 ]
SET OK? Pushing ESC ] cancels the setting operation
(Esc J{ o kK J{ N 0 ]| and exits the setting screen.
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8.2.22 Preset Mode

The preset mode determines the function when thézer reaches the preset count.
The present mode can be set from the items sholewbe

ePreset mode

Selection items Preset mode
HOLD Holds the output value.
50ms PLS Outputs a one shot pulse of 50ms width.
500ms PLS Outputs a one shot pulse of 500ms width.

Note: If you set the preset mode &Dins PLS" or "500ms PLS", you need to set the preset
countto 1, 2, 5, 25, 12610". (If you set a value that does not meet this diolithe
preset output timing may be shifted when the te¢éalbverflows.

You can check or change the preset mode as deddrtew.

The following is an example to change the presarderfrom Output condition holdHOLD)
to One-shot pulse output with pulse width of 506Gnis PLS).

Switch operation Display example Description
K:PRESET C Select OUT MODE" from the setting iten
i : selection menu.
2 OUT MODE
(W ) Esc ) &)
STEP1 OUT MODE The current settingHOLD in this example
appears.
HOLD
Then pus
* Pushind ESC ) returns you to the menhu
ESC screen.
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Switch operation Display example Description
STEP2 OUT MODE The switches at the bottom change.
(9w (& ) 4 ] areshown.)
HOLD At the same time, the cursor appears.
(The item indicated by the cursor |is
highlighted.)
(v ]la ] <J]Thenpusﬁv A |
STEP3 OUT MODE You can continue to change the setting item.

Pus@@ to change the selection
@ 50ms PLS items.
E @ : Selected item is scrolled up.
: Selected item is scrolled down.
When the desired item is selected, push
(v )la ][ <) d to set the item temporarily.

STEP4 (=END) OUT MODE When you pusli ¢ ] , a message appgars
to confirm whether the setting is OK or not.
50ms PLS If OK, push . If you want to redo the
setting, push N 0 )
SET OK? Pushin cancels the setting operation

(Esc ][ 0 K ][ NO ) and exits the setting screen.

8.2.23 Flow Rate High/Low Alarm and High-High/Low-Low Alarm

The high/low limit, high-high/low-low limit of thélow rate, at which an alarm is generated, candte s
as % value of the span flow rate of the set maximamge.

The high/low alarm, and high-high/low-low alarm wes$ for flow rate can be set within the range of
—10% to 110% (percentage to Range 1) in increment8.&fo.

e Changing the high/low alarm on/off setting
The following is an example to change the highralaetting fronOFF to ON.

Switch operation Display example Description
. L Select H SET" from the setting iten
selection menu.
3 L SET
4 L VAL
5 EXIT
(W JEsc ) &)
STEP1 H SET The current settingQFF in this example
appears.
OFF
Then pus
* Pushind ESC ) returns you to the menhu
ESC screen.
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Switch operation Display example Description
STEP2 H SET The switches at the bottom change.
(9w (& ) 4 ] areshown.)
OFF At the same time, the cursor appears.
(The item indicated by the cursor |is
highlighted.)
(v )la )L« Then push W J( & ] |
STEP3 H SET You can continue to change the setting item.
Pus to change the selection
@ m items.
E : Selected item is scrolled up.

(w)la )

: Selected item is scrolled down.
When the desired item is selected, push

SET OK?

Lesc J(ok]J(NO]

d to set the item temporarily.
STEP4 (=END) H SET When you pusli o ] , a message app
to confirm whether the setting is OK or no
ON If OK, push . If you want to redo tk

setting, push N 0 )

Pushin cancels the setting opera
and exits the setting screen.

ears
L.
e

ion

e Changing the high/low alarm value

The following is an example to change the highralaalue from+105% to +103%.

Switch operation Display example Description
L-H/L ALM1 Select H VAL" from the setting iten
m selection menu.
4 L VAL
5 EXIT
(W JEsc ) &)
STEPT H VAL The currently set value+{05% in this
example) appears.
+105. 0
% Then pus
ESC Ce)
STEP2 H VAL The switches at the bottom change.
(& )P ) 4 ) areshown)
1 05.0 At the same time, the cursor appears.
%
LA > ][]
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Switch operation Display example Description
STEP3 H VAL Pusif P to move the cursor to the djgit
you want to change and pu to
@ "‘10- 0 change the number of the digit.
(») %
(A > L]
STEP4 (=END) H VAL When you push_« ] , a message appgars
to confirm whether the setting is OK or nof.
+103.0 If OK, push . If you want to redo the
setting, pus
SET OK? Pushing ESC ] cancels the setting operation
(Esc ][ o K J{ N 0 ]| and exits the setting screen.

Note: If you try to set a value outside of the mr$0% to +110%, LOW OVER SPEC or

HIGH OVER SPEC error appears and the value returns to the previalue. Set a

value once again.

8.2.24 Mag-Prover-Self Diagnosis ON/OFF Setting

You can select on/off setting for Mag-Prover’s ghignosis function.
If the self-diagnosis function is set@FF, no error message is displayed even if any oéthers listed

below occurs.

¢ ROM error
¢ RAM error

e System parameter error

¢ Excitation cable is not connected or its wiring is open

e Excitation circuit failure

e ADC circuit error

¢ Totalizer data is destroyed

Selection items

Description

OFF

Self-diagnosis function is turned off.

ON

Self-diagnosis function is turned on.

If this function is set t@®N and an error occurs, an error message appeatseddigplay 2 measured
value screen. If an error occurs, the measuremenisi specified for Display 2 screen cannot be

displayed unless the error is removed.
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eChanging the Mag-Prover’s self-diagnosis functiettisg
The following is an example to change the Mag-Prevgelf-diagnosis setting fro@FF to ON.
Switch operation Display example Description
. Select SELF CHK" from the setting iten
selection menu.

3 UMA SENS
4 CONV ALM
5 EXIT

(W ) Esc ) & ]
STEP1 SELF CHK The current settingQFF in this example
OFF appears.

Then pusf_«
* Pushing ESC ) returns you to the mehu

screen.
STEP2 SELF CHK The switches at the bottom change.
(w J( A ) & ] areshown.)
OFF| At the same time, the cursor appears.
(The item indicated by the cursor |is
highlighted.)
(w)La ) <J]Thenpusﬁv A |
STEP3 SELF CHK You can continue to change the setting itém.
Pus@ to change the selection
m items.

% @ : Selected item is scrolled up.
(W) : Selected item is scrolled down.
When the desired item is selected, push
v )la ][ ¢ X to set the item temporarily.

STEP4 (=END) SELF CHK When you pusli o ] , a message appgars
to confirm whether the setting is OK or nof.
ON If OK, push . If you want to redo the

setting, pusfi N 0 )
SET OK? Pushin§ ESC ] cancels the setting operation

(Esc ][ 0 K ][ NO) and exits the setting screen.

8.2.25 Unstable Measure Alarm Setting

The unstable measure alarm is a function for theatien of unstable measurements due to
causes such as empty pipe. The alarm determinatilie and detection sensitivity can be set
when using the unstable measure alarm.

When the *“+” alarm determination value increasesttr “—" alarm determination value
decreases continuously for a certain duration,uhgtable measured value will be diagnosed
through the alarm. The duration is to be set utiegletection sensitivity.

When the “+ alarm determination value -2.5%" desesaor “— alarm determination value
+2.5%" increases continuously, the unstable meaaaren will be disarmed.

Please refer to “10.11 Unstable measure alarmifunicior details.
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The alarm determination valu&JMA VAL] can be set at a 1% unit for the range of 80% to
125% (proportion for Range 1).

Detection sensitivityUMA SENS] can be selected from the below.

Selection Details

OFF Disable unstable measure alarm.

NORMAL Alarm will be engaged or disarmed if the condition
continues for 30 seconds.

SENS Alarm will be engaged or disarmed if the condition
continues for 15 seconds.

SENS-HI Alarm will be engaged or disarmed if the condition
continues for 3 seconds.

The alarm preseJONV ALM] is used to select whether or not to include thstable measure
alarm in the output condition, when the convergglufe alarm outputQONV ALM] is set as
digital output,.

Selection Details
CONV ONLY Does not include unstable measure alarm in the output
condition.
WITH UMA Includes unstable measure alarm in the output
condition.

Note: This function does not detect all conditiohempty pipe.
This function can be used for versions V0103 araalwf the converter.

8.2.26 Fixed Value Output

The fixed value output function is used to outpuffieed current and/or a fixed pulse output
independently of the flow rate signal. (The fixadge output is available only when Digital Output 1
(DO1) or Digital Output 2 DO2) is used for pulse output function. HBO2, output can be obtained

only when fixed pulse output is 100pps or less.

The fixed-value output can be set in the rangesrite=si below. (Current output and pulse outputloan
set and output at the same time.)

¢ Fixed current output: 2.4 to 24 mA (can be set in increments of 0.1 mA)

¢ Fixed pulse output: 0 to 3000 pps (can be set in increments of 1 pps)

If fixed output is set tdDN, Display 2 screen is used to indicate the fixetbouin the measurement
mode.

Operation when fixed output is set@iN

Current output Output is the fixed current output value.
Pulse output Output is the fixed pulse rate pulse signal.
Digital output other than | Status in hold

pulse output
Display Display 2 screen: Used to indicate the fixed output
(Note)

Display example:
* 3 000 PP S *
* 2 0. 0mA *

First line: Pulse count (5 digits maximum), Unit: (PPS) fixed
Second line: Current output (4 digits including a decimal point), Unit: (mA) fixed

This fixed value output function does not worklie tcalibration mode.
When OFF is selected in the fixed output functibie, setting for output is not needed.
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eChanging the fixed output function
The following procedure shows how to set the fixedput toON and set the fixed current
value/fixed pulse value. The fixed current valued afixed pulse value can be set

independently.
Switch operation Display example Description
. Select FIX SET" from the setting iten
selection menu.
3 PLS VAL
4 EXIT
(W ) Esc ) &)
STEP1 FIX SET The current settingQFF in this example
appears.
OFF

Then pusf_«
* Pushing ESC ) returns you to the mehu

screen.
STEP2 FIX SET The switches at the bottom change.
(w )& ) & ] areshown.)
OFF| At the same time, the cursor appears.
(The item indicated by the cursor |is
highlighted.)
(v A 4] Then push W J( A& ] |
STEP3 FIX SET You can continue to change the setting item.
m Pus@@ to change the selection
items.

%] @ : Selected item is scrolled up.
: Selected item is scrolled down.
A When the desired item is selected, push
(o ] ][ <) X to set the item temporarily.

STEP4 FIX SET When you pusli o ] , a message appgars
to confirm whether the setting is OK or nof.
ON If OK, push . If you want to redo the

setting, push N 0 )
SET OK? Pushin§ ESC ] cancels the setting operation

(Esc ][ 0 K ][ NO) and exits the setting screen.

STEP5 CUR VAL The screen automatically changes to [the
fixed current value setting screen.
@4-0 The currently set value4OmA in this

example) appears.
mA

(A ) > ) 4]

STEP6 CUR VAL Pusif P to move the cursor to the djgit
you want to change and push& ] |to

(&) 2. 0 change the number of the digit.
(> mA

(A > )]
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Switch operation Display example Description
STEP7 CUR VAL When you push ] , a message appears
to confirm whether the setting is OK or not.
20.0 If OK, push . If you want to redo the

A setting, pusf N 0 ]
m
SET OK? Pushing ESC ] cancels the setting operation

( Esc J{ o kK J{ N 0 )| and exits the setting screen.

STEPS PLS VAL The screen automatically changes to [the
fixed pulse rate setting screen.
@0000 The currently set value (0 PPS in this

example) appears.
PPS

(A > ] 4]
STEP9 PLS VAL Puslf_p to move the cursor to the djgit
you want to change and push& ] |to
@ 00“00 change the number of the digit.
(> PPS
(A > )]
STEP10(=END) | PLS VAL When you push_« ] , a message appgars
to confirm whether the setting is OK or nof.
00100 If OK, push(_0 K J . If you want to redo the

setting, pus

PS
m Pushing ESC ] cancels the setting operation

(Esc J(_ o K J{ N 0 ]| and exits the setting screen.

Note 1: If you try to set a value outside of thaga, 2.4mA or 24mA (in the case of fixed current
output) or3000pps (in the case of fixed pulse output) will be follgiket.

Note 2: The pulse width set Bection 8.2.20s used for fixed pulse output. The pulse widthstmot
be greater thad0% of the period of the fixed output set frequencpwdver, if the setting
exceedd 000pps, the pulse width automatically will be set46% of the period of the fixed
output set frequency.

Note 3: If the fixed output is set ©ON, the screen automatically changes to the fixeguduturrent
value and fixed output pulse value setting scréémwever, the fixed output actually starts
when the fixed output pulse value setting is comeple(If the fixed output current value or
fixed output pulse value is set independentlyfiked output starts when either of the setting is
completed.)

8.2.27 Password Setting

The password function is provided to prohibit tlettings and adjustment for some of the functions
affecting the flow measurement. See the settinguneii.4 “Setting and Calibration Items Selection
List.”

You can check or change the password as descridded.b
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e Checking the password

Switch operation Display example Description
= Q1R Select PASSWORD" from the setting iten
1 PA?SW(')RD selection menu.
3 SW POSN
4 EXIT
(W J Esc ) &)
STEP1 PASSWORD The currently set password appears.
123
ESC
STEP2 (=END oL O LR Pushin returns you to the settin
CHD R | e LESE retume e ’
) AU
3 SW POSN
ESS 4 EXIT

(W ) Esc ) & ]

* However, if a wrong password is entered whenrtioele is changed from the measuring mode to the
setting mode¥x** appears and the password cannot be checked.

Switch operation Display example Description

PASSWORD The currently set password is displayed| as

*x* and the password cannot be checked

*kk

ESC

eChanging the password
The following is an example to change the passvrom 123 to 453.

Switch operation Display example Description
STEP1 PASSWORD Select PASSWORD" from the setting iten
selection menu.
123 The currently set passwordla3 in this
example) appears.
Then push )
ESC
STEP2 PASSWORD The switches at the bottom change.
((A& )P ) ) areshown)
n23 At the same time, the cursor appears.
(A ) > ]
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Switch operation Display example Description
STEP3 PASSWORD Pusif P to move the cursor to the djgit
you want to change and push& ] |to
453 change the number of the digit.

(A )
(>

LA > ][]
STEP4 (=END) PASSWORD When you push_« ] , a message appgars
to confirm whether the setting is OK or nof.
453 If OK, push . If you want to redo the

setting, pusfi N 0 ]
SET OK? Pushing ESC J cancels the setting operation

('Esc J(_ o K J{ N 0 ]| and exits the setting screen.

Note 1: If you seB000 for the password, it is considered as if the pasgws not used. In this case, the
password input confirmation screen does not appé&n you move from the measurement
mode to the setting mode and all parameter seitiimgys and restrictions on the parameter
setting items and calibration screen will be redelas

Note 2: When you set your password, please berair® forget your password.
The password including how to check the passwordulshbe managed based on the
management standard of the system you use.

8.2.28 LCD Adjustment

This section describes how to set the LCD densifysiment value for the converter display.
The LCD density can be set in 5 levels.

LCD density adjustment level

12 3 4 5
LCD density Light e D ok

The LCD density adjustment value is set3bWhen shipped from the factory.
The display of the LCD gradually becomes thinnegrdime.
If the display is getting difficult to read, youetkto adjust the density level using this parameter

The following is an example to change the LCD dgresiljustment level fror to 5 DARK.

Switch operation Display example Description

P:OTHERS Select L.CD ADJ" from the setting iten
o selection menu.

4 EXIT
(W ) Esc ) & )

STEP1 LCD ADJ The current setting 3( in this example
3 appears.

Then push_«¢ )
ESC * Pushind ESC ) returns you to the mepu

screen.




TOSHIBA 6F8A0935,

Switch operation Display example Description
STEP2 LCD ADJ The switches at the bottom change.
(9w J( & ) 4 ] areshown.)
At the same time, the cursor appears.
(The item indicated by the cursor |is
highlighted.)
(v ) A ] ‘J]Thenpusﬁv y S
STEP3 LCD ADJ You can continue to change the setting item.

Pus@@ to change the selection
@ 5 DAR items.
E @ : Selected item is scrolled up.
: Selected item is scrolled down.
When the desired item is selected, push
(v ) a ][ <) d to set the item temporarily.

STEP4 (=END) LGCD ADJ When you pusli ¢ ] , a message appgars
to confirm whether the setting is OK or not.
5 DARK If OK, push(_0 K ] . If you want to redo the
setting, pusf N 0 ]
SET OK? Pushin cancels the setting operation

(Esc ][ 0 K ][ NO ) and exits the setting screen.

8.2.29 Switch Position Setting

The switch position of the converter display carsée
The position setting of the switch enables the ldispemains the same in orientation, regardless of
which direction relative to the piping the conveiteinstalled.

You can set the switch position by selecting onenffour positions described below.

(1) Switch positionTOP
The infrared switches are located at the top viéhftont facing you.

I A

LA!DEHI'I:E(SEQT&QL] \ Infrared switches

1 EXC _CUR
2 SIZE

3 EXC FREQ
451 IELOW DIR

(2) Switch positionBOTTOM (Standard)
The infrared switches are located at the bottorh thig front facing you.

A:DETECTOR

XIT Infrared switches




TOSHIBA 6F8A0935,

(3) Switch positionLEFT
The infrared switches are located at left withftlat facing you.

11| A:DETECTOR
1l s

LC) 2 EESWFBIIEE Infrared switches
EQv5EMT

\

(4) Switch position RIGHT
The infrared switches are located at right withftibat facing you.

A:DETECTOR (V¥

R

3 Bxc Frea 13 L \\\\\\\\\\

4 FLOW DIR () Infrared switches
5 EXIT <]

The following is an example to change the switchifpmn setting frorBOTTOM to TOP.

Switch operation Display example Description
P:OTHERS Select SW POSN" from the setting iten
1 PASSWORD selection menu.
(W JEsc ) &)
STEP1 SW POSN The current setting BOTTOM in this
example) appears.
BOTTOM
Then pus
ESC ;CI:éJs:in returns you to the menu
STEP2 SW POSN The switches at the bottom change.
(w ) ) & ] areshown.)
BOTTOM At the same time, the cursor appears.
(The item indicated by the cursor |is
highlighted.)
(v ) A ] <J]Thenpusﬁv A |
STEP3 SW POSN You can continue to change the setting itém.
Pus@ to change the selection
(A& ) TOP items.
E @ : Selected item is scrolled up.
(W) : Selected item is scrolled down.
When the desired item is selected, push
(v ) A ][ <) s to set the item temporarily.
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Switch operation Display example Description
STEP4 (=END) SW POSN When you pusfi ( | , a message appgars
to confirm whether the setting is OK or not.
TOP If OK, push . If you want to redo the

setting, push N 0 )
SET 0K? Pushin cancels the setting operation

(Esc ][ 0 K ][ NO ) and exits the setting screen.

8.2.30 Communication Setting

This setting is needed when optional PROFIBUS comication board is installed.
For details, refer to the instruction manual of FFREUJS communication board.

* If communication board is not used, this addre#sng is not needed.
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8.3 Parameter initial settings list

Unless otherwise specified, the default valuessBwh parameter shown below are set when shipped fro

the factory:

Parameter names Default value

Excitation frequency (*1)
Flow direction NORMAL
Display 1 gal/min
Display 2 COUNT B
Display digit setting 1/1000

(for Display 1 and Display 2)
Custom coefficient 1.0
Custom unit “ CUSTOM"(Head of character string is blank )
Range type Single
Range 1 300 gal/min
Ranges 2to 4 0 gal/min
Hysteresis 3.0%
Damping constant 5.0s
Rate-of-change limit 0.0%
Control limit time 00s
Low cutoff 1.0%
Display low cutoff LINEAR
Manual zero 0.0%
4-20mADC alarm output 4mA
Output low limit setting 4AmA
Digital output 1 NO USE
Digital output 2 NO USE
DO1/DO2 active status NormOPEN
Digital input NO USE
DI detective level H LEVEL
Count rate 100 gal
Pulse width setting mode AUTO
Pulse width 5ms
Preset count 00000000
Preset function HOLD
High alarm On/Off OFF
High alarm value 0.0%
Low alarm On/Off OFF
Low alarm value 0.0%
High-High alarm On/Off OFF
High-High alarm value 0.0%
Low-Low alarm On/Off OFF
Low-Low alarm value 0.0%
Empty pipe alarm NORMAL
Self-diagnosis On/Off ON
Unstable measure alarm value(*2) | 125 %
Unstable measure alarm sensitivity(*2) | OFF
Converter alarm(*2) CONV ONLY
Fixed value output OFF
Fixed value current 4AmA
Fixed value pulse 0 pps
Password 000
LCD density adjustment 3
Switch position setting BOTTOM

*1: See the setting values for each meter sizhdrtdble below.

*2: The items are selectable at converter versioh03 and over.
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Setting values for each meter size

Meter Size | Ex. Freq Range 1 (SI unit) Range 1 (English unit) Count rate
(mm/inch) | (Hz) (m3/h) (m/s) | (gal/min) | (ft/s) (gal)
25/ 1 400 6 3.395 75 31.625 1
40/15 200 15 3.316 175 28.826 1
50/2 200 25 3.537 300 31.625 10
80/3 200 60 3.316 650 26.766 10
100/ 4 100 100 3.537 1000 26.354 10
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9. Mag-Prover-Calibration

9.1 Calibration Items

When you check or calibrate the converter or ctirekexcitation current, you have to change the ntode
the calibration mode.

You can check or change the zero and span of theeder and the excitation current value as desdrib
below.

However, calibration is already performed when gaigp from the factory. Do not perform
change calibration unless it is specificity regdire

Items Function items Display example
9.2.1 0 % flow rate calibration CAL 0%
9.2.2 50 % flow rate calibration CAL 50%
9.2.3 100 % flow rate calibration CAL 100%
9.2.4 Checking the excitation current output EXC DSPL
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9.2 Calibration Using Mag-Prover’s Built-In Signal Source

9.21 0 % Flow Rate Calibration (Zero Calibration)

Using Mag-Prover’s internal calibration circuit, O%%ow rate calibration (hereafter called zero
calibration) can be performed.

eZero point check / calibration

Switch operation Display example Description
(A Select CAL 0" from the setting iten
1 CAL 0% selection menu.
\ .”I
3 CAL 100%
4 EXC DSPL
5 EXIT
(W JEsc ) &)
STEPT CAL 0% When the calibration screen is selected, the
internal simulation circuit starts working and
0.1 0% value using the internal simulation
- signal appears.
% Then push and ho longer.

* pushind ESC ] returns you to the setting
ESC menu.

STEP? ADJ READY The title of the screen changes tADYJ
READY” and the converter is is ready for
0.1 calibration.
% Pushin returns you to the previgus
Longer screen.
STEP3 NOW 0% Push[ g K ] to start calibration f6%6 flow
ADJUSTING rate.

STEP4 (=END) CAL 0% It takes several seconds to perform
calibration for 0% flow rate and the
0.0 simulated value of0% after calibration
appears.
%

Pushind ESC ] returns you to the setting
ESC menu.

Note 1: To perform calibration, push and Holdd | longer.

Note 2: To cancel the adjustment wh&bJ READY is displayed, pushN 0 ]
The screen returns to the zero display using thalation input.
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9.2.2 50 % Flow Rate Calibration
Using Mag-Prover’s internal calibration circuit, %0flow rate calibration can be performed. For
calibration procedure, see the calibration prooedar 0% flow rate. (For 50% flow rate calibration,

select "CAL 50" from the setting menu.)

9.2.3 100 % Flow Rate Calibration (Span Calibration)
Using Mag-Prover’s internal calibration circuit, @@ flow rate calibration can be performed. For
calibration procedure, see the calibration procedar 0% flow rate. (For 100% flow rate calibratjon

select "CAL 100%" from the setting menu.)

9.2.4 Checking the Excitation Current
You can monitor the exciting current value.

e Checking the exciting current value

Switch operation Display example Description
R:CAL Select EX DSPL" in the setting iten
1 CAL 0% selection screen.
2 GAL 50%
A ()()%
4 EXC DSPL
R AR
STEP1 EXC DSPL The excitation current value appears.
0.1998 Pushin returns you to the setting
A menu.
ESC

— 106 —



TOSHIBA

10. Functional Description

The LF516/LF546 Electromagnetic Flowmeter is egagvith two contact output terminals (digital
output terminals@O1, DO2)) and one external input terminal (digital inpOd), optional), enabling
you to use various functions, such as pulse owapdtalarm output.

The following functions are provided using the thgl/O functions are described below.

Functions Required DO, DI QOutline description
Totalizes the flow volume in volumetric unit.
DO1 The totalized flow volume can be output (pulse output) for each unit
Totalization DIO 6r 1 of volume.
) The totalizer and pulse output can be controlled (start, stop and reset)
by an external signal.
. Multiple measuring ranges can be selected in accordance with the flow
; DO:1lor2 - . .
Multiple ranges DI0 or 1 rate. The measuring ranges can be selected either automatically or by
) an external signal.
Forward and reverse flows can be measured. The forward and reverse
Forward and reverse ranges DO:1 flow measurements can be used together with multiple ranges
function.
High / Low alarm . Outputs an alarm signal when the flow rate signal exceeds or lowers
. - DO:1lor2
High-High / Low-Low alarm below the preset values.
Preset counter DO1 When the totalizer count exceeds its preset value, the converter
) outputs a contact output signal.
Remote_ still water DI:1 Still water zero adjustment can be started by an external signal.
zero adjustment
Arbitrarily fixed current output and/or fixed pulse output can be used to
Remote fixed value output DI:1 check a process loop circuit of output.
The fixed output mode can also be selected by an external signal.
Converter failure alarm DO1 The converter outputs an alarm signal if an error such as memory error
or excitation circuit error occurs.
Multi-range high DO:2 x\_/orklng in line with u_pper/_lower range selection by an e>_<terna| signal,
. . igh/low alarm and high-high / low-low alarm can be switched for the
/ low alarm (option) DI:1 - .
flow rate signal to output an alarm signal.
Unstable measure alarm
(This function is enabled at DO1 When the flow rate deviates from the range of values set in advance

converter version V0103
and over.)

and continues in this state, the alarm will output a signal.
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10.1 Digital I/O Specifications

The specifications of the digital I/O terminals thie converter for electromagnetic flowmeter: LF546
as follows:

B Digital Output 1(DO1)

Output type: Transistor open collector

Number of outputs: 1

Capacity: 30 V dc, 200 mA maximum
W Digital Output 2(DO2)

Output type: Solidstate relay (non polarity)

Number of outputs: 1

Capacity: 150 V dc, 150 mA maximum

150 V ac(peal-to-peak), 100 mA maximum
W Digital Input (DI)
Input signal: 20 to 30 V dc voltage signal
e High input level—20 to 30 V dc
e Low input level—2 V dc maximum
Input resistance: Approximately 2.9k
Number of inputs: One point

e Each I/O terminatan be used as a specified function terminalhen selected.
e TerminalCOM is the signaCOMMON for the other three terminal®Q1, DO2 andDl).
e Each terminal issolated from the internal circuits.

(The output terminals are not isolated from eadieo}

Solidstate relay
Transistor open collector

\ / (Standard)
— |

! / !
i Photo coupler i
i * |_— Resistor i
: | :
| — :
i Flowmeter ‘}
L _________________ COM DI DO2 DO1 __________________________j
Voltage input (DI)

Contact output 2 (DO2)

Contact output 1 (DO1)
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10.2 Totalizer and Pulse Output

To use the totalizer and pulse output for exteusal proceed as follows.

Count rate and Pulse Width Setting

Set the flow volume per count (pulse) (count rate] the pulse width. S&e2.20, “Count
rate, Pulse Width Setting Mode and Pulse Width.”
* The count rate can be set within the range befokeference to the
setting range:
3.6 (pulse/s) to 10800000 pulse/h
(1/1000 pulse/s to 3000 pulse/s) (Note 1)
* The pulse width can be set within the range &.3om500ms.
However, the pulse width must be set to 40% s &f the period of
output frequency at full scale. (Note 2)

If the pulse width setting modeAgJTO, the pulse width is automatically set. If the pulgdth
setting mode iSAANUAL, set it after checking the acceptable signal wadttihe receiving
instruments.

If pulse output is not used, pulse width settingas needed.

DO setting

Refer t108.2.18, "Digital Output” to set the Digital Output IDO1) for Pulse outputRLS
OouT).

If the digital output function is not s&NlQ USE) though count rate is set, it will be set to
pulse output automatically.

If pulse output is not used, this setting is natded.

Return to Measurement Mode

Set the operation mode of the system to the memsmtemode. Refer t6.3.1, “Changing the
Mode.”

Clear (reset) the totalizer. (Note 3)

Clear the count by pushing and holdi on the totalizer control screen.
If you have changed the count rate, clear (rebetjdtalizer before you start the totalizer.

Start the totalizer. (Note 3)

Start the totalizer by pushifjg » ]  on the totalicontrol screen and check th®t * " is
shown on the display indicating that the totalisan operation.
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Note 1: Example of count rate setting range:

The count rate can be set within the range frommlmemum value (36000000 pulse/h) to the
maximum value (3.6 pulse/h).

(Example)
In the case of range 108tm (0.03n/s),

Minimum value (for 10800000 pulse/h):
108 (ni/h) / 10800000 (pulses/h) = 0.0000°m0.01 L (liter)

Maximum value (for 3.6 pulse/h):
108 (ni/h) / 3.6 (pulses/h) = 30

Note 2: Example of pulse width setting range

The pulse width can be set within the range 0.3m&00ms in increments of 1ms. However,
the pulse width must be set to 40% or less of thkod of pulse frequency at full scale
because of the setting range and count rate reqeives.

If “0” is set, the pulse width automatically wiletset to 40% of the period of pulse frequency
at full scale. (100ms max.)

(Example 1) Range: 108¥h (0.03nf/s)
Count rate: 0.00003M

Since the pulse rate is

108(m3/h) / 0.00003(m3) =36000000 pulses/h =10CEpH,
the period of pulse frequency at full scale is 1ms.
Therefore, the pulse width can be set only to

Imsx 40% = 0.4ms

(Example 2) Range: 108th (0.03nd/s)
Count rate: 30th

Since the pulse rate is

108(ni/h) / 30(nf) = 3.6 pulse/h (0.001 pps),

the period of pulse frequency at full scale is Xms
Therefore, the pulse width = 1000000/40% = 400000ms.
However, the maximum pulse width is 500ms,

the pulse width becomes 500ms.

(Example 3) Range: 108th (0.03nf/s)
Count rate: 0.03fh
When pulse width is set to Oms:

Since the pulse rate is

108 (ni/h) / 0.03() = 3600 pulse’h (1pps)

the period of pulse frequency at full scale is 18680
Therefore, the pulse width = 1000mg0% = 400ms.
However, the pulse width that automatically setG®ms max.
the pulse width becomes 100ms.

Not 3: Model LF546 has a function to start / stopckear the totalizer. For details of operatiore se
“Totalizer Operation” below.
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Totalizer Operation

e Operation using the operation switches
You can start, stop or clear the totalizer as dlesdrbelow.

Switch operation|  Display example Description
PUSH SW Mode change screen
CNT:
CNT CTRL
SET:
SET MODE
(CEsc )(_onT J(_SET )
CNT CTRL When you pughcNT ] in the measurement
mode, the screen moves to the totalizer
ONT 12345678 control screen.
Totalized flow count (both directions)
FRD m appears automatically on this screen.
In addition, the switches
(> JEsc J oR ] (LU » ) Esc )L CLR ) are shown.)

it

*(_m_)Iis displayed while the totalizer is in option and_ p is displayed when
is stopped.

* If an erroneous password is input when passwardasked, or if it is a sealed
specification[ CLR ] is not displayed.

CNT CTRL When you push p ] , the totalizer stdrts

counting andP appears on the screen. In

() 12345679 addition,( » ] changes{tom )

FRD »

(m ) EsC J CLR )

CNT CTRL When you push and hdiGLR ] longer] a
confirmation message appears.

12345679

CLR

Longer EEB >

CNT GTRL Pushind oK clears the totalizer and
pushing No | cancels the clear operatign.
0 Pushin at the end returns you to the

measurement mode.

FRD »
(m ) ESc JLCLR ]

- 1M =
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Note 1:Since the flow volume direction coddi¢Bidirectional forward/reverse automatic selectjon
s\When you select forward/reverse multi-range,
forward direction totalized value (count value)displayed for operation in the
forward direction range, and reverse direction liwdd value (count value) is
displayed for operation in reverse direction range.

Note 2:1f you reset the totalizer, flow counts fmth directions will be cleared to zero at the sdime.
Note 3:Non-volatile memory is used to store thalibér count. Therefore, the value will be retaiired

the memory even if power is turned off.

eOperation using the digital input

Remote operations for the totalizer and pulse dutpn be performed using the digital input.
Set the digital input function for this purposeerging t08.2.19 “Digital Input.”

Operation with digital input (Default setting: Couitsignal level is irH level)

Digital input functions DI input Totalizer and pulse output operation
Totalizer L level Stops the totalizer and pulse output.
Start/Stop H level Pulse signal is outputted.
. H level Clears the count and stops the totalizer.
Totalizer
Reset/Start L level Pulse signal is outputted.

You can reverse the DI control signal level. 86219 “Digital Input.”

e When H level d LEVEL) is selected:

The operation with the signal level is the samthaslefault setting above.
e When L level L LEVEL) is selected:

The operation with the signal level is the samthaone shown below.

Operation with digital input signal (Control signaVel: L level)

Digital input functions DI input Totalizer and pulse output operation
Totalizer L level Pulse signal is outputted.
Start/Stop H level Stops the totalizer and pulse output.
Totalizer H level Pulse signal is outputted.
Reset/Start L level Clears the count and stops the totalizer.
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10.3 Multi-range Function

Four types of multiple ranges shown below can lected by setting the range type:

(1) Unidirectional flow, automatic selection of rtiple ranges
(2) Bidirectional flows, automatic selection of riple ranges
(3) Unidirectional flow, multiple ranges selecteddxternal signal
(4) Bidirectional flows, multiple ranges selecteddxternal signal

Proceed as follows to use the multi-range function.

Range setting

Refer t08.2.9, “Span (Range)’to set as follows:
1. Select the Range type.
2. Set the span for Ranges 1 to 4.
3. Set the Hysteretic value.

DO/DI setting

Refer t08.2.18, “Digital Output” and8.2.19, “Digital Input” to set Digital Output 1
(DO1) and/or Digital Output 2§0O2) to use them as Range outputs.

To use the multiple ranges selected by externabsiget the Digital Inpuf]) as a
switch to select the ranges.
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B Output performance of multi-range functions

14. Automatic selection of unidirectional flow multi-range with an internal signal

Output (%)
125
Range 1 /
100 20mA
_ Range 4 Range 3
Hysteresis A
(0~25%)
|}
t =
0
4mA
Reverse 0 iForward direction; Flow rate direction
Range output No.1 ON ! oFF ON | OFF
Range output No.2 ON OFF

Current output when fluid flows in the reverseedtion is the value set for the output low limit
(any one of 2.4/3.2/4.0mA).
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(2) Automatic selection of bidirectional flows mult-range with an internal signal

output (%)
125
Range 3 100
g Range 1 20mA
Range 2
| Range 4 +
= 1\ H -
ysteresis + /1
Y
: * Hystere;é |
0
4mA
Reverse direction 0 Forward direction  Flow rate
Range output No.1 OFF ! ON ON OFF
Range output No.2 ON OFE

B Reverse to Forward direction change m Forward to Reverse direction change

Output Output
—Low cutoff x 1.25 Low cutoff x 1.25— Low cuftoff
«<Low cutoff X 1.25—
= . - 4mA -
0 0
~(Low cutoff x 1.25)— . '.::'.‘.'f. ------------------------ <« -(Low cutoff x 1.25)
Reverse direction 0| Forward E Flow rate Reverse 0| Forward Flow rate

Range output Range output
No.2 ON OFF No.2 ON OFF

)

From reverse range to forward range From forward range to reverse range
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(3) Remote selection of unidirectional flows multirange with an external signal

Output (%)
125

100

Range 2 Range 1
Y
0
4mA
Reverse direction 0 Forward direction Flow rate
External signal H level input L level input
Range output No.1 ON OFF

¢ Current output when fluid flows in reverse direatiis the output low limit setting (any one of 2.4
3.2/4.0mA).
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(4) Remote selection of bidirectional flows multi-ange with an external signal

Output (%)
125
Range 3 100 Range 1
)
Range4 | Range2
! 2
\
0 4mA
Reverse direction 0 Forward direction Flow rate
External signal L level H level H level L level

Range output No.1 OFF ON ON OFF
Range output No.2 ON OFF

B Reverse to Forward direction change m Forward to Reverse direction change

Output Output
Low it <—Low cutoff x 1.25 Low cutoff x 1.25— L Low cutoft
y X125 X285
k. - 4mA - 4mA
0 0
-(Low cutoff x 1.25)— [EA— <« -(Low cutoff x 1.25)
Reverse direction 0| Forward Flow rate iReverse 0] Forward Flow rate
Range output Range output
No.2 ON OFF No.2 ON OFF

)

From reverse range to forward range

T

From forward range to reverse range
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10.4 Flow Rate High/Low, High-High/Low-Low Alarm Output

To use the flow rate high/low alarm or high-higviow alarm output, follow the procedure below.

High / Low alarm setting

Refer to 8.2.23, “Flow Rate High/Low Alarm and High-High/Low-Low

Alarm” and set the high alarm and/or low alarn©fd and set the limit value fi
high and/or low alarm.

For alarms not used, set its settingoer.

High-High / Low-Low alarm setting

Refer t108.2.23, “Flow Rate High/Low and High-High/Low-Low Alarm” and

set the high-high alarm and/or low-low alarm@d and set the limit value fi
high-high alarm and/or low-low alarm.

For alarms not used, set its settingoter.

DO setting

Refer t08.2.18 "Digital Output" to set the Digital Output 1DO1) and
Digital Output 2 functions@O2) for high alarm output/low output alarm or
high-high alarm output/ low-low alarm output.

In addition, set the alarm active status, eithemhadly Open or Normally Closed.
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B High and Low Limit Alarm Output Performance (Same as for High High/Low Low limit
Alarm Output)

¢ Single range performance

Output (%)
High limit val ‘ \
'gh imit value Hysteresis

- 2.5%
Hysteresis

i 2.5%

Low limit value t 0 \
Alarm output Alarm output Alarm output
Time

e Multi-range performance
In an example shown below, a low limit alarm is f@tthe Range 2 and a high limit
alarm is set for the Range 1.

Output (%)
Hysteresis

Range 1 High 25% // ‘\

limit value *

+ Hysteresis /—>
Range 2 Low 2.5%

limit value *

_— -
Alarm output Alarm output Alarm output

Time

*When an alarm output condition occurs, Digitalpuitl and 2 change to the output status set for an
alarm output conditiorAlarm output contact is open while the converter igpowered off.
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10.5 Preset Count Function

When the totalizer count reaches the preset coahtey the converter outputs a contact signal.
Proceed as follows to use the preset count function

Totalizer setting

Refer to 10.2 “Totalizer and Pulse Output” to set necessary settindsi
totalizer.

Preset count,
Preset count function setting
¢ Refer t08.2.21, “Preset Count’to set the desired preset count.

e Refer t08.2.22, “Preset Mode™to select the desired preset output function.

DO/DI setting

¢ Refer t08.2.18, “Digital Output” and 8.2.19, “Digital Input” to set Digital
Output 1 PO1) or Digital Output 2 DO2) for use as preset count function
output.

In addition, if you want to reset the totalizer &y external signal, set the Digital
Input DI) as totalizer Reset / Start signal. (BEFUNC to “CNT RS/ST.”)

Refer t08.2.19, “Digital Input” to use the Digital Input)l) and set the control
signal level in accordance with the external irgighal.

When the operation switch on the converter is useset the totalizer, the digital
input function DI) setting is not needed.
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B Preset count output performance

(1) The following is an example for totalizer flaunts output in which the totalizer is reset veth
external signal (when preset output status leviel hmde is set (contact ON)).

Counter Reset/Start signal
(DI detective level is H).

Totalizer flow counts

Counter reset

Preset point output

H level input

L level input

Preset point

e

A\

Counter start

Input/Output signal time chart

AN

Counter reset
ON

OFF

*When the Reset/Start signal is in H level (DI couer control signal level: H), the totalizer is reseto
zero and stops counting. When the Reset/Start sighgoes to L level, the totalizer starts counting.

The preset point output goes ON when the totalizezounts reaches the preset point, and the output
goes OFF when the totalizer is reset to zero.
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(2) The following is an example for totalizer flaunts output in which the totalizer is reset veth
external signal (when one-shot pulse output modetjs

Counter Reset/Start signal — H level input
(DI detective level is L).

L level input

Totalizer flow counts ,
Preset point

0
=4 AN
Counter reset N Counter reset

[ | Counter start ON

Preset point output OFF
o 7 7

For the totalizer is reset to zero, For it takes the time set pulse width from
the preset output goes OFF. the output goes OFF

Input/Output signal time chart

*When the Reset/Start signal is in L level (DI conter control signal level: L), the totalizer is regt to
zero and stops counting. When the Reset/Start sighgoes to H level, the totalizer starts counting.

The preset point output goes ON when the totalizecounts reaches the preset point. The output
goes OFF when the totalizer is reset to zero or wheit takes the time set pulse width from the
output goes ON.
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(3) The following is an example for one-shot pudsgput.

Setting preset count:100

200
Totalizer flow counts 100
0
ON
Preset point output OFF

For it takes the time set pulse width A

from the output goes OFF
Input/Output signal time chart

* Preset output gog3N when the count value exceeds the preset valuelfi0and the preset output
goesOFF when its width reaches the set pulse width
When the preset value exceeds 100, the presetigath@nged to 200 (adding the preset count of 100
to the current preset value of 100).
Then,the preset output goes ON when the count value exams the preset value of 200, and the
preset output goes OFF when its width reaches thetspulse width
When the preset value exceeds 288,preset value is changed to 300 (adding the petscount of
100 to the current preset value of 200)
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Note:  When the one-shot pulse output function is texted, if its pulse width is large compared
with the update period of the preset value. The oput stays ON. To make sure to output as
one-shot pulse, set the preset value reach intervia be 2 signals or more of the pulse width
setting value.

Preset Pulse The Interval of that Totalizer Example) Qognt rate:0.011
Width reaches the Preset Point Flow verosity:10 lis

Totalizer count up rate:1ms/COUNT
50ms More than 100ms Preset Count: more than 100
500ms More than 1000ms Preset Count: more than 1000
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10.6 Remote Zero Adjustment

On-stream zero adjustment in a zero flow rate dmrdcan be started with an external signal.
To do this, set DI as a zero adjustment start si§ee8.2.19, “Digital /0"

[Signal Input Timing]

H level

Zero adjustment
start signal

A L level

Zero adjustment siart

< >

10 seconds o

20 seconds

* The start signal must be set to H level firstntiianust go to L level after the passage of mbeamt
10 seconds but not more than 20 seconds, as shHmwe.a
If the signal does not go to L level within thisesffied period, it will be ignored.

10.7 Remote Selection of Fixed Value Output

A user-specified 4-20 mA output and pulse output ¢abe selected with a DI signal
Proceed as follows to use this function:

| Fixed-value setting |

B Set the fixed-value for current output and for pusitput. Se8.2.25, “Fixed-Value
Output.” Set the fixed-value output enable/disablestatus to “OFF.”
If the pulse output is not used, fixed-value settipfor pulse output is not
needed.

DI function setting
B Set DI to use as a fixed-value output control dighae.2.19, “Digital Input.”

Control signal input conditions:

Control signal input level 4 -20 mA and pulse output
L level Outputs the measured value.
H level Outputs the fixed-value.
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10.8 Converter Failure Alarm

If any one of the following errors occurs in a sdiignosis sequence, the converter issues an alarm
using a contact output.

e Self-diagnosis errors

Self-diagnosis errors (LCD display) Error items
ROM ERROR ROM error
RAM ERROR RAM error
PARAMETER System parameter error
FAILURE
EXC GUR Excitation circuit not connected or open
OPEN
EXC CUR Excitation current error, excitation circuit error
ERROR
ADG ERROR ADC error
INVALID Invalid totalizer counts
TOTAL

Note: A self-diagnosis error message appears oDiffday 2 measured value screen. If this
happens, the measurement item specified on thddyi@oscreen cannot be displayed
unless the error is removed. HowevefEF is set td8.2.24

, “Self Diagnosis Function Setting,”an error does not appears even if an error occurs.

If you want to use a converter alarm output, sefitBi Output 1 DO1) or Digital Output 2
(DO2) for converter alarm outpu€ONV ALM) following 8.2.18, “Digital Output.”

In addition, set the alarm output condition to nallyn open NormOPEN) or normally
closed NormCLOSE) status.

Please also set the alarm preset functdiTH UMA) when including the unstable
measure alarm with the converter failure alarm outp

e Contact output condition

NormOpen; In case an error occurs, contact is closed.
NormClose; In case an error occurs, contact is open.

Note: Alarm output contact is open when convestexer is off.
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10.9 Multiple range high/low limit alarm function (option)

The procedure to use multiple range high/low liatétrm is shown below.

Range setting

- Set the range in accordance watR.9 Span (range)n the following order.

1. Set the range type tairffidirectional flow, multiple ranges selected by
external signal'.

2. Set Range 1 and Range 2 respectively.

DO setting (Note 1)

+ Set digital output 1 and D1, DO2) function tomultiple range high limit

alarm output and multiple range low limit alarm output respectively in
accordance witl8.2.18 Digital I/O.

Also set the alarm output state to eithenafmally open or normally close

DI setting

+ Set digital input DI) function to RANGE SW in accordance witt8.2.19
Digital I/O .

High/Low limit
alarm value setting

+ Sethigh limit alarm and low limit alarm to ON and set alarm value to high

and low alarms respectively in accordancewith.23 Flow Rate High, Low,
High-High and Low-Low limit Alarm Setting .

Set the alarm not to use to OFF.

High High/Low Low limit
alarm value setting

- Sethigh-high alarm and low-low alarm to ON and set alarm value to them

respectively in accordance with2.23 Flow Rate High, Low, High-High
and Low-Low limit Alarm Setting .

Set the alarm not to use to OFF.

(Note 1)When setting DO using HHT AF900 (Ver2.40 or older)set alarm outputs

as below:
Multiple range high limit alarm output SPECIAL-B,
Multiple range low limit alarm output SPECIAL-A
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Multiple range high/low limit alarm output

Flow rate
/\
High limit / \
imi [ \/
Low limit \/
High-high limit / \ )
\/ (€
Low-low limit
Time
Multiple rangt 1 ] 1
DOl High limit alarrr outpu L [— L
. - Alarm output OP Alarm output OF Alarm output OP
02 Multu')le. rangt B D
Low limit alarm outpu
Alarm output OP Alarm output OP
DI range select sign Small range (Range \ Large range (Range

Note 1: Range changes to Small range when rangetsg#nal is H level, and to Large range in L
level.

Note 2: High-high/low-low limit alarm is activateghen Small range is selected. High/low limit
alarm is not output to display.
High/low limit alarm is activated when Large rangeselected. High-high/low-low
limit alarm is not output to display.

Note 3: Alarm output state is the same state tochvldigital output 1 or 2 is set. When
converter power is OFF, contact output is OPEN.

Note 4: Each alarm set value % is the percenbstiet first range.

Note 5: Hysteresis of each alarm is 2.5 % for ttet fange.

Example
When Large range and Small range are set as below:
Large range (Range 1): 1006/m
Small range (Range 2): 500'/im
And you want to set alarm values as below:
Large range alarm set values
High limit value: 800 Mh
Low limit value: 600 nih
Small range alarm set values
High-high limit value: 400 rtih
Low-low limit value: 300 nih
Set the alarm set values as below:
High limit value: 80 % (800 fth+=1000 ni/h=0.8)
Low limit value: 60 % (600 riih+-1000 nih=0.6)
High-high limit value: 40 % (400 #h=1000m’h=0.4) See Note4.
Low-low limit value: 30 % (300 fith=1000m*h=0.3) See Note4
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10.10 Custom unit function
(1) Display of flow rate

The procedure to display flow rate by the custorhigrshown below.

Example: In the case of custom udL(deciliter)/min].

Custom coefficient setting

- Set the custom coefficient in accordance w8tR.7 “Custom Coefficient
Setting”. Set the conversion coefficient from®min unit to the custom

coefficient. In the case aflL/min, set10000 that is the conversion coefficient
of dL fromm?®.

Custom unit setting

+ Set the custom unit in accordance wdtR.8 “Custom Unit Setting”. Set the
character string of unit to the custom unit. In tase of this example, set *

‘L’ m’ ' ‘n’. The rest of 1 character is blank space becéawsenaximum
character number of the custom unit is 7.

Display setting

- Set the display item tBUSTOM in accordance witB.2.6 “Display Setting”.

Measurement value
confirmation

 Return to the measurement mode and confirm thdagislue. Identification

character #” showing the custom unit is displayed at the hefdustom unit
in the measurement mode.
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(2) Span setting

Setting 0f8.2.7 “Custom Coefficient Setting”and 8.2.8 “Custom Unit Setting” is applied to the
custom coefficient and unit same(a3Display of flow rate.

Example: In the case of custom udL(deciliter)/min].

Custom coefficient setting

- Set the custom coefficient in accordance w8tR.7 “Custom Coefficient
Setting”. Set the conversion coefficient from®min unit to the custom

coefficient. In the case aflL/min, set10000 that is the conversion coefficient
of dL fromm?®.

Custom unit setting

+ Set the custom unit in accordance wdtR.8 “Custom Unit Setting”. Set the
character string of unit to the custom unit. In tase of this example, set *

‘L’ m’ ' ‘n’. The rest of 1 character is blank space becéawsenaximum
character number of the custom unit is 7.

Span setting

» Select the custom urdl_/min to the span unit in accordance wW&l2.9 “Span

(Range)”. When custom unit is selected, the new span vailide displayed
automatically based on the custom coefficient arslam unit.
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span value is changed.

Notel: Even if the custom unit is selected, the curmeriput does not change unless the

S

0

Display example Description
R1 In the case of span value2=00000 m*/min
2. 00000
§/min
(A ) > )]
R1 When custom unidL/min is selected, the span value
displayed20000 automatically based on the custom
20000.0 coefficient.
*dL/min Identification character#” showing the custom unit i
displayed at the head of custom unit.
(A > ][ <) Even if setting is fixed in this state, the currentput
does not change.
R1 When the span value was changed after the custon
unit selection, the current output changes.
[Jo000. 0
) The span value is changed idt@000 from 20000 in
*dL/min display example. The percent value doubles when
setting is fixed in this state, and the currenpatit
changes.
Ca» e

Note2: Setting range of the span value depends onustem coefficient.

If the setting high limit of the span valsel.18 m*min,
the setting high limit i€1800 dL/min by the custom unit.

Note3: In the case of the multiple ranges, the custaiisi applied to Range4 from Range2.
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10.11 Unstable measure alarm

Please proceed as below when using the unstabkuneealarm.
(Note: This function can be used for versions V&@8 above of the converter.)

Unstable measure alarm setting

+ According to ‘8.2.25 Unstable Measure Alarm Settiny set in the sequen
shown below.

1. Set the unstable measure alarm value.
2. Set the unstable measure alarm detection satysiti

DO setting (Note)

 According to ‘8.2.18 Digital Output’, set digital output 1 o2 (DO1, DO?2) ir
the unstable measure alarm output.

In addition, set the alarm output condition to eitiNormally Open or
Normally Closed.

When setting digital output 1 or 2 of the conveftture alarm outpt, set the
alarm preset tolficlude unstable measure alarm in the output condibn”
according to 8.2.25 Unstable Measure Alarm Setting

Note: “Unstable alarm output” cannot be selectedmvhsing the older version of HHT AF900 to
set DO. Please select “Empty alarm output” instead.

Operation of unstable measure alarm output (whestabie measure alarm valuel£0%,
detection sensitivity SENS).

Flow rate

110%|~~~~~~ 5 S
107.5%]- -~ RREREEE SEEEEEE d e

15s

-107.5
-240%

Do Alarm output ON Alarm output ON
unstable measure .

alarm output
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11.Communications Function

LF546 Electromagnetic Flowmeter converter usedHART*1 protocol to transmit digital signals over
the 4-20mA output line. The AF900 hand-held termisaused to communicate with the LF546 using
the HART protocol. Through remote operation, youn @deck or change the various parameters,
calibrate the flowmeter or monitor the measurermahie.

For detailed operation and specifications of HH&fer to the instruction manual of the AF900
hand-held terminal for sensor with communicatiomction.

*1 HART protocol:
HART, Highway Addressable Remote Transducer, israrmnunication protocol for industrial
sensors recommended by HCF (HART Communication &ation).

By adding an optional PROFIBUS communication bdarthe converter, the converter can be used as
a PROFIBUS-PA slave device to communicate digigaadvith PROFIBUS master device .

For details of PROFIBUS communication, refer to tiestruction manual of PROFIBUS
communication for LF546.

11.1 Connections with HHT Terminal

Connect the input cable of HHT terminal acrossltizal resistance connected from the current output
terminals (+ and-). Since the cable end is a pair of clips, usenatjan terminal or terminal block to
connect with the load resistance. To connect thd iirectly to the flowmeter, use the terminals € an
—. The HHT input cable has no polarity.

See Figures 11.2 and 11.2 for connection examples.

+— 4-20mA DC (communication line)

% -

Load resistance

] |
| ]

/P b
r—l———[—] Terminal block or
junction terminal

Example of a flowmeter
Converter is built in the housing

(9]

Figure 11.1 Connections to the Current Output Line
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HHT connection cable and clips

’d

Converter terminal block

oo

HHT

Figure 11.2 Connections to the Converter Unit

11.2 Procedure for Communications with HHT

This section describes the HHT basic operationgatore for communications between the flowmeter
and HHT. For details, refer to the HHT instructmoanual.
* The following procedure makes a commercially &lde PDA (OS: Windows Mobile) serve as a

HHT.

Procedure Operation

(DPrepare a hand-held terminal (1) Install the AF900 application software to a commercially available PDA (OS:
Windows Mobile) main unit. Then insert the serial interface card supplied with
AF900 to the card slot of the PDA.

(@Prepare a hand-held terminal (2) Connect the HART interface cable and serial interface card supplied with
AF900 to each other.

(®Connect Connect the alligator clip at the head of the HART interface cable to the current
output line of the converter via a load resistor.

@Start Turn on the power supply of the PDA to start the AF900 application software.

(®Preliminary communication Execute [sensor communication]. The model of the connected sensor product
is automatically identified and the converter menu screen appears.

(©Check/change data Press the relevant parameter button and check/change data.

(®Exit the communication When all operations are complete, press the [Exist Application] in the top
screen to turn off the power supply of the PDA.
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11.3 Notes on Communications

e Current output load
(1) Load resistance: 240 to 780(including the communications line resistance)
(2) Load capacitance: 0.2b maximum (including the communications line cafzaxie)
(3) Load inductance:4mH maximum (including the caminations line inductance)
(The maximum cable length is approx. 2 km when C¥¥-25 mrfi cable is used
under standard installation conditions.)

e Connection method
Use a shielded cable (such as CVV-S) for wiring.

e Interference on 4-20mA current signal
To communicate with the flowmeter, a digital sigmath amplitude of 0.4 to 0.8 V (in the
case of 50Q load resistance) with frequency of 1.2 to 2.2 kislzsuperimposed on the
4-20mA current signal. If a high-response receivimgfrument is connected to the current
output line, the superimposed communications sigmay interfere with the instrument. To
prevent this interference, as shown in Figure 1i1i8,recommended that you put a low-pass
filter with a time constant of about 100 ms inte thput circuit of the receiving instrument.

Current output line

T
“I R ll
Load resistance E E

Converter Filter Receiving instrument

Figure 11.3 Example of Filter Connection
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12. Self-Diagnosis and Alarms

12.1 Self-Diagnosis

The converter has a self-diagnosis function toaetgors, such as setting error, /0O error or evter
hardware failure, and shows the resulting erroalarm messages on Display 2 of the screen or on the
hand-held terminal (HHT) through communications.

The diagnosis messages and their corrective aci@ndescribed below.
eSetting error

If you try to set a value or a measuring unit alésif the specified range in the setting mode,
one of the following error messages appears tognitearroneous setting.

LCD display Description Corrective action
HIGH OVER
SPEC Setting value exceeds the allowable high limit.
LOW OVER
SPEC Setting value goes below the allowable low limit. Try to set a value within the
HIGH OVER specified range.
CNT RATE Count rate exceeds the allowable high limit.
LOW OVER
CNT RATE Count rate goes below the allowable low limit.
MULTI RNG

ERROR Span is not appropriate for multi-range configuration. Try to set the span as specified.
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e High/low alarm, high-high/low-low alarm, empty giglarm
One of the following messages appears if the flate reading goes out of the set range or an
empty alarm is generated.
If the high or low limit alarm ON/OFF status is $@OFF, its alarm function (high or low) is
disabled. Se8.2, “Check/Change of Parameters.”

LCD display Description Corrective action

HIGH ALARM If high alarm is set, the flow rate reading has | Take necessary actions for the

exceeded the set value. system.
HIGH HIGH If high-high alarm is set, the flow rate reading
ALARM has exceeded the set value.
LOW ALARM If low alarm is set, the flow rate reading is
below the set value.
LOW LOW If low-low alarm is set, the flow rate reading is
ALARM below the set value.
UNSTABLE Range of values for the flow rate deviates from the setrange | Please verify if the intexior of the pipe is
MEASURE of values confinuously (can be used for versions V103 and | fulHiled with fluid. Please verify if there is
above of converter). any problemwith the process.
The measured value is over 125%. The setting range for the
OVER 125% measurement value is too
narrow or the volume of fluid is
The measure value is below —125%. too large. Check whether the
UNDER -125% setting is correct or if there is

any problem in the process

signal.
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e Converter diagnosis error

The converter checks the internal system when p@virrned on and generates an error if

abnormality is found.

If multiple errors are found, their messages wélldisplayed cyclically.

Diagnosis items concerning the excitation circoit detected using the internal ADC circuit.
Thus, if the ADC error of No.6 occurs, No. 4 extiga cable and No. 5 excitation circuit
errors cannot be detected correctly. Further, ghtire diagnosis and display system is based
on the CPU in the flowmeter. Therefore, if the C&br occurs, normal diagnosis and error
display cannot be obtained.

NO. LCD display Description Corrective action
ROM ERROR ROM error Int'e{ngl o cogwpogents t t;)r
printed-circuit board must be
RAM ERROR RAMemor repaired or replaced.
PARAMETER Contact Toshiba’s salesperson in
3 System parameter error in the memory charge or distributor in your area.
FAILURE
EXC CUR i Connect the excitation cables
4 Excitation cables are not connected.
OPEN correctly.
EXC CUR . S Int'ernal . .components or,
5 An error occurred in the excitation circuit. printed-circuit board must be
ERROR repaired or replaced.
o | ADG ERROR o ot
Totalizer data in the memory was destroyed |The error message disappears if
7 INVALID due to external noise. you clear the totalizer count.
TOTAL (No message appears if data display with
volume unit is not used.)
Note 1: No.1 to No.3 diagnosis items are execotdy at the time of power-up. The flowmeter does
not start measurement if any one of these erratstected.
Note 2: No.4 to No.6 diagnosis items may not beeaed even if the error results in incorrect

flowmeter accuracy, due to characteristic diffeemnén components used to detect these
errors.

Note 3: CPU error cannot be detected by the diagrsystem. If the CPU stops, the watchdog timer
resets the internal circuits and the flowmetertstagain from the initial power-un condition.
Depending on the CPU condition, the flowmeter matyindicate and output correct data.
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12.2 Output Status for Errors and Alarms
Error indication | Measured value Current output Totalization Remarks
indication (4-20mA) pulse output
ROM ERROR B (Note 3) Stopped After power-up,
(Note 1) no measurement starts.
RAM ERROR - (Note 3) Stoppeg | Aflerpower-up
no measurement starts.
PARAMETER
FAILURE Zero (Note 3) Stopped |
(Note 2)
EXC CUR Zert (Note 3) Stopped Still water zero adjustment
OPEN cannot be performed.
EXC CUR Zert (Note 3) Stopped Still water zero adjustment
ERROR cannot be performed.
ADC ERROR Zero (Note 3) Stopped Still water zero adjustment
cannot be performed.
INVALID The error message
TOTAL Measured data Measured data Measured data |  gisappears if you clear
(reset) the totalizer count.
HIGH ALARM Measured data Measured data Measureddata | _______
LOW ALARM Measured data Measured data Measureddata | _______
HIGH HIGH Measured data Measured data Measureddata | _______
ALARM
LOW LOW Measured data Measured data Measureddata | _______
ALARM
UNSTABLE . .
MEASURE Measured data (Note 3) Stopped Still water zero adjustment
cannot be performed.
(Note 4) P

Note 1: The display and output may not be correpedding on the nature of tR&©OM error.

Note 2: If a parameter failure relating to the eatroutput occurs, the current output may not becom

the value as specified by the setting when an atexeurs.

Note 3: The current output value used in case ammabccurs will be output. For setting method, see

8.2.16, “4-20mA Alarm Output Setting.”
Note 4: This function is enabled at converter \@r3/0103 and over.
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13. Maintenance and Troubleshooting
/AN WARNING

B Do not disconnectwhile circuit is live unless location is known to be nonhazardous.

® Live part of electric circuit or a high temperataiepartment can causgplosion
DON'T

B Do not modify or disassembldghe enclosure.

%,

Strength degradation and defects of enclosure @aaseexplosion
DON'T

B Do not use parts of other products

%,

Protective performance degradation for hazardoeetilon can causexplosion
DON’

—

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

%,

Protective performance degradation for hazardoeetilon can causexplosion
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-Q2.1) and the drawing 3S8A2699
(Refer to Appendix 2.).

Unsuitable conduit connections for hazardous locatan causexplosion

o
OQ

/\ CAUTION

B Do not conduct wiring work when B Do not touch the LF516/LF546 main
power is applied. body when high temperature fluid is
being measured.
Wiring while power is The fluid raises the main
® applied can cause electric body temperature and can
DON'T shock. DON'T cause burns.
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13.1 Maintenance

B Calibration
The converter for electromagnetic flowmeter: LF61ES a built-in internal calibration circuit thainchbe used to
check the zero and span of the converter for the ppose of instrumentation maintenance, periodic
inspection or re-verification of instrument calibration parameters. SeeChapter 9, “Mag-Prover’s
built-in Signal Source”

B Fuse
The fuse can be taken out by unscrewing the cépediuse holdeiCheck that the fuse is not
damaged.The fuse has to be replaced periodically. The recamended replacement period is 3 years.

Type of fuse used: Glass tube fusel piece
Rating: + 0.8A, 250 V for 100 to 240 VAC
Dimensions: Diameter 5.2 mm x 20 mm

Melting time characteristic:
- Time Lag Fuses for 100 to 240VAC

Note: Use a fuse that complies with the Electrical Aqapte and Material Safety Law.

B Check/Replacement of the display unit
When characters displayed on the LCD display bedbineor blots come out, please adjust the setiing
LCD's display density. If the display is still niohproved, the display unit comes tioee end of its life.
Please replace the display unit with a new oné order to use the display unit stably for a ldinge, it is
preferable to replace it early. For inspection aegdlacementplease contact your nearest Toshiba
representative.

B Power supply unit (also used for excitation board)
Electronic componentdeteriorate faster when the ambient temperature ihigh. The life of the power
supply unit in the converter is 9 to 10 years if tB ambient temperature is 40°C, and 5 to 6 years iif
is 50° C.To extend the life of the flowmeter, we recommend feplace the power supply unit early.

Contact your nearest Toshiba representative for aldwmeter inspection or unit replacement.

B Product disposal
The main body or parts of the electromagnetic fletenLF516/LF546 must be disposed of, accordinipéo
rules and regulations of your local government.

Especially if you dispose of electrolytic capacit@ to replace parts, have it done by an agency which
is licensed to handle industry waste materials.

W Operative life
The operative life of this flowmeter i9 yearsfrom the date of shipment.

The life of the flowmeter differs depending on #m@vironmental conditions and the way it was used. T
extend the life of the flowmeteinspect the flowmeter periodically and clean or reface componentsf
necessary.
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13.2 Troubleshooting

If a problem occurs while using the flowmeter, yoay find the cause of the problem by a simple check
Please follow the flowmeter before you contactraiseperson.

13.2.1 Flow rate is not indicated.

< START >

Y

Are power supplies correc& NO | Use the correct power supply
for each device? / "| for each device.
YES
Are power and 1/O cables\ NO Install the cables correctly
installed correctly? N |
y / | Referto Chapter 5,“Wiring.”
YES
< : \ YES Replace the fuse with a new
Is the fuse not burnt? / » One.
NO
v NO Set correctly. Refer to
Is the flow range correctly\ . I(DIhaptertS, SC(ztr)flglﬂratlon
set? / arameter Setting.
YES
Is the flow direction \ NO :_\r)ls]'falltthghdet?ctzr correctly.
match with the arrow > “I\/Ie er ? sp erd, .,
mark on the detector? / ounting Frocedure.

YES

Contact your nearest Toshiba
representative.
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13.2.2 Flow rate indication is not correct.

< START >

v Set correctly. Refer to
s the flow range correctly\ NO Chapter 8, “Configuration
set? / > Parameter Setting.”
YES
Is zero point correctly set'x NO , Perform the zeroadjustment.
Refer to 6, “Operation”
YES
Is the excitation current
value as stated on the NO Set correctly. Refer to 8,
flow direction tag? * “Configuration parameter
/ setting”
YES
Is the inside wall of detecto}x YES Clean the inside wall of the
pipe contaminated? / » detector pipe.
NO
Is the output Ioad reS|stanc¥;\ I?]e3|gn thei Olngt F:II‘CUI'[ S0 t?atc
as specified? NO , the output load resistance is lesg
/ than 750 Q.
YES
Are there tWO load \L YES Connect the two load resistors
resistors connected to th » in series, if necessary.
output in parallel? /

NO

A 4

Is accuracy calculated as followsX No Calculat o the left
alculate asshownon the left.

(Measured flow rate)-(Actual flow rate)X100%
\ Actual flow rate

YES

A 4

Contact your nearest Toshiba
representative.

— 143 —



TOSHIBA 6F8A0935,

13.2.3 Flow rate indication is not stable.

< START >

A 4

Is power supply voltage NO | Use a power supply within
within the specified range? '| the specified range.
YES
NO Connect each cable securely

Are cables securely
connected?

.| to the terminal board.

YES

Ground the flowmeter with a
copper braid or wire(5.5mm?2
NO minimum) to a good earth
» ground (100Qor less ground
resistance).

A

Is the flowmeter grounded
with 100 Q or less ground
resistance?

YES

v

NO Design piping so that the
detector pipe is filled with
fluid all the time.

Is the detector pipe filled
with fluid?

YES

A 4

YES Design piping so that the fluid
* does not carry bubbles.

Is the fluid carrying
bubbles?

NO

A 4

Is there high-voltageor large
current cable or equipment
near the flowmeter?

YES Install the flowmeter away
from equipment producing
" electromagnetic or

electro- static interference.

~_ ~_ ~_ T~ ~_

NO

\4

Contact your nearest Toshiba Note 1: If the detector tube is not filled with
representative. operating fluid, the flow is indefinite an
measurement is impossible. Be sure to fill
the detector tube with operating fluid
before starting measurement.
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13.2.4 When switch operation is unable

( )

Does intense light shine on the
control panel such as direct sunlight
or reflected sunlight by window
glass or metal sheet?

START

YES

NO

A 4

Does the brightness change

Place a cover to block the light fron
surroundings, or cover the control
panel by hand to block the light.

NN T

always by ON/OFF of lighting?
ways by ighting YES

NO

Are you working with unfixed

*surroundings, or cover the contro

Place a cover to block the light fron

panel by hand to block the light.

lighting such as a flashlight?

AN

YES

NO

\4

y

Does the control panel get rainec

lNO

Is the control panel attached witt
dewdrop, snow, ice, mud or oil?

SN

YES

Operate the EMF converter fixing g
light to shine on the control panel &
constantly as possible.

Place a cover on the control panel {
protect from rain, and operate the
EME converter.

PN

Is the control panel hazed b
YES

Clean the attachecor haze and operats
the EMF converter.

Further, place a cover to prevent from
attaching.

Clean the stain on fingers or gloves, (
wear gloves in light color and operat
the EMF converter.

steam?
NO
Are you wearing dark color gloves’

Or are your finger or gloves
stained? YES
NO

Is there any light reflecting objecN
near the control panel?
YES

NO

\ 4

Is there any reflecting object suc\
1

|Secure a space in front of the contrg

~|panel to allow a person to stand

the control panel?

N

as metal plate placed opposing
/ YES

NO

Contact your nearest Toshiba representative.

Operate the EMF converter blocking
the light from the reflecting object by
standing in-between the control pane
and the reflecting object
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14. Principle of Operation

The operating principle of the electromagnetic flogter is based on Faraday's Law of electromagnetic
induction and it is designed to measure the voluimBow rate of fluid. An insulated pipe of dianeetD is
placed vertically to the direction of a magnetieldi with flux density B (see Figure 14.1). When an
electrically conductive fluid flows in the pipe, alectrode voltage E is induced between a pair of
electrodes placed at right angles to the directibmagnetic field. The electrode voltage E is disec
proportional to the average fluid velocity V.

The following expression is applicable to the vgéa

E = induced electrode voltage [V]

E = K X B X D X V [V] ........ (Eq 141) K = constant
B = magnetic flux density [T]
Volumetric flow rate Q [n“‘ls] is: D = meter pipe diameter [m]
V = fluid velocity [m/s]
t x D2
Q= — X Voo (Eqg. 14.2)

Using the Equation 14.1 and 14.2
E=KXBXDxL xQ
t X D?
4xKxB
E=—"—7—— xQ.ccceees Eq. 14.3
—xD Q (Eq. 14.3)

Therefore, volumetric flow rate is directly progortal to the induced voltage.

o _ [\ M
° _J J

Square-Wave Excitation

Figure 14.1 Principle of Operation

LF516/LF546 lectromagnetic flowmeter uses the sejweave excitation method, which provides long-term
stable operation. With square-wave excitation, 1G/BE546 offers reliable measurement without being
affected by electrostatic or electromagnetic imtenfice, or electrochemical polarization between the
electrodes and the fluid to be measured.
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15. Specifications
15.1 Flowmeter Specifications

B Overall Specifications
Measurement range in terms of flow velocity:
0-0.5 m/s to 0-10 m/s
System accuracy: when fluid conductivity is 0{dS/cm or more

Flow rate as a Accuracy
percentage of range Span 0.5 to less than 1m/s Span 1.0 to 10 m/g
0 to less than 50% +0.25%FS
+ 050
50 to 100% +0.5%FS +0.5% of rate

Note: The accuracy above is measured under standard tiogereonditions at Toshiba's
calibration facility.

Fluid conductivity: 0.01 pS/cm minimum
Measurable fluid velocity:

10

9r Meter size

8 40-100mm

7 _—

Measurable fluid velocity @ | ~a
(m's) 2 A&ter size

3 7 25mm

2

1

0

01 02 03 04 05 06 07 08 09 1
Fluid conductivity (uS/cm)

Fluid temperature: —10to +120 °C

Ambient temperature: —10 to +50 °C
Dimensions and Mass: See Chapter 16, “Outline Dimensions.”

CIP & SIP condition:
+Minimum condition (required by 3-A)
Temperature & time : “121 degree C and 30 minutes mmimum”
Velocity . “5 feet/sec. minimum”
*Maximum condition
Temperature & time : "125 degree C and 60 minutes”
Velocity : Product specification
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BLF516 Detector Specifications

Meter size: 25(1S), 40(1 1/2S), 50(2S), 80(3S), 100mm(4S)
Fluid pressure:-0.1 ~ 2MPa
Connection flange standardSO 2852 Clamp connection
Heat shock resistance for ceramic tube detector
Cooling: AT = 100C/0.5s
HeatingAT = 150C/0.5s
Note: Meaning that the ceramic tube detector wéthds the shock of
sudden cooling (temperature difference ‘000 less per 0.5 seconds)
at the cooling side.
or sudden heating (temperature difference @5 less per 0.5 seconds)
at the heating side.

Principle materials
Case -Stainless steel
Lining — Ceramic
Ferrule — 304 stainless steel (standard)
See Type Specification Code for optional materald other related information.
Seal Gasket -Silicone rubber
Structure: 1IP68 Watertight
Coating: No coating
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LF546 Converter Specifications
Input
Input signal: + Flow rate proportional signal from the detector

- Digital input signal
Signal type: 20 to 30Vvdc voltage signal
Input resistance:  About 2.7k
Number of input points: 1

Digital input function: Select either of the follavg.

Range switching input: Large/Small range switchohginidirectional double range,
forward/reverse direction double range

Counter control input: Internal totalization coeinstart/stop/reset control

Output hold input: The current output and pulsépou are kept to their preset
values.

Zero adjustment input: Start still water zero atiuent.

Output

Current output: 4 to 20mAdc (load resistance 50r less)

Digital output 1:  Output type: Transistor opefiector
Capacity: 30Vvdc, Max 200mA
Number of output points: 1

Digital output 2:
Output type: Semiconductor contact signal output

(nolguaty)
Capacity: 150Vdc, Max. 150mA
150Vac (peak value), Max. 100mA

Number of output points : 1
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Digital output function: Select one of the followin
Totalization pulse output:
Pulse rate Max.  3kHz(3000pps) - DO1
Max. 100Hz( 100pps) - DOZ2 (option)
Pulse width Can be set within a range of 0.3 ta10

However, must be 40% or less of the full-scale eycl
If the full scale 1000pps is exceeded,
automatically set to 40% of the full-scale cycle.

Multi-range switching output: In the case of fald range or forward/reverse
double range, you need to add digital output
optionally.

High and low alarm output

High-high and low-low alarm output

Empty alarm output

Preset counter output

Converter malfunction alarm output

Multiple range high and low limit alarm output (mm)

Unstable measure alarm output (This function idokthat converter version V0103
and over.)

Output display: Full-dot matrix 128 x 128-dot LCith back light)

Communication signal
Method (protocol): HART or PROFIBUS (option)

Load resistance: 240 to 790 (HART)
Load capacity: 0.2b F or less (HART)

Structure

IP67 and NEMA 4X

Housing

Aluminum alloy

Coating

Acrylic resin-baked coating, pearl-gray colored
Cable connection port

1/2-14NPT thread
Cable connections not provided.

Surge arresters

Surge arresters are installed in the power sugpdycurrent signal output circuit.
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15.2 Model Number Table

Model LF516 Detector Type Specification Code

Model numbe Specification coc

1[2[3[4]5] 6 7]8]0]|ic[11[12[13[14 Contents

L F 51 Capacitance Type electromagnetic flowmeter det

Area of us
6 cFMus, Division 2 approve

Meter siz
25mm (1S)
40mm (1 1/2S)
50mm (2S)
80mm (3S)
100mn (4S

oTITOTmMm

Mounting structur
L Detector / Converter combined type
(cFMus Approval: Available for FM and CS

Connectiormethod (Note]
A Sanitary clamp type(ISO2852)

A Standar

Lining material (Mote)
Alkali-resistant ceramic tube (alumina)(Standard)
Acid-resistant ceramic tube (alumi

w >

Piping connection pal
304 stainless steel (Standard)
316L stainless ste

Ow

Settable flow rate range and calibration flow naiiege
0.5m/s to 10m/s (Standard range calibration)
0.5m/s to 10m/s (Specified range calibration)
0.5m/s to 10m/s (Standard range calibration

with specified setting iter

mmO

A Standird

Coating
No coating (Standard)
Othel

N >

Notel:Size of connection part is shown as belowetab

Table 1 Size of connection part Detector ferrule
Connetion Clamp size Fping

Meter size P

25mm (1S) 1S j

40mm (1 1/2S) 11/2S

50mm (2S) 2S j

80mm (3S) 3S

100mm (4S) 4S BLE o
Size of

connection pa
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Model LF546 Detector Type Specification Code
Model number Specification code Contents

1/2]3[4]5 8|9 (10[11|12]13[14
L F5 4 Capacitance Type electromagnetic flowmeter converte

Area of us

6 cFMus, Division 2 approved
Usage
General purpose
Mounting Structure
Detector / Converter Combined type
Display
B LCD display provided
Output
2 Current output 4-20 mA + Status I/O
(One pulse/status output, one status output aadngput)
Communication function
1 HART protocol
2 PROFIBUS PA (Note)
Power supply
1 AC100~240V,50/60Hz
Coating
A Acryl resin-baked coating pearl-gray colored
z Other
A | A |Standard

(Note) When PROFIBUS communication is provided, rear output(4-20mA) and HART
communication cannot be used.
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Type Specification Code of piping connection parts.

Model Specification code

Description

1|2|34567

8|9

10

A D P

Piping connection parts

eI OTm

Meter size
25mm (1S)
40mm (1 1/2S)
50mm (2S)
80mm (3S)
100mm (4S)

Detector lining type
Ceramic tube

Adaptor between detector body and next pipadNa
Clamp type adaptor (SUS304) (Standard)
Clamp type adaptor (SUS316)

<0OW>

Additional piping parts, and material (N}

None

Ferrule for 1ISO 2852 (SUS304)
Ferrule for ISO 2852(SUS316)
Ferrule (other material)

Additional connecting parts (Note3)
None
Clamp

Standard

Gasket for next pipe side (Note4)
None
For ferrule

Note: Please refer to below figure about the adojuin of notel-4 parts in above table.

Adaptor between detector body
and next pipe (Notel)
Ferrule gasket (Note

\
1SN
j Ferrule (Note2)

Figure 2 Connecting parts name for clamp type
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16. Outline Drawing

225

143

L]
™~
! ¢
L
(
L1
Meter size Clamp L1(mm) L2(mm) ¢ D1(mm) ¢ D2(mm) Mass
(mm) Size (kg)
25 1S 130 241 66 50.5 Approx. 5 kg
40 11/2S 150 264 85 50.5 Approx. 6kg
50 2S 160 280 102 64.0 Approx. 7 kg
80 3S 170 306 127 91.0 Approx. 9 kg
100 4S 240 338 159 119.0 Approx. 15Kkg
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Appendix 1

Factory default standard value table

Parameter names Default value(SI unit) Default valug(US unit) Changed value
Excitation frequency Value(*1) Value(*1)
Flow direction NORMAL NORMAL
Display 1 m3h gal/min
Display 2 m3B COUNT B
Display digit setting 1/1000 1/1000

(for Display 1 and Display 2)
Custom coefficient 1.0 1.0
Custom unit “CUSTOM” “CUSTOM”
(Head of character string is (Head of character string is
blank ) blank )

Range type SINGLE SINGLE

Range 1 Value(*1) Value(*1)

Ranges 2to 4 0.00 m3h 0.00 gal/min

Hysteresis 3.0% 3.0%

Damping constant 50s 50s

Rate-of-change limit 0.0% 0.0%

Control limit time 00s 00s

Low cutoff 1.0 % 1.0%

Display low cutoff LINEAR LINEAR

Manual zero 0.0% 0.0%

4-20mADC alarm output 4mA 4mA

Output low limit setting 4mA 4mA

Digital output 1 NO USE NO USE

Digital output 2 NO USE NO USE

DO1/DO2 active status NormOPEN NormOPEN

Digital input NO USE NO USE

DI detective level H LEVEL H LEVEL

Count rate Value(*1) Value(*1)

Pulse width setting mode AUTO AUTO

Pulse width 100 ms 5ms

Preset count 00000000 00000000

Preset function HOLD HOLD

High alarm On/Off OFF OFF

High alarm value 0.0% 0.0%

Low alarm On/Off OFF OFF

Low alarm value 0.0% 0.0%

High-High alarm On/Off OFF OFF

High-High alarm value 0.0% 0.0%

Low-Low alarm On/Off OFF OFF

Low-Low alarm value 0.0% 0.0%

Self-diagnosis On/Off ON ON

Unstable measure alarm value(*2) 125 % 125 %

Unstable measure alarm sensitivity(*2) OFF OFF

Converter alarm(*2) CONV ONLY CONV ONLY

Fixed value output OFF OFF

Fixed value current 4mA 4mA

Fixed value pulse 0 pps 0 pps

Password 000 000

LCD density adjustment 3 3

Switch position setting BOTTOM BOTTOM

*1 . Setting value by meter size please refer ¢ortbxt list.
*2 : The items are enabled at converter version0304nd over.
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When parameter value was appointed in order, paranter value may be different from list.

Setting value in each size

Meter Size | Ex. Freq Range 1 (SI unit) Range 1 (English unit) Count rate
(mm/inch) | (Hz) (m3/h) (m/s) | (gal/min) | (ft/s) (gal)
25/ 1 400 6 3.395 75 31.625 1
40/15 200 15 3.316 175 28.826 1
50/2 200 25 3.537 300 31.625 10
80/3 200 60 3.316 650 26.766 10
100/ 4 100 100 3.537 1000 26.354 10
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TOSHIBA

System block diagram for LF516/LF546

Appendix 2
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TOSHIBA 6F8A0935,

Write down the address and phone number of thelsisdr from which you purchased this product,
the product code, SER.NO. and so on.

Distributor Address

Name

Phone number ( ) —

Product code LF

SER.NO.
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TOSHIBA CORPORATION
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