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NOTICE

This Manual is designed to assist in installing, operating, and mantaining the
LE434/LEF40M4 clectromagnetic flowmeter, For safety reasons, and (o obtain the opli-
mum performance trom the fownicter, read this Manual thoroughly before working
with the produect. Keep the Manual within easy reach for reference whenever needed,

The flowmeler wy which this Manual refers is NOT designed for applicstions in which
the Tunctioning of this product is critical to human safety, such as:
«  Muin control systems of nuclear power plants; safely systems in nuclear facilities
or ather critical control lines dircctly affecting human satety.
«  Control svstems of medical equipment, including life support machines,

NOTES

1. The reproduction of Ihe contents of this Manual in any lorm, whether wholly or in pari, is
not permitted without explicit pricr consent and approval.

2. The information contained in this Manual is subject to change or review without prier
notice.

3. Besurc to [ollow all safety. operating and handling precautions described in this Manual
and the regulations in force n 1he country inwhich this product is to be vsed,

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

Third Editicn
Ociober, 20(X)

£ Copyvright 1999, 2000 by Toshuba Corporation. All rights teserved.
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SAFETY PRECAUTIONS

Sufely signs and labels affixed to the product andfor deseribed in 1his manual give jmportant
information for using the produci salely. They help prevent damage Lo property and obviate
hazards for persons using the product.

Make yourself familiar with signal words and symbols used for safety signs and Jabels. Then
read the safely precautions that follow to prevent an sccident involving persenal injury,

death or damage o property,

Explanation of signal words
The sipnal word or words are used 10 designate a degree or level of hazard sericusness.
The signal words used for the product described in this manual are WARNING and
CAUTION.

Indicates a potentially harardous situation

& WA RNlN G which, if nol avoided, could result in death or

Serious injury,

Indicates a potentially hazurdous situation

& C AUTION which, it nat avoided, may resukt in minor to

moderate injuries or in properly damage.

Safety symhols
The following symbols arc uscd in salety signs and labels afffxed 1o a product and/or in the

manual for giving safely imstructiong,

Indicates an action that is prohibiled. Simply DON'T da this action,
The prohibited action 18 indicated by a picture or text inside or next to
the circle

Indicates an action that is mandatory, DO this action.
The mandatory actipn is indicated by a piclure or text inside or next 1o
the circle,

[ndicares a polential hazard. The potentially hazardous situation is
indicated by a picture or text inside or next 1o the triangle.

> @O
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SAFETY PRECAUTIONS
Safety Precautions for Installation and Wiring

/N WARNING

B Do not disconnect while cirenit is live unless location is known to be nonhaz-
ardous.

%,

Live part of clectric circuit or a high temperature department can cause

explosion.
DON'T

B Do not medify or disassemble the enclosure.

® Strength degradation and defects of enclosure can cause explosion,
DON'T
B o nat use parts of other products.

Protective performance degradation for hazardous location can cause
explosion.

@

DON'T
K Do not live circuits While assembly of all components is not aver,

Pratective performance degradation for haxardous location can cause
explosion.

o
D@
Z
=

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

Unsuitable conduit connections for hazardous location can cause ex-
plosion.

)
o

/AN CAUTION

B Turn off mains power before working | B Use an appropriate device to carry
on pipes. and install the LF434/L.F404,

Working on pipes while IE this p rloc.iuct falls to the .
power is applicd can cause ground, injury, or malfunction

of or damage ra the product,

1 i .
Do electric shock co can be caused.
B Tnstall a switch and fuse to isolate the | @ Do not modify or disassemble the
LF434/LF404 from mains power. LF434/LF404 unnecessarily,
@ oo (@ mimmrm,
‘5 Call Cause : ! : ic
power can cause electric shock, malfunction of or

DO shock or circnit breakdown. | DON'T

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

/N CAUTION

B Turn off mains power before I B (round the LF434/LF404 indepen-
conducting wiring work. dently from power equipment,
- _ ) Operating this product without
Wiring while powcr is ap- grounding can cause electric
lied can causc electric shock. : ; 1
DO P Do shock or mallunetion,
B Do not conduct wiring work with bare | B Use compression terminal lugs with
hands. insulation sleeve for the terminal
block and GND terminal.

Logse connections can cause
electric shock, fire [rom
excessive currenl or system

Remaining elcetric charge
even if power is turned off
can still cause electric shock.

%,

CON'T talfunclion.
® Do not work on piping and wiriog with The latsel shown left is placed
wet hands.

near the terminal board for
powet inpul.

(A black border and symbol on
yellow Itiangle)

Wet hands may result in
clectric shock,

2,
> @

DON'T Be alert to electric shock.
N Do not touch the flowmeter main =~ | @ Do not conduct wiring work when
body when high temperature fluid is power is applied.

being measured.

The fluid raiscs Lthe main
hody lemperature and can
cause burns when iouched.

Wiring while power is applied
can cause eleciric shock.

%,
%,

CON'T DON'T
B Do not conduct wiring work with wet The label shown lefl is placed
hands. near the tenminal board for
POWET Input,
Wet hands may result in (A black border and symbal on
clectric shock. vellow Irangle)
DON'T Be alerl to electric shack.
B Do not use a fuse other than the gne Lise a rated fusc as follows:
specified. Fuse rating:
Using a fuse other than the * 1A/250V for 100 o 240Vac or 110Vde
one specified can cause e ZASZ50V Tor 24 Vde
® system failure, damage or Dimensions:
malfunction. Diameler 5.2 mm x 2] mm
DON'T Melting time characteristic:
Normal blow |
Disclaimer

Toshiba does not accept liability for any damage or loss, material or personal, caused as a
direct or indirect resuit of the operation of this product in connection with, or duc to, the
occurrence of any evenl of lorce majenre (including fire or earthguake) or the misyse of
this product, whether inlentional or accidental,
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Handling Precaitions
B ‘T'o obtain the optimum performance from the LF434/LFa04 flowmeter for vears of

contiruous operation, obscrve the following precautions.

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

= places where there is direct sunlight. IE this is unavoidable, use an appropriate
sunshade.

= places where excessive vibration or mechanical shock nceurs,

*+ places where high temperature or high humidity conditions obtain.

+ places where corrosive atmospheres obtain,

s places submerged under watcr.

"To put lhe flowmeter temporarily on the floor, place it carefully with something to
suppart it so that the flowmeter will not topple over.

(2} Exccule wiring securely and correctly.
Ground the flowmeter with 100 ochm or less ground resistance. Avoid a common
ground psed with other equipment where garth current may flow. An independent

ground is preferable

{3} Seal the cable thoroughly at the cable pland so that the cable is kept airtight. The
apparatus should not be provided with the cable gland. Please prepare yoursell for

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

{4} Make sure the fluid to be measurcd will net {reeze in the detector pipe. This can
cause damage 10 Lhe detector pipe.

(3) Select appropriate weited materials suited for the process fluid 10 he measured.
Orherwise, fluid leakage due 1o corrosion can be caused.

(6) The converter heusing covers are tightened securely at ihe tune of shipment. Do
not remove these covers or glands unless it is necessary to wire new cables or re-
place old oncs. Otherwise, gradual deterioration of circuit isolation or damage 10
this praduct can be cavsced. Tighlen the covers securely again if they have been re-

moved.
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Handling Precautions {continued)

| (7) Obsecrve the following precautions when you open the converter housing cover:

* Do not open the cover in the apen air unprotected against rain or wind, This
can vause clecurie shock or cause damage to the flowmetcr elecironics.

= Do not open the cover under high ambient temperature or high humidity
conditions or in corrosive atmospheres, This can cavse deterioration of
systemn accuracy or cause damage to the flowmeter eleclronics.

{8) This product may cause inferference (o radio and television sets i they are
used near the installation site. Use metal conduits erc. for cables to prevenl
this interference.

(%)  Radio transmitlers such as transceivers or czllular phones may cause interference
to the flowmeter if they are used near the installation site. Obscerve the fallowing
procautions when using thein:

* Do not use i radio lransmitter while the cover of flowmeter converler is open.

= Do not use a transceiver whose outpul power is more than 5 W,

» Move the antenna of 3 radio transmitter at least 50 ¢m away from the Towmeler
and signal cables when using it.

* Do not use a radio transmitter near the lowmeler while it is operating online.
The transmitter’s oulput impulse noise may interfere with the flowmeter.

* Do not install a radio transmitter antenna neat the flowmeler converter and
signal cables.

{10 For reasons of flowmeter failure, inappropriate parameters, unsoilable cable con-
neciions or poor installation conditions, the flowmeler may not opetate properly.
To prevent any of these problems causing a system failure, it is recommended that
you have prevemive measures designed and installed on the flowmeler signal re-
ceiving side,
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1. Product Inspection and Storage

Lipon arrival of the product package, open the package and check the items contained inside.
It vou do nat intznd to install the product soon alter opening 1he package, store the product
and other related items in a place sech as deseribed in 1.2 below,

1.1 Product Inspection
The LE434/LF404 clectromagnetic flowmeter is shipped in a cardboard comainer filled with

shack-ahsotling materials. Open the package carefully and check as follows:

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

(1) Model LF434/LF404 Electromagnetic Flowmeter...... 1
(2) Instruction Manual ... e e v ]

B Inspect the flowneter for indications of damage that may have ocourred during shipment.
B Make sure the type and specifications of the flowmeter are in accordance with the
ordered specifications.

IT you cannot [ind the items listed above or any problem exists, contact your nearest
Toshiba representative.

1.2 Storage
To store the LF434/LF404 flowrmcler afler opening the packapge, select a

storing place as follows and keep 1t under the conditions describied helow:

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

(2) Stere the prodoect in & well-ventilated place. Aveid places of cxtremely high
humidity or exiremely high or luw temperzture. The following environtient is
recommended:

+ Humidity range: 10 to 90% RH (no condensation)
* Btorape temperature: =15 to +65° C
{3} Awvoid places where vibrations or mechanical shock occur,

{4) Do not leave the converter housing cover open . Open the cover only when
vour actually start wiring cables, Leaving the cover open can cause gradual
deterioration of circuir isolation.

(3) To pul the {lowmelter temporarily on the floar, place it carefully with something
1o suppert it so that the (lowmeter will not topple over
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2. Overview

The LFA34/1.F4)4 electromagnetic flowmeter can he usc in the following hazardous (clas-
sified) locations.
(1) FM Approval
Class [, Division 2, Groups A, B, C and D,
Class I, Division 2, Groups I amd G
Class [
(2} CSA Certification
Class |, Division 2, Groups A. B, Cand D,
Class I, Division 2, Ciroups B, Fand G
Class I

The device measures the volumetrc flow rates of electrically conductive materials on
the basis of Faraday's Law of elecironagnetic induction.

The device consists of two units: the detector, throwgh which the Huid to be measured
flows, and 1he converter, which receives the cleciromotive force signals from the
detector, then converts the signals into the 4=-20 mA dc signal.

Features
Model LF434/LF404 flowmeler has the following features:

{1) Fluid flow is not obslrueied and pressure loss is negligible.

{2y Toshiba’s original notse-suppression circuit with signal processing
capabilitivs cnsures a stable cutput.

(3} Has na moving parts and flow indication is quick with high accucacy even under low
flowrate measurement conditions.

(4) No obstacles in the flow stream and nowhere remains the fluid along the detector
pipe. Thus deterioration or corresion of fluid does not oceur,

(5) High accuracy, *0.5% of rate is possible for 0.3=10 m/s velocity range. (0.1 to .3
m/s range 15 avallable optionaily.

{5) The flowmeter has various tlow measurement outpul and control functions as
standard specifications and the gptional LED display {for convenienl parameter
seltings.

* Thexe [unclions can he selected with control keys on the pancl.

{8} Intelligent functions

* The widely used HART prolocoi communicatons system is used as a standard
feature. HART {Highway Addressable Remote Transducer) is 4 communications
protocol for indusirial sensors recommended by HCF {(1TART Communication
Foundalion).

(9} An casy-to-read LCD display (2-line x 16-character display) (optional)

* The backlit LCD display can be read even under poor lighting conditions,
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3. Nantes of Parts
The outline drawing of the LF434/1 FA(M flowmeter is shown in Figure 3.1 and the in-
ternal views ol the LF404 converter are shown in Figures 3.2 and 3.3,

IMPORTANT

The apparatus should not be provided with the cable glands,
Pleasc prepare yoursell for the cable glands which could he used in Division2 hazardous locations.

B Outline Drawing
) Part for power cabile
Houstng cover {1/2-14NPT) Converter

for terminal board s ) /.\

el
Crrounding terminal Flonw directioms
Purt for LG cable arrow
(1/2-1ANPT) / Horusing cover For
Grounding lerminal internal electranics — —
Delcctor =
“«l.._‘_&-
"’-—.‘
L] |
| I O
) LF434/LF404 without LCDdisplay(standard}
?"':""”5 colv;r J Pon far power cable
or lerminal hoar - _
{1/2-14NFT) Cinvcrii; L CTodisply
Grounding lerminal iy
[ 3 Cunirol keys
! - L Elow directions
Port for 1/0) cablc arna
(12-14NFT} /"'E Housing cover for ;
Grounding terminal LCD display |— M
Detector 1
s f
| T .
i l‘ i
| i
— L L

LF434/LF4 with LCD display (optional)
Fipure 3.1 Outline drawing of LF434/L.F404 Flowmeter
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B Terminal Board of LF404 Converter

Power supply lemiinals

Drigital vutput {01, DO2)
(crminals

Intemal grounding  terminal

Fuse

) 1AM/ 20V

& / \_\‘; Fxtemal grounding
~3{FUSE @'&"’ terminal

Curment ourput termina

Digital input (T} terminal

Camemem for DL DOV and DO2

Figure 3.2 Terminal Board of LF404 Converter
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® Controd switch or keys of LF404 Converter

LETY indicator for
Zero Adjustment

Start switch for Zero Adjustment
( on-strezn at zero flow rate )

LF404 without LCD Display

LCD display

Control keys

LF404 with LCD Display

Figure 3.3 Control swiltch ar keys of LF404 Converter
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4. Installation

Safety Precautions for Installation

/N WARNING

%,

cause cxplosion.
DON'T

B Do not live cirevits under environment of explosive aimospheres.

Live part of electric circuit or a high temperature department can

B Do not use parts of other products.

2,

cause explosion.

o

ON’

—

Protective performance degradation for hazardoos locatinon can

B Do not live circuits

cause explosion.

-]
D@
<
—

While assembily of all components is nal over,

Protective performance degradation for hagardous location can

explosion.

)
e~

®  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).

Unsuitable conduit connections for harzardons location can cause

A\ CAUTION

B Iostall a switch and fuse te isolate
the LF434/LF4(4 from main power.

Power supply from main
pawer can causc electric
o shock or circuit
no breakdown.

B LUse an appropriate device to carry and
install the LF434/LF404.
If his praduct falls t the
graound, imury, or
o malfunction of ar damage 10
DO the product, can be caused.

H Do ncﬁ ﬂwdif;f .(_]l‘ disassemble the
LF434/LF404 unnecessarily.

Modifying or

tisassembling this product
® can cause electrie shock,

malfunction or damage to
DON'T this product.

B Ground the LF434/LF404
independenily from power equipment.

0o

Operaling this prodect without
grounding can cause electric
shock or malfunction,

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

® Wet hands may resull in

electric shock
DON’T

The label shown lelt is placed
near the terminal board Cor
puwer input.

{A black berder and xymbol on
vellow triangle)

Iie alert to clectric shock.,

A\

14
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4.1 Location
T select the installation site, follow the precautions described below:
B Awvoid places wherc fluid runs in a pulsating form.
B Avoid places within the immediale proximity of equipment producing clectrical
interference {such as motoes, transformers, radio lransmitters, elecirolytic cells, or
ather equipment causing electromagnetic or eleetrostatic interference).

B Avoid places where excessive pipe vibration occurs,

B Avoid places where there is direct sunlight, If this s unavoidable, use an appropriate
shade

B Avaoid places where corrosive atmospheres or high humidity canditions obtain,

B Avoid places of too great an clevation or constricled areas where clearance
for installation or maintenance work is not provided.

B Design piping so that the delector pipe is always filled with fluid, whether the Quid is
Mowang ot not.

B The LF434 detector has no adjustable piping mechanism. Inslall an adjusiable shor
pipe where needed.

B Chemical injections should be conducled on the downstream side of the lowmeter.
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4.2 Mounting Prucedure

A\ CAUTION
B Use an appropriate device to carry | M Turn off mains power before
and install the LF434/L.F404. working on pipes.
If his praduct falls to the Working on pipes while
o ground, injury, of ® power is applicd can
malfunction of or damage cause electric shock.
Do to the produoct, can be DON'T
caused.

4.2.1 Pipe checks

Before installing pipes, check for any leaning or misplacement {or eccentricity) as
illustrated in Figure 4.1, An attempl t unreasonably connecting pipes that are inciined
may lead Lo a delector breakdown or fluid leakage. Connecting pipes in an ¢ccentric state
miay also cause local wears and tears of linings and grounding rings, as well as
MEeAsurement crrors.

Before installing pipes, make surc to flash the interior of the pipes to remove deposited

mallcrs.

-] _1 m
m 6 ] Eceentricily

N Inclinasion
e o

{(a) Pipe leaning (b} Pipe axis misplacement (or eocentricity)

Figure 4.1 Pipe leaning and axis misplacement




4.2.2 Installation Procedure
To mount the LF434/1.F404, place it between the upstream and downstream pipe flanges
and tighten it with flange bolts and nuts, See Figure 4.2 , Tabled.1 and follow the

procedure below:

1. Place one of the flange packing next o the upsiream {or downstrzam) pipe fHlange. Align
the holes of the packing with thosc of the flange so that the holes are nol obstructed,

2. Insert the LF434 detector in pipeline in accordance with the flow direction arrow on the
delector.

3. Inseri the bolls, ong al a vime, through the hole in the upstream (or downsiream) pipe
flange and packiog, and then theough the hole of the detcotor flange. Then thread nuts,
onc at a time, on each end of the bolts, finger-tighlen. This will help support the detector
on one side.

4, Insert the downstream {or upstream) packing betwesn the detector flange and the down-
strcam (or upstream) pipe flange. Align the holes of the packing with those of the flanges
50 that the holes are not obstrucied.

. Inert the bolis, one at a time, through the hole in the downstream {or upstream) pipe
flange and packing, and then throngh the hole of the detecior Nange. Then thread nuts,
one at a time, an each end of the balts, finger-tighten. This will help support the detector.

fi. While ceatering Ihe detcotor with the longitudmal axis of the pipeling, tighten the bolts
with a wrench diagonally across in even increments

IMPORTANT

When high-temperature fluid is being measured, radiant heat from the detector pipe surface

and adjpining pipes may cause the ambient temperature of the converter to go above 60 °C.

If the ambient lemperature zoes above 50° C, iy to lower the temperature by measures such

as wrapping heat-insulating matcrials over the delector pipe and adjoining pipes.

Ly

Converter

Detector

Packing \Ei j .
Packing
= B
Flow direction E ’;‘ j } Nt
Mounting bolts
Mounting balts E B
. - H _ Downstream flange
Upstream flange ~— — — =

Nut

Figure 4.2 LF434/LF404 flowmeter pipitg connections
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Table 4.1 Balt length and Nut tightening torque

ANSI class L50) ANSI class 300
MEter size Machin: Bolts Clamping | Machine Bolts Clamping
Diame-| Length | 0TqUe Diame- ' Length @ lorque
POSE gy Jinch] [N'm] * PCS| gy linch] fN-m] ]
ldmm | 027 4 | 12 2" Jtr? 4 172" 2" I Sl ¥
23mm ™ 4 12" 225" 10t 13 4 et 257 3w le
AWmm | 1127 4 12" 2.3 15tp 15 4 347 2.87 22 1y 23
Simm | 27 4 T 275" 2610 32 4 S 2.8 13to s’
80mm | 3 4 i 3" 33104] 8 qn 34 | 2023
omm| 4 | 8 | sw | 3 | wmeas s | e 17" | 241030
13mm| &7 8 34" 3.25" 40 to 57 12 34" 4.1 30 1o 38
200mm| 87 8 34 3.5 ol o 75 . 12 T8 4. 47 to GH
250mm| 10" 12 FiL ER'S O i B3 Ly 17 4" 57 to 71
J00mm| 12" 12 28" 4 7310891 16 1 18~ ar 70 B8
[ 350mm| 14| 12 ] 1m | 457 |10seu3t] 20 | 118 | 590 Tl
4AMmm! 16" 14 1" 4.5 YE W 123 X 114" 63" 910 123
DIN/BS 10) [YIN/B5 L6
Meter Hexagon head bolts Clamping Hexagun head lis Clamping
size Diwme- | Length Nt Diame- | Length torque
PCS | g | qmm | INm) [ res! T | N
1smm | 4 Mi2 35 Sto7 4 MIZ 55 S167
25mm 4 W12 &l 12 to 18 4 MI2 af) | 121 18
40mm 4 MI6 3 1910 23 4 M6 i8] 191023
Shmm 4 i Mlb K] 261033 L M1o 1] 26 Wy 33
| S0mm | 8 MIs | 70 17 0 21 8 | M6 | 70 171021
00mm| 8 | M6 | 75 | 20025 5 | M6 | 75 2010 25
150mm| 8§ | M20 ., 8O Bwed | 8 | M0 | 80 | 481060 |
| 200mn | 8 | M20_ 85 | 6l | 12 | M20 | uy 42 10 53
2530mm 12 M2 : 90 ) to 75 12 b4 g4 72 10 90
300mim 12 M2E il 63 to 62 12 M24 100 THiIo U
3s0mm| 16 | M20 | 95 62078 16 | M24 | 10 Taw93
H¥hmn 16 M2q 105 Wi llb 1n M27 115 105 e 131

13
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Table 4.1 Belt length and Nut tightening torgqueicontinued)

IS 10K JIS 20K
Meter [Iexagon head hodls Clamping Hexagon head bolis Clamping
size Diame-  Length | toTque Diame- | Lenglh torque
PCS | [mm] [N-m] PGS g [mim] [N-m]
15om | 4 M2 50 57 a M2 | 55 | sw7
25mm 4 Mle 55 13t 16 4 MLé 8 13wls
_dhmm § A4 Mle 60 191023 | 4 | M6 | 65 1910 23
Somm | 4 M6 ;60 26 1o 33 8 | M16 55 1310 16
&mm | 8 Mie | 65 | 1721 |8 | M 75 21 15 26
Wwomm| & | mi6 ! 70 | 20w2s | 8 | M0 | 80 | 251032
130mm & M2 g0 48 1o 61 12 M22 W) 3510 44
2Mmm 12 M20 80 42 1o 53 12 M22 45 o 38
25()mm 12 M22 85 GOt 82 12| M24 110 72 ¥
| J0mun 16 M22 35 5410 67 16 w24 1) o 74|
350mm Lo M2z H 08 to B3 16 M3d 125 9310 116
A0 1t M24 95 Yita llh 16 Man 140 11610 145
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4.3 Piping Connections
(1) Required Pipe Length
[f various joints are used upstream of the detector outlet, the straight pipe length as

shown in Table 4.2 is reguired.

Table 4.2 Required straight pipe length on the upstream side

L=5D L=10D

{1} 90" bent Deteclor | (8) Other valves (not fully opened)

/ R
=i | Aot

Detector

& Detector

T e 4 el

(2) Tee

L

{3) Diffuser

Detectar
1.

(4) Fully opened sluice valve
Detecior

A=

b

R b —

L: Required straighl pipc length—straight pipe lenglh pius half length of the deteclor.

D: Nominal hore size (dlameter)

NOTES

1. The length of a reducer, if connected, can be counted as a part of the straight pipe

length.
2. Nostraight pipe length s needed on the dowastream side. 1f a buttertly valve is

installed downsteeam of the detector, do not let the valve plate protrode into the

pipe of the derectar
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{2) Pipe Qrientatinn
The delector may be installed in horizontal, veriical or sloping pipe runs as shown in
Figure 4,3, Ilowever, excepl for horizontal installation, (uid should flow from lower 1o

upper directions. See Figure 4.3.

Ik

I Flow dircetion

(b)

{a} Horizonia] pipe installation
(k) Vertical pipe instaliation

Detector / fc) Sloping pipe installution
// (ch

CGround surface

Fignre 4.3 Detector Piping Orientation

The clectredes should be positioned horizontally against the ground surface in any piping

installation, See Figure 4.4,

h’q Electrodes

Cross-section A - A

Ground surface

Figurc 4.4 Installation positien of the detector
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(3) Flow Direction
Install the detector in accardance with the flow dircction arrow on the detector. Seg Figure 4.3.
If the acioal flow runs opposite to the specified flow direction, the following display and
oulpul appears. . (For bidirectional multi-range measurcment, see 10,3, “Mulli-range
Functions.™).

» LCD display {optional): [nstantancous flow rate—indicates negative values,
Totalized flow—no counts added.

* Output:Carrent output— 4.0 mA output; Pulse ouiput—MNo pulses

For bidirectional range measurement, the [ow in opposite direction results i a positve

output vaioe. See 10.3, “Muoelti-range Funclions.”

Flow direction arcow

Figure 4.5 Flow direction arrow on the detector

(4) Preventing an Empty Pipe Condition
Daxsign an upright pipe run (Figure 4.6} or sufficient head pressure (Fig, 4.7) ai the
downsiream detector outlet if there is a possibility of the delector pipe becoming emptied.

Upright pipe run

Deteclor

O\

—

Figure 4.6 Detector with an upright pipe ran 2t downstream outlet

[Zetector _— ——rmaa

/ it
— S

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

Fix the relevam pipes instatled on both sides of the detector by attach fitlings, ete. to support
the pipe. By sopporting the pipes, oot onty the pipe vibration is reduced but also the damage
to the pipes by the electromagnetic flowmeters weight and the fluid mass. And it protect
from flnd leakage at flange face (see Figures 4.8 and 4.4},

Pipe suppaort fittings ’ipe support fittings

I\

|

WA i

|

¥

T L W0 1 T

Figure 4.8 Example of Pipe Fixing Procedure

: !
q ’ 1“&
[
L | ;
: D

R Tl i I i i i

Figure 4.9  Model Diagram of Unsupported Pipes
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TRl MNITT

(6)Grounding

The grounding terminal of the LF424/LFA04 flowmeter should be grounded with 1000 ohm
or less ground resistance. Use a heavy copper braid or wire {cross-sectional area 3.5 mm’
minimun) to groond the terminal and make it as short as possible. The werminal is M4 size
and an M4-size crimped ring lug should be used o connect the wire to the terminal. Avoid a
common gronnd where earth cerrent may flow. An independent ground is preferable. See
Figure 4. 100 lor a conductive pipeline grounding and non-condective pipeline grounding
procedures,

To prevent a two-poinl grounding, ground the shielded cable on the receiving instrument

side.

B If connection pipe is conductive; W If connection pipe is non-conductive:
Connecl hebween the grounding terminal Use a heavy copper braid or wire
and bath ends of the mating flanges with {cross-sectien 5.5 mm? minimum) to
a heavy copper braid or wire ground he termtinal with 100 ahm or
{cross-section 5.5 mm” minimuwm). less ground resistance,

(irounding terminal

Figure 4.10 Grounding Procedure
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5. Wiring

/AN WARNING

® DO NOT DISCONNECT WHILE CIRCLIT IS LIVE UNLESS
LOCATION 18 KNOWN TO BE NONHAZARDOLUS.

Live parl of electric circuit or a high temperature departinent can
cause explosion.

DON'T
B Do not live circoits While assembly of all components is not over.

Frotective performance degradation for hazardous location can

%,

cause explosion.
DON'T

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

0 Unsuitable conduit cornections for hazardous location can cause
explosion.

ea

/A GAUTION

B Do not work on piping and wiring B Ground the LF434/LF404 properly.
with wet hands.

Wer hands csn cause syslem Operating this product withowl
Failure, a prounding can cause system

malfunction.

DON'T DO
H Do not modify or disassemble the B Prepare yourself for the cable glands
LF434/L K404 unnecessarily. which could be vsed in Division 2

hazardous locations.

Modifying or disassembling The apparatus should not be
this praduct can cause elec- provided with the cable glands.
tric shock, malfunction of or

DON'T  damage 1o this prodact. Do

B Lls¢ the proper cables for wiring of
power and 1/Q The lzbel shown lelt is placed
Lising a cable other than the A near the terminal board for

one specified may cause sys- power input.
tem failure or damage and i Be alert 1o eleciric shock.

may break waterprool. |




Flowmeter accuracy may be affected by the way wiring is executed. Proceed with wiring
tuking the following precautions:

(1} Select the cable runs away from cleetrical equipment (motors, transformers, or
radio transminers) which causes eleciromagnelic or electrosiatic inierlerence.

(2) Deterioration of tlowmeler circuit insulation occurs if the converter interior or
cable cnds get wet or humidilied. This in turn causcs malfunction of flowmetcr
or noise problems. Avoid a rainy day if the flowmaeter is to be installed ouldoors,
Cven indoors, prevent waler from splashing over the flowmeter. Try to finish the
wiring as guickly as possible

(3) The converter has a surge-abserbing barvicr installed inside. Therefore, do not
conduct a withstand voltage test for the converter. To check the insulation of the
converter, usc a voltage of 230V de or less.
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5.1 Cables

Use the Kind of cables shown in Table 5.1 o wire the converler.
Takde 5.1 Cables

Name Cable type Nominal Overall diameter
cross=sectional
area

Power cable Three-wire sheathed 2 mmd 11to 13 mm

cahle (Note)

1/0 cable The nember of wires for the oulput cable depends on the
system specifications, Use a shielded cable with nominal
cross-sectional area of 1.25 mun? and overall diameter of
171 to 13 mm.

Note: Use a four-wire cable if the arresters are 1o be used. See Figure 5.1 below,

5.1 External Device Connections and Grounding

The terminal hoard connections of the LF434/LF404 flowmeter are shown in Figuere 5.1
Proceed with wiring as described in Section 5.4, “Wiring Procedure.”

If power supply is specified as D, use E7 as positive {+) and 1.2 as negative (=) terminals.

Insmurment Panel:
ordercd scparately

= Current output (420 mA de)
Flowmeter 41_ Digital Output 1

E;}l{::f%dﬂnl[aoﬂl e =T<] —— ') IZigitd Outpan 2

t_..[. £_ {_' _h— 2 DPigied Input (26 e 30V do)

] *1  Grounded with 10082 or less

T TEEm- :Ti‘:}?ﬂi]—:!t: -------- Tﬁ\ -‘__.-_.{' ___________ ! gi'DLlﬂd !"C-SiST’lI"IC‘.
- ] A
WV wirg Lo — T N S — S— 2T ) Power Supply
3 P ' *
5.5mm VO cable o e
OF [ore Fower cable Fo Swilch

*1 To use the arresters, groond the GNII terminal vsing the wirc shown in broken line.

*2 Locate an external double-pole power swilch on the power line near the flowmeler and within casy
operation. Mark one the switch as the disconnecting device for the Mowmelter.

Use an appropriate switch of the rating shown below:
Recommended switch rating; Rating 250V ac, 6A or morc
Inrush current 15 A or mare

Figare 5.1 Terminal Block Connections




IMPORTANT

(1) The grounding terminal of the LF434/LT404 flowmeter should be grounded with
100 ohm or less ground resistance. Use a heavy copper braid or wire
(cross-sectional arca 3.5 nm” minimum} to ground the terminal and make it as
short as possible, The terminal is M4 size and an Md-size crimped ring lug should
be used (o connect the wire o the lerminal. Avold a common ground where ¢arth
current may flow. An independent ground is preferable. See Figure 5.2, fora

conductive pipeline grounding and non-conductive pipeling grounding procedures.

{2y To prevent a two-point grounding, ground the shizlded cable on the receiving

imsirument side.

B If connection pipe is conductive: N 1If connection pipe is non-conductive:
Conneet between the grounding terminal Use a heavy copper braid or wire
and both ends of the mating flanges with {cross-section 5.5 mm* minimum} to
a heavy copper braid or wire ground he terminal with 100 ohm or
{cross-section 5.5 mm® minimum). less ground resisiance.

Grounding terminal

Mg

Grounding wire

- !

Figure 5.2 Grounding Procedare




TOSHIBA 6F8A0T770

5.3 Digital I;O Connections
Digital O terminals consist of contact output terminals (standard DO1 and optional
DO2), voltage signal input terminal {121, optionat), and signal commen terminal (COM).
Each terminai {DO1, DO2 and D) is isolated from internal circuits, Terminal (COM) is
the signal common for the other three terminals (DO L, DOZ and DI}
Functions can he assigned for each terminal with the LCD control keys (option). See
Chapter 10, “Digital /0 Funetions.”
To connect an electromagnetic reluy or counier 1o the contact outpul terminal {1201 or DOZ),
put # surge-nbsorbing dinde into the input circuit of the relay or counter. Sce Figure 5.3 for

an cxample of electromagnelic counter connecuon,

Solidstate relay
Transistor open colleclor

(Note 2) \
L | _/

Photu-coupler ¥ \ E
:

E (Note 2) \

‘* Rcsislor
{Note 2)
‘..-F"
flowmeter
e ammrero oo oeeo o COM DI Do2 D01 |---m e
Power supply Surge-absorbing diode
MV de N ’
T L / B (Note 1)
¥
L+
|
Electromagnelic
counter

Wate 1; Use a surge-absorbing diode of the rating: eurrent rating 1A and voltage rating
2000 ¥ minimom.

Note 2: The Solidstate relay, photo-coupler and resistor arg not provided for the standard
maodel (the one with no digital O specifications). Leave the terminals for DO2 and

DI open.

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

5.4.1 Cable Termination

/A CAUTION
B Do not conduct wiring work when B Do nol work on piping and wiring
power is applied. with wet hands.
Wiring while power is ap- Wet hands may resalt in
® plicd can cause electric ® electric shack.
shock.
DON'T DON'T
IMPORTANT

The apparatus shouvld not be provided with the cable glands.
Pleasc prepare vourself for the cable glands which could be used in Dhivision2 hazardous

locations.

Use cables as specified in Table 5.1. First, Remove the cable sheath about ) mm from the
cnd to cxpose the coated wires and Lhen strip the wires about 10 mm, Then attach an
Ma-size compression terminal lug to the end of each wire using a compression (wol. The
compreasion terminal should be of the kind with ingulated sleeve to prevent shorts betaean
adjacent tlerminals. The overall length of the wire with the terminal altached should be about

60 mum. See Figure 5.4 below.,

M4-size compression terminal lug

ahout Gfhmm

- .
% *

Figure 5.4 Terminaticn of cables
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5.4.2 Cahle Connections

Connect the terminaled cable wires to the terminal board as described below,

INPORTANT
Conneet the wires securely to the lerminal board. A loose connection may result in

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

{13 Remove the housing cover for the terminal board shown in Figure 3.1, The lerminal board
is located inside the converter as shown in Figure 3.2, Connget the crimped terminal of
each wire to the specified pin of the terminal board . Sce Figure 5.1 for the torminal board
configuration. Tighien each crimped terminal to the werminal board with a screw using a
Phillips screwdriver as shown in Figure 5.6, Loose connection may result in unsausfactory
[lowmeter performance. Make sure the wire is securely connected.

Phillips screwdriver

Terminal block

Figure 5.5 Terminal board conmections

NOTE
The appropriate worque for tightening the terminal board serews 18 1.2 Nm {12 kgl cm).

{2} After the terminal block connection, pull the cable a little so that the cable runs steaight

from the termingl block without unnecessary winding,

{3} Atiach the terminal cover and screw the housing cover for the terminal block. To keep the

housing seal, Ughten securely the cover using a tool fitting with the groove on the cover.




6. Operation

/AN CAUTION

# Do not fouch the LF434/LF404 main body when
high temperature fluid is being measvured.

The fluid raises the main
body lemnperature and can

cause burns when touched.
DON'T

6.1 Preparatory check

Follow the procedure described below to prepare before starting the flow measurement.

System Check

W Check the wiring beiween the converter and related instruments,

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

B Make sure the direction of flow arrow is in accordance with actual flow.,

B Make surc the Mlowmeter is grounded with 100 ohm or less ground resistance.

B Make sure the converter housing covers are securcly tghlened,

Placing System On-Stream

B [ ¢t the fluid go through the detector pipe. When the detector 1s filled with the
fluid, stop the fluid and keep it still in the detector pipe.

Supplying Electric Power

B Make surc the power supply is as specified.

Checking Converter Parameters

B Check the configuration parametcr sewings. Refer to Chapter 7, “LCD Display
and Controls,” Chapter #, “Configuration Parameter Serting,” #nd Chapter 11,
“Communications Functien,”

Zaro Adjustment

B Wait for 30 minutes to warm up the flowmeter. Then making sure the fluid holds
still in the detector pipe, starts the zero adjustment.
Refor 1o 6.2, “Zero Adjostment.”

{n-line measurement 1

Aller checking the items and conducting the zero adjustment as listed above, lel the fluid go
through the detector pipe. Qutput (4-20 mA de} directly praportional to the flow rate can be
obtained.
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6.2 Zero Adjustment

To conduct zero adjustment of the flowmeter, the fluid in the detector pipe must be held still.
There are three different ways to starl the zere adjestment:

(1} Pressing the zero adjustment swilch for the model withoul LCD display

(2} Pressing 3 combination of control keys for the mede]l with LCD display

{see B.2.8, “Zero Adjusiment™)
(3} Sending 2 cominund signal from a HAR') communications device
(such as the AF100 hand-held terminal).

The following is \he procedure for suarting the zero adjustment Cor the model withow ICD
display.
B Press the zero adjustiment switch for more than 3 sceonds.

{Nate that once the zero adjustment is started, there is no way to cancel the rero
adjustment sequence.}

Then the LED indicator Jights and the zero adjusiment sequence will start. The zero
adjustment sequence lasts about 3 ta 6 seconds, (Fero adjusiment duration depends on
the excitation current fregquency. It lekes about 3 seconds for 24 Iz setling and about 6
seconds for 12 Hz and 6 Hz setlings.)

When the zero adjusiment sequence cnds, the LEIY indicator gocs off.
To conduct the 2ero adjustment, it is necessary 10 open the converter housing cover for
internal electronics and press the switch. Observe the following precautions when you

open the housing cover:

{1} Do not open the cover in the open air unprotected against rain or wind.
If you adjust the flowmeter in the rain, this can cause electric shock or damage to the
Nowmeler electronics. I wind blows against the internal circurey of the converter, ourput
may fucizate and fail o indicate correct measuning valees,

(2} Do notconduet the zero adjustment when the ambicnt humidity is high. By opening the
cover in high humidity conditions, the measuring accuracy may be reduced or damage
cavsed (o the flowmeter clectromnics.

housing cover for
inlernal electronics

LED indicater fur
Zero Adjustment

LY.

Switch for Zero A:'Ijﬁsalcnf
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7. LCD Display and Controls {(option)
You can select the operation mode, change the configuration parameters or execute
operation-specific functions using the control keys on the panel. How to operule these

keys 15 described in this chapter.

7.1 Outline
The LF404 Converter has an optional LCD display. The LCD display can be used to set and

indicare various eonfiguration parameters. Figure 7.1 shows the front view of [.CD display.

{1) Do not open the housing cover for LCI display in the open air unprotecied against rain or
wind. If you open the housing cover for LCD display in the rain, it can cause clectric
shock or damage to the flowmeter electronics. If wind blows against the internal circuitry
of the converter, the ouwtput may fluctuate snd fails to indicate correct measuring valucs.

{2) Do not open the hoosing cover for LCD display when the ambiem humidity is high.

By opening (he cover in high humidity conditions, the measuiing accuracy may be re-
duced or damage caused to the flowmeter clectronics.

Housing cover for
LCD display

—
|
.

Figure 7.1 LF404 Converter with LCD display

B LCI display
A 2dine x 16-charactor liguid crystal display. The hacklil display enables an easy-to-read
indication cven under poor lighting conditions. Instantancous flow rates or totalized flow in

the measuremeni mode, or configuration parameters in the setting mode can be displayed.
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B Control Keys

Changing the operaticn mode, checking or changing parameters can be done with these keys.,

To operate these keys, you have 10 open the canverter housing cuver. Observe the following

precautions when you open the housing cover:

Funetions of cach control key when pressed are shown in the Lable below.

Control kevs

Basic functions of control keys

Croes inke the ftems selection sequence,
10. 00 m/s
100.0 %

teasuterng ! mode

A1:EX. CURR

!

sclection sequence

Gowes inle the detailed-ltem specifying scquenee for cach selocted fem in

ST measurement, setting or calibration modes,
AL1:EX. CURR. AT:EX. CLRR.
21004
sclection seyuence measurement mode
Stores the selected data in the scting mode.
B1:UNIT | Bi:UKIT I
: "™
stams of ehanging the data slatus of finish changing
Changes items (alphabet letter and number) in lhe items selection seyuence,
andd changes parameters (numbers andsor uoits) in the detailed-item specifving
sequence in messuraimend, settinge or calibration nwsces
G2 RANGE 1 L2 RANCE 1
A 02. 00 m/s |:> 03. 000 n/s
date:0, 2000m,'s date 0 3000m/'s
Sdurty and stops the lotalizer in the measurement inode. {Moiel
F 1000 m? F o0 mf c
e 0% :> 0.0 %
siop ihe totalizer star! the totalizer
Changes digits {alphabel lelier and nurmber) in the ilems selection sequence,
and starls the detailed-item specifying sequence by indicating the left-most
digit with the cursor.
D1: DANPING |:> DI - DANPING
00.5 3 .5 5
setling mode status of finish changing
Muoves the cursor from lefl 1o right (frum the right eod reverts to the 1efl cnd) in
The above sequence.
> G1: COUNT RATE G1: COUNT RATE

[l

1. 23E-4 1

[nelicaie cursor umder “L°

1. 234
Indjcale cursor under *2'

Rosedy |E‘|II_'. totabizer im the measurement mode. {Niste)
i F 1000 m? C F 0nm C
; 1000 % 1000 %

resel the tplalizer

[l

siart the tatalizer

Note: To operate the toualizer, it is preferable to set the indicating unit {UNTT 1 and/or UNIT 2)

to one of the units appropriate for totalization just to make sure it is operating correctly.

See 102, “Totalizer and Pulse OQutput.”
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7.2 Display Format
In the measurement mode, measured data are displayed in UNIT | (primary indicating unit)

apd UNIT 2 {secondary indicating unit). As to indicating units, see 8.2.4, “Indicating Umit.”

B Display Format
Displayed in UNIT T iadicating vni.
|— “C" iz indicated when total flow is counted.

'F 100 000 ha g b1 g € ¢ “isindicated when
e S R COMMUNICation is in progress.
1000 % R

Dyisplayed in UNIT 2 indicating unit.

B Measured Value Display Format
(1) Flow rate

. \_ﬁ
L‘J—Tht:: upit of time
The wait of flow

7 digits (909999Y maximum incleding deciinal

Upper 4 digits maximum arc effective (For the selected span).

point

Flow direction: Forward ™ (blank space);

i

Reverse
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{2y Totalizer

F $959%5995595 ¢C

a1 indicated when total flow is counted.

Increments per counting rate. Refer to
#.2. 1, “Counting Rate.”
Wraps around after 99999539,

“F” for forward and *R" for reverse dircetion flow

will be displayed

(3 Volumetric flow

l Displays down to the smallest digit of counting rate.

L = s Indicated when vilumetric flow is counted.

The unit of flow

8 digits (20999994} maximum [ncluding decimal

peaint
IM the flow count excecds 99499999, wraps atound.

“E" foor furward and "R for reverse direction
flow will displayed.

(4) % display

l Displayed down to 0.1 %.

Dyisplays up to 1250 %.

Flow direction: Forward  “ * (blank spacc);

u u

Reverse -
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7.3 Basic operations

Flow measurcment in the measurement mode, checking or changing configuration
parameters in the setting mode and a converter vnit check in the calibration mode are
the basic operations of the LF404 converter.

7.3.1 Mode Change

The 1.F404 converter has three operation modes: measurement, setting und calibration.
The system stays in the measurement mode after the power is turned on. To change the
mode 10 the setting or calibration mode, press [SET] and select the desired item using
[ » Jand[4 ] keys. To ecturn to the measurement mode, select “0" {MEASURE
MODE) for the number column of configuration items (such as AQ or Bl See 7.4,

“Configuration [tems Selection Table,”

B Measorement mode

: measures the process flow and displavs and cutpuls the measured process valucs. The
flowmeter can measure the flow velocity, flow rates, or totalized flow. The flowmeler
first poes mto this mode when power is turned on.

B Setting mode
= used te check or change various configuration parameters used in the measurement
mede. These parameter values are displayed while checking or changing these values
but the flowmeter outputs the measored process values as in the measurement mode.
See 7.4, “Configuration [tems Selection Table™ and 8.2, “Checking or Changing
Parameters” for details. Configuration ilems are from Al, A2, A3 to M1,

B Calibration mode
: used Lo check the converler internal circuits. The internally generated simulation signal
is vsed to check the measuring span and excitation current value, The cureent outpul of
the flowmeter changes in accordance with the simulation signal. The status of cach
digital output is held to the value just before the system moved into the calibration
mede. Sec 7.4, “Configuration Ttems Selection Table™ and Chapter 9, “Calibration” for
details. Canfigurmion items are from N1 1o N4,
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Change mode flow

SET & P

I_, I . ‘ l J are shown to conlrol keys. and LF404 display is changed to
—P  indicaled.

Measuremenl mode

10,00 m/s
1000 % ol
SET ]
: ————————————————————— \—‘\ """"""""""""""""""""""""""" "
Setling mode : AL TR - |i '
H H 1 - " 1
(items sclcclmn: TTEL LU .'
sequence) ! - i
| - !
\;\. A !
! . i A 5
I g |
; A AZ:METER 51ZE J —_— |
! B pmmmm !
] Ag:uéﬁ.s. WODE 1| SET
5 4 | L
! Hi:MANUAL ZERO ] ;
: WO MEAS. MWODE |
5 1/
: _____________________________________________________________________ 1 ',
A >
Calibraticn mode . ________}__________ oo oo < - = e
(lems  selection _Ht :
. | NI:FLOW CAL 0% |
sequence) | L i
\TO HIFLOW CAL 0% !
! ;
i A ;
I A
NZ:FLO¥ S1 50% —_———————
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7.3.2 Configuration Parameter Selection in Setting and Calibration Modes

Process as [ollows to select the desired liems, to ¢heck or change the item setting value.

B Tu selects the desired item -

Key operation Display example Description
10. 00 n/s Meusure value displays.{Mcasuremento mode)
100.0 %
5ET . S o - S
Al: EX. CURR. Pressing [SE'L], the system changes 1o the items
sclection sequence. (Note)

And the cursor appears under alphabet (A).

Change the alphabet to “I3” by pressing [« ],

- B1: UNITI
* If cursor 15 the nuimber, the number i3 increased
by pressing [« .
1T Then move Lhe cursor to the numher.h}'- prc*-.slng
. |
> Bl: UNITI [»]
1
i * [ cumor is the number, lhe cursor is

changed to the alphabet by pressing [ » |.
Selects the desired item (indicated by an
A > C2: RANGE 1 alphaber lener and a number) first by selecting
the digit (alphabetl or number) with [ » ] and
then changing the value with [ & ).
The example shows “C2: RARGE 17

Note In case of thal the convrter is type for special specifications and scited password,
changing measurcment mode 10 items selection sequence, password-input made appears.
Sce 7.5 "Password Inpui™or details about Password-input mode
See 7.0.3 "Converter [or Spectal specifications™for to differcntiate the converter Tor
special specifications and normal.
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B To change the setting value:

Key operation Display example Description
ltems selection sequence displays.
A [ {2 RANGE 1 Selects the desired item (indicated by an
- alphabet letter and & number) first by selecting the
digit {alphabel or number) with [ » ] and then
changing the value with [ & . The example shows
“CLRANGE I
i Press [SET] 1o select the desired ilem setting
SET C?° RANGE 1 value, And the cursor disappears and the item
02. 000 m/s serting value displays.
You can check it,
Lo C?: RANGE 1 Pressing [ W ], the cursor appears.
02000 n/s Parameter changing sequence
i - .
C2: RANGE 1 Change the vaiue by pressing {  |.
12,000 m/s
d C2: RANGE 1 Then move the cursor to another digil by pressing
12,000 /3 L »]
Chanpe the value hy pressing | 4 |, Then move
A P G2. RANGE 1 the cursor to another digit by pressing [ » ] and
05 000 m/s change the value.
In this example repeat this process untif the
display shows “05. 000m/s
SET C7: RANGE 1 By pressig [SET], flickers the selected valne to
05. 000 m/s confirm changes made for the selecled itern.
» £2: RANGE 1 By pressing [4 ]|, 10 return to the parameter
02 00D m/s changing sequence.
SET C?: RANWGE 1 By pressing [SET], stores the indicated vatue and
05 000 m/s stop flickering of data.
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B To¢ return the measurement value:

Key aperation Display example Description
C2: RANGE 1 Checking the setting value or after setted the
0. 5000 m/s value.
SET £2: RANGE 1 By pressing [SET], return to the items selection
HCYUENCE.
""""""""""""""" lems selection sequence displays.
» C2: RANGE 1 Then move the cursor to the number by pressing
[»]
* IT cursor i the number, the number is changed
to the alphabet by pressing | » ],
""""""""""""""""""""" Change the alphabet (0 “B” by pressing [ & |.
Y C3: RANGE 2
* If cursor is the number, the number is
increascd by pressing [ & ],
By pressing [ » ] and [ & |, select
A P CO: MEAS. MODE “0:MEAS. MODE"
The example shows “CO:MEAS. MODE™
SeT 10, 00 m/s Pressing [SET], returns 1o measurement mode.
100.0 %
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7.3.3 Converter for Special specificatinns

The converler lor special specifications is added some setling paramcters. To
differentiate the converter for special specifications and normal, remove housing
cover for the terminal board shown in Figure?.2, The converter marked as shown

in Figure 7.2 is for special specifications, and non-marked is normal.

The added setting parameters are following items.
{1} Password input/setting
{2) 4-20mA alarm out setting
{3) DI detective level setting
{4) Presct function

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

Example: F4G0 0112

F4Dd 0112

/]

\

Fipure 7.2 LF4(4 Converter for special specifications
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7.4 Configuration Items Selection Table
In the seiting and calibration modes, configuration items can be selected as shown below, For
¢xample, the cxcitation current can be selected by the item AL To change the parameters {or
the selecied items, see the following chapters, To return to the measurcment mode, select 07
for the number {such as A},

Sceuting mode items (Al, A2, A3 to M1): See Chapter 8, “Cenfiguralion Parameter Seuting.”

Calibration mode item (N1 to N43: See Chapter 9, “Calibration.”

0 1 2 3 4 5 6
1 ;_ Excilation Cur- | Meter Size Excitation Fre- | Password
rent ¥2 =3 | quency 2 «
B | *1 Indicating Indicating
Unit | Unit 2
c|*1 Range Type Ranpc | Range 2 Range 3 Range 4 Range
*2 *2 *2 “2 *2 | Hysteresis =2
D | *1 Damping Low Cutoff d-200 A Alm.
Constant Quipat 2
E| -1 Lery
Adjustment
F| =1 DO Function | DO2 Tuncrian | I3 Function DO Alsrm D02 Alarm DI Petlevel
= L) L) Active Set *2 | Active 5ot *2 e
cl-1 Counling Rave | Pulse Width
* 2 !'2
Preset Count Presel Funct
*
H|*] . o
1| High Alarm Set | High Alarm Low Alarm Sct | Low Alarm
v | Value *2 xp | Value 2
Adarm
K| 1 Rate-of- Control
change Limit Limit Time
L1l *1 Fixed-valyc Fixed-cuerreal Fixed-pulse
i Qulput “2 | Outpw *2 { Dutpul *2
M| *1 Zero Offset
| Adjustment
N | *1 Flaw Rate FFlow Rate Flow Hate Exciling
Cal (% OB S0% *2 yCallonss 2| Curcent Check

*1: Returas 1o the measurcinent mode.

#2:Password-protected parameter
Note: “Ad:Pussword™, “13:4-20Alm.Cut”, "F6:01 Det.Level”, and "H2:Presel Funct™ are added

paramelers in the converter for special specitications.
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7.5 Password Input

Password input is added parameters in the converter for speeial specifications (refer to

7.3.3 “Converter (or $pecial specifications”™). Only in case of the converter for special

specifications, read his suction,

The converter for special specifications have the password That pratects frem calibrating and

changing parl of parameter that influences measurement..

See 7.4 "Configuration Items Selection Table™ for details of password-protected purameler.

* Gee B.2.17 “Password” for password seliing,

*Setling ‘000 to the password ot the normal converter (see 7.3.3 "Converter for Special

specifications™}, password input mode does not appear and all configuration paramicics

and calibrate can be changed.

B Ty input passward:

The following example shows how to input password ,123.

Key operation Display example Description
10, 00 m/s Measure value displavs.{Mcasuremenio mode)
100.0 %
SET PASSWORD | NPUT Pressing [SET), password input mode and the
Q00 CUTSOT APPEALs,
Y
[ PASSWIRD INPUT Change the value by pressing [ & ).
100

PASSWORD INPUT

Move the cursor 1o another digit by pressing

A > 100 [ » ] and change the value by pressing [ & ].
| [ 120 In this example repeat this process until the dis-
123 play shows “123.”
SE PASSKWORD |NPUT Pressing [SET], the cursor disappears and the
123 changed display flickers. Press [SET| again o
input the value.
Whether input password agrees or dosc nal agree
Al: EX. CURR. the items selcction sequence, “A)EX. CURR™ ap-
SET

pears.

But if input password does nal agree, you can not
change setting parameter and calibrate.

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

8.1 Configuration Items

To check or change parameters, [irst sclect the desived configuration item as described in

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

Section | Configuration item Display example Page
$.2.1 | Excitation Current Al. EX. CURR. 0.2100 A 47
822 Meter Size AZ: METER SIZE 50 mm 49
$.2.3 | Excitation Freguency Ad: EX. FREQ 24 Hz 51 ]
8.2.4 | Indicating unit B1- UNIT 1 m/s 33
8.2.5 | Range Type C1: RANGE TYPE 1:SINGLE 57
Span (r:mgc} C?: RANGE 1 01. 000 |T|J’S
Hystcresis C6: RANGE HYST 05. 0 &%
8.2.6 Damping Constanl D1: DAMPING 05.0 s 63
8.2.7 Low Cutoff DZ: LOW CUT 05. 0 &% 67
82.8 Zera Adjostment E1: ZERD ADJUST. 0.1% 63
829 Digital I/0 F1: D01 FUNCT. 1. H ALM 70
8.2.10 | Counting Rate G1: COUNT RATE & 00E-11 73
%211 Preset Count H1: PRESET COUNT QOa09000 e
8.2.12 | Nigh/Low Alarm 11: H ALARM SET ON 78
Alarm Limit YValue 12 H.ALARM VAL +100. 0 %
8.2.14 | Rate-of-change 1.imit K1: LIMIT RATE 05.5 % B4
Control Limit Time KZ: LIMIT TI¥E 01 s
8.2.15 | Fixed-value Quipt L1; FIXED QUT OFF ]7
8216 | Zero Ofiset Adjusiment M1: MANUAL ZERO -Q00.1 % 91
- 8.2.17 | Password # Ad: PASSWORD 123 93
8.2,18 | 4-20maA Alarm Quipue  * D3: 4-20 ALM. DUT 1:4. UmA 97
8219 | D dmcctiv.¢ Lievel ) * FG6: D DET. LEVEL 1: H LEVEL 05
8.2.20 | Preset Function + | HZ: PRESET FUNCT 0:HOLD Ll

*Ad:Password”, "D3:4-20A1 M OUT™, "F6:RI DET.LLEVEL”, and "H2:PRESET

FUNCL™ are added parameters in the converler for special specilications {refer 10

73.3 “Converter Tor Special specilications™). The normal converter docs not have

thesc setling paramctors,

a6
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8.2 Checking or Changing Parameters

5.2.1 Excitalion Current

Procead as {ollows 1o cheek or change the excitstion current sefting value.

B Ta check the exciting current setting value:

Key operation | Display example Description

Press [SET] first to start the jtems seleclion sequence

SET and select Af: EX. CURR. [roin armung the

Al: EX. I;:u:'lnl':lﬂﬁ configuration items using [ » | and [ & ] keys.
' Then press [SET] again to display the sxciting
current selting value,
SET Al: EX. CURR. Pressing [SET], the systern returns to the items

selection sequence.
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B To change the excitation current sefting value:

IMPORTANT
The exciling current valoe is faclory set when shipped. Do not change the value unless the value
differs from 1hat wrtlen on the nameplate of the flowmeter.

The following example shows how 1o change the excilation current setiing value
from 0.1900A to 0.2130A,

Key operation | Display example Description

Press [SET] first (o start the items seiection

SET sequence and select Al EX CURR [rom among,
Al: EX. CURR. N .o . -
0. 19004 the configuration ems using [ » Jand [ & ] keys,
‘Then press [SET] again to display the excitation
_ current setting value {1900 A in this example).
S Pressing [ » ], the cursor appears. Then press [ » ]
Al: EX. CURR. #% many 1imes a5 necessary to move Me cursor Lo the

0. 13004 | digit to be changed.

&1: EY. CURR Change the value by pressing [ & |. Then meve the

- > 0. 2900A cursor to another digit by pressing | ® ] and change
0. 21004 the value. In this example repeart this process until the
¢ 21504 display shows “0.2130A." (Note}

Pressing [SET), the cursor disappears and the
SET Al: EX. CURR. changed display flickers. Press [SET] again to save
0. 2150A the value.

SET Al: EX. CURR Pressing [SET], the system returns to the  items

seleclion sequence.

Note: The valid range is from 0.0500A 10 0.2300A, Tf vou try to sel the value above
{.2400A4, the error message * H. OVER SPEC appears. Set the value within the valid
range.
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8.2.2 Meter Size
Procced as follows to check or change the meter size of the detector.

B To check the meter size;

Key operation

Display example

Description

Prcss | SET] first to start the items selection sequence

SET
A7 METER SIZE amd select A2: METERSIZE from among the
! 50 mn configuration items using [ ® | and [ & | keys Then
press [SET) again to display the current meter size.
SET

A2 METER SIZE

Pressing | SET], the system returns to the ilems
selcction sequeace.

43 -



B To change the meter size:

IMPORTANT
Meter size is factory set when shipped. Do not change the meter size unless it differs
fromm the specified value,

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

Key operation | Display example Description

Press [SET] first 1o stact the lems selection
sequence and select A2: METERSIZE trom among

SET :
AZ: HETEHEEI:: the configuration items vsing [ » ] and [ & ] kevs.
Press [SET] again to display the current meter sizg
(30 min in this example).
>
A2: METER SIZE Pressing | P |, the cursor appears,
50 nm
Y A?: METER 51ZE Sclect “100 mm™ by pressing [ & ] as many times
100 mm as necessary. (Note)

ST

A2: METER SIZE Pressing [SET], the cursor disappears and 1he changed
100 mn display flickers. Press [SET) again to save the value,

SET

A2: MWETER SIZE Pressing [SET], the syslem relurns to the items
seloction sequence.

Note: The meter siz¢ 15 changed as shown below by pressing [ & ].

’—> 2.5 mm 15 mm —* LK) mm G mm=—*0.1lin  05in—*4in- -24in —'

If the metcr $1#¢ has been changed, oher setting values (such as span and counting rale)
will be affected depending on the measuring unit used. Therefore, check those setting

values if you have changed the meter size.
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8.2.3 Excitation Freguency

Proceed us follows o check or change the excitation frequency.

B Ty check the excitation frequency:

Key operation | Display example Description )
SET Fress [SET] first (o start the items selection
43: EX FREQ Sequence and ._5:11:!:1 Al ]LX. FRE(). from among
24 Hz the configuration items using [ » |and [ & ]
keys, Then press [SET] again o display the
current excitalon frequency.
SET
AJ: EX. FREQ. Pressing [SET|, the system returns Lo the items

scleclion sequence.

)
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B To change the excitation frequency:

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

is the default setting when shipped from the factory.

Excitation freguency 6 Hz 12 Hz 24 He

Zero point stability Good

Response Lime Cood

|

Fluid noise resistant Good

The following example shows how o change the excitation frequency from 24 11z 10 12 e,

Key operation | Display example Description
Press [SET] first 1o start the ilems selection sequence
SET . and scleet A% EX, FREQ. from armong the
= 43: EX. FRER. : .. .
24 Hz configuration items using [ P ] and [ & | keys, Press
[SLET] again to display the current cxcitation frequency
{24 Hz in this cxample}.
»
43: EX. FREQ. Pressing [ » ], the cursor appears.
24 Hz
Select 12 He” by pressing [ & | twice, The
A A3: EX. FREQ excitation [requency changes as follows:
12 Hz I—'ﬁHz*lZHz—hMHZT
SET A3. EX. FREQ. Pressing [SL7T7], the cursor disappears and the changed
12 Hz | display flickers. Press [SET] again to save the valuc.
SET AY: EX. FREQ. Pressing |SET], the systcm returns 10 the ftoims
selection sequence,
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8.2.4 Indicating Unit
You can select one of the 29 engincering units listed below as win indicating unit,

* Flow velocity: m/s, (fl's)

* Flow rate: m¥s, mYmin, m¥h, m¥d
I/%, I/min, I'h, 17d
mlss, mil/min, mb/h, mlid
(bhlfs), (hblimin), (bbl/h), (bbld)

(mal/s), {galfmin}, (gal/h}, {gaid)

* Volumetric flow: m?, 1, ml, (gal)
{totalized Row)
* Other units: %, COUNT (totalized flow withouot a onit), RANGE {1 to 4)

{+ Code of volumetric

flow direction: Rifixed reverse flow),

Fifixed forward flow),
B{automalic selection bi-directional fow) )

Notes
1. Units in parentheses, such as “bbl™, “gal” and “ft” are shown only when the meter size is

selected ininches. They are not shown when the meter size is selected in mm,
& It COUNT or RANGE s selected, the display is shown as follows:
COUNT: displays totalized flow counts (8 digits) withoul a unil.

RANGE: displays the range number {1 to 4},
d. Only in case of the converter for special specifications {refer 1o 7.3.3 “Converler for

Special specificalions™),
*Time units /d, and flow rate units bblss, bblirn, bhlfh, bhlid, bbl can he selected.
*Code of volumetric flow direction F{fixed forward flow), R{fixed reverse flow),

Biautomatic selection hi-directional Now) can be selected.

‘T'wo indicating units {primary unit; UNIT 1, secondary unit: UNIT 2) can be selected.

Proceed as follows 1o check or change these two indicating units.
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B Tu check the indicating units:

Key operation | Display example Description O
SET Press [SET] first to start the items selection
- . sequence and seleet Bl UNTT 1 from among the
B1: UNIT 1 . R )
¥ confipuration items using [ » jand [ & | keys.
Then press [SETT again to display the current
_ | primary indicating unil, ]
SET
B1: UNIT 1 Frc.x;mlng[S[—,l], the system returns to the ilems
= selection sequence.

Primary indicating unit and sccondury indicating unit can be sclected by the following
configyuration items:
B1. UNIT 1 primary indicating unit

B2: UNIT 2 secondary indicating unit
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8 To change the indicating unit {I}:

The tollowing example shows bow 10 change the primary indicating unit from % o ml/s.

Key vperation

Display example

Description

Press [SET] first to start \he items selection sequence

SET Bl- UNIT 1 ta select Bl: UNIT [ from among the configuration
- . itgms using [ » ] and [ & ] keys Then press [SET]
again o display the current pricary indicating unit (%
in this example),
> Bl: UNIT 1 .
" Pressing [ ® |, the cursor appears.
— Bl: UNIT 1 Select *ml” as the first unit of primary indicating unit
‘ ml B by pressing [ 4 ] as many times as necessary. (Notel)
[ 3 B1: UNIT 1 Pressing { P ], the cursor moves to the second unil
ml _ B ftime unit} of primary indicating unit.
" Select “s” as the sccond unit (Hme unit) of primary
Bt:. UNIT 1 indicaling unil by pressing | & | as many times as
mi/s ncecssary, (Note 2)
SET Bl: UNIT 1 Pressing [SET], the cursor disappears and the changed
nl/s display flickers. Press [SET] again to save the unit.
SET B1: UNIT 1 Pressing [SETY), the system retarns to the itcm

selection sequence.

Notes: | The first unit {volumetric vnils cte.) changes as shown below:

2

£
r

m!—=

| —— ml———* {hibl)

I——'- RANGE+—— COUNT*+— (ft/s)*—— mfs*+— (gal

Units in parentheses, such as “bbl”, “gal™ and “[t” are shown only when the
meler size is selected in inches. They are not shown when the meter size is

sclected in mm.

The second urit {time unit) changes as shown belaw:

|—’ s —» ;min —*/h i

— __]
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B Ta change the indicating unit (2);

Omnly in case of the converter for special specifications (refer 10 7.3.3 “Converter for
Special specificutions™), Code of volumetric flow direction F(fixed forward flow),
Rifixed reverse Now), B{aulomatic selection hi-dircctional flow) can be sclected.

In case of normal converter, the code of volumetric {low direction decs nol appear,

The following example shows how 1o change (he primary indicating unit (rom m° F to m’ R.

| Key operation | Display example Description o i
Press [SET] first to start the items selection sequence
SET B1: UNIT 1 Eﬂ SCI.ECF.EI: UNIT 1 from amung the wnflgurzllzﬁfl
nF iterns using [ » ] and [ & ] keys Then press [SET)
again to display the carrenl primary indicaling unit (m’
L F in this example).
b
Bf: UNIT 1 Pressing [ » ], the cursor appears.
mF
>
B1: UNIT 1 Pressing [ ® ], the cursor moves to the sccond unit
m' _F (time unit) of primary indicating unit.
> Fressing [ » ], the cursor moves to the third unit
B1: UNIT 1 {code of volumetric flow direction) of primary
3
a F indicating unit.
Select ¥R as the third unil (code of volometric flow
A Bl: UNIT 1 direction} of primary indicating unit by pressing [ & |
moR as many tmes as nccessary. (Note 1)
SET Bl: UNIT 1 Pressing [SETY], the cursor disappears and the changed
P R display Dickers. Fress |S1ET) again to save the .,
BET B1: UNIT 1 Pressing [SET - 10 the i
o et: ressing |SET], the svslem relurns o the item
' selection sequence.

Notes.  The third unit (code of volurmetric flow direction) changes as shown below:
l—' B— F —*K —]
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8.2.5 Span {range)

You can set 1he following constants in this setting item:

{1). Range type
{2). Span
{3). Unit of span {can be changed only in range 1)
{4}, Hysteresis

(1] Runge type

You can sclect & single range or multiple ranges. Sclect one from five types shown below:

Range type

Description

1.

SINCLE

Single range

4F-0R

Unidirectional Now, automatic sclection of multiple ranges

2F-2R

Biditectional flows, automatic selection of multiple ranges

EXT. 2F-QR

Unidirectional flow, multiple ranges selected by external signal

EXT. ZF-2R

Bidirectional flows, multiple ranges selected by external signal
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{2} Span {range}

B Span can be sot and displaved as [oflows for flow velocity and Oow rales:
* Flow velocity: O1.000 m/s (three digits afier the decimal point)
= Flow rales: 2. 83E+3 m*1 (three digits and exponential)

B Valid range of span is 0.1 mds to 10 mds in terms of tlow velacity,
il you try o set the span cutside of dhis range, one of the following messages appears:
# H OVER SPEC. (if the set valug exceeds 10 m/s)
% L. OVER 3PEC. (if the set value is lesy than 0.1 m/s)
Tty again to set the span within the speaified range.

B When multiple ranges arce used, the fellowing must be ohserved:
» Range 1 > Ranpe 2 > Range 3 » Range 4 (unidirectional flow, multiple ranges)
» Range | > Range 2, Range 3 > Range 4 (bidirectional flows, mulliple ranges)
IT you try to sel the canges not conforming 1o the above, the following message
AppeArs:
& MULTI RNG ERR
Try again to set the ranges as specified abave,

B Totalization counting rale
If you have changed the span while the counting rate Is set for totaiization, the
counting rate for 100% outpul may have execeded the maximum eounling capaeity.
In this kind of cvent, the following message appears and the system goes 1o the
counling rale selfing sequcice,
t H QVER C RATEor L. OYER C RATE
Set the counting rate (See 82,10 Counting Rate”)lor the newly sel span.




{3) Unit of span

One of the following engincering units as a unit for the span can he selected. The anit is sol
for the range 1 and the same unit applics automatically 1o other ranges—range 2, range 3
and range 4.
* Flow velocity:  m/fs, (It/s)
+ Flow rate: M3, mimin, m3h, mi/d
I/s, Limin, 1/, 14d
ml’s, ml/min, ml/h, mlil
{hbl/s}, (bbl/min), (bhl/k}, (bblid)
{galfs), (gal'min), (gal/h), (gal/d)

Linits in parertheses, such s “bbl”, “gal” and A" arc shown only when the meter size is
selected in inches. They are not shown when the mgter size is selected in mm,

if vou change the unit, the new span based on the newly set unit will be automatically
displaved.

Only in case of the converter for special specifications (refer to 7.3.3 “Converter for Special
specifications™), Time units /d, and flow rate units bbl/s, bhlfmin, bhish, bblfd, bbl can be
seleeted.
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{d) Hysteresis

The hysteresis is the dead band vsed when multiple ranges are switched. The hysteresis can

he sel [rom 0 to 253% in increments of 0.1%. The hysteresis setting is needed only when

aulomatic sefection of multiple ranges is used.

[The setting sequence]

The [ollowing is the setling sequence of span (range).

Span {range) item selection

!

Runge type sefling

|

Rangg 1 span and unit setting

Range 2 span setting

}

Runge 3 span selting

L J

Range 4 span setting

Hysteresis setling

If multiple range iy selected, compulsory range 1 to range 4 and hysteresis settings are

displaycd.
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Proceed as follows to check or change each constanl,

B To check each constant:

Key operation

Display example

Description

Press [SET] first to start the itcms sclection

SET ) sequence and seleet 20 RANGE 1 from ameng the
€2: RANGE 1 configuration itemns using [ w Jand [ & ]| keys
02. 000 /s & emsusingl ¥s.
Then press [SET] again o display the current
span for Range 1.
SET £2: RANGE 1

sclection scquence,

Pressing [SET], the system returns to the items

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

Range 1ype

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

Hysieresis

G1:
G2:
Gd;
Cd4;
Lo
Ca:

RANGE
RANGE
RANCGE
RANGE
RANGE
RANGE

TYPE
1
2
3
4
HYST

— bl
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B To change the range type;
Range type should be changed before changing the span.

The following example shows how to change the range lype from 1 to 3.

| Key operation | Display example _[_Descriptiun .
Press [SET] first to start the items selection scquence
SIE1 C1: RANGE TYPE and select C1; RANGETYPE from among the
1:51NGLE configuration itcms using [ W ] and [ & ] keys. Then
press [SET] again to display the current range type.
> G1: RANGE TYPE Pressing | ® ], the cursor appoars.
1:SINGLE
— C1: RANGE TYPE Select Range \ype 3 {3: 2F-2R) by pressing [ a ] twice,
3:2F-2R
Pressing [SET], the cursor disappears and the
SET CT: RANGE TYPE changed display flickers. Press [SET] again to stare
3:2F-2R the changed tvpe.
SET C1: RANGE TYPE Pressing [SLETY, the sysiem returns to the items
selection sequence.
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B To change the span (range):

The following example shows how to change the span of Range | from 2.0 m/s to 100 Fmin.

Key operation | Display example Description - - B T
Fress [SET] first 1o start the items sclection scquence
SET 7. RANCE 1 and select C2: RANGE 1 from among the
configuration items using [ » Jand [ & | kews. Then
02. 000 n/s & msusing | b Jand {4 | Leys. The
press [SET] again to display the current span of Range
1 {2.0 my/s in this example).
Pressing [ » [, the cursor appears, Then press [ » ]
> £2: RANGE 1 imes as necess -
: as MAny Umes as necessary to move the cursor Lo the
02. 040 n/s position for the measurittg unil.
Select “1” as the first unit of the measuring unit by
A C2: RANGE 1 p1.‘cs§ing | &] &‘Ii-': many Limcs as necessary. (Notel)
1. 93E40 1/s Similarly, Ipre?smg |1 * jlu rnm'el the cursor to the
2. 3BE+2 I /min second unit {ume unit), sclect “min” {(Note 2)
{The displayed span autematically changes in
accordance with the newiy selected unit.}
>
C2: RANGE 1 Press { ® | as many times as necessary 1o move the
2. 3BE+2 1/min curser to the digit of span to be changed.
C2. RANGE 1 Change the valug by pressing [ a ). Then move the
— 1. 36E+2 | /min cursor to another digit by pressing [ ® | and change the
vilue. In this example repeat this process untl the
1. 00E+2 |/min display shows “1{0E+2"(=100) I/m.
Pressing |SET], the cursor disappears and the changed
SET . ; . .
C2: RANGE 1 display flickers. Press [SET] again to store the changed
1. 00E+2 {/min span and unit.
SFT £3- RANGE 1 P:ressmg [SET], the system returns to the items selec-
= tion sequence.

Nutes 1. The tirst unit of the measuring unit changes as shown below:
I:’ wt——=* | — ml——= (hhl
mea—— (It} +———{gal)
Units in parentheses (bbl, ft and gal) are shown only when the meter size is selected in
inches.

2.The second unit of the measuring unit changes as shown below:
[' -+ 5 — /min — /h—r ;"d—r

However, the [ollowing first and second unit combinations cannot be selected: m/min,
m'h, méd, ftfmin, Mth, fiid.
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® To change the hysteresis:

The hysteresis is set at 3% {defanlt) when shipped trom the factory.

The followiig cxample shows how Lo change the hysteresis from 3% to 5%,

Key operation | Display example Description
Press [SET] first to siart the items selection sequence
SET C6: RANGE HYST and sin:lect"{f:ﬂ:_RANGE_HYSI‘t‘mm among the .
03.0 % configuration items vsing [ » Jand | & ] kevs. Then
' press [SET] again to display the current hiysteresis
(3.0% in this example).
> ,
C6: RANGE HYST Pressing [ & ]. the cursor appears.
0.0 X%
b
Cé. RANGE HY3T Press [ & | to move the cursor Lo the desired digil to
0.0 % change.
Change the value 103" by pressing [ & ] twice,
F s
C8. RANGE HYST (if nccessary, mave the cursor 1o ancther digit and
05.0 % change the value).{Note)
Pressiag [SET]. the cursor disappears and the
SET C&: RANGE HY3T changed display flickers. Press [SET] again to store
05.0 % the changed hysteresis.
SET C6: RANGE HYST Pressing [SET], the systen returns to the item selec-
j (10N SCquEnce.

Note: It you try 10 set the hysieresis above 25.0 %, an error message *¥ H. OVER SPEC.”
appears. Try again (o sel the value within the specificd range.
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$.2.6 Damping Constant
The damping constant is used to woderate output fluctuations. {The larger the damping
constant, the more the owtput 15 averaged. But the response to an input change will be
slower.} The damping constant can be sct as lollows:
0.4 sec, 0.5 sec and 1 to 60 sec {in increments of 1 second}

Nate: {1.0 scc setting will work ag equal 10 0.1 see damping constani.
Serting value exceeding 60 sec will be automatically set 1o 60 sce.

Proceed as follows to check or change the damping conslant.

B To check the damping constant:

Key operation | Display example Description
SET Press [SET] first to start the ilems selection se-
] quence and select DI DAMPING from among the
D1 : DAMPING . . .
020 s configuration items using [ » ] and [ & ] keys.
Then press [SET] again o display the current
damping constant.
SET Pressing [SET), the system returns to the itoms
D1 DANPING selection sequence,
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B Tochange the damyping constant:

The following example shows how to change the damping constanl from 0.5 sec 10 10 sec.

Key operation [ l_)is_[{li_lj’ example

Description

Press [SET] first to starl the itens selection sc-
guence and select D1: DAMPING from among the

SU1 ot: Dﬁ: ; I: ¢ s conliguration items vsing [ » ] and [ & | keys.
Then press [S)ET) again to display the current
damping constant {0.5 s).
Pressing [ P ], the cursor appears.
[ 2 D1: DAMPING (Il necessary, press [ » ] 1o move the cursor to the
00.5 s digil to be changed.)
B1: DAMPING Change the value 10 %17 by pressing [ & |. Then move
- 105 s the cursor to another digit by pressing | » | and
Tﬂ. 0 s change the value. In this cxample repeat this process
- until the display shows “1{.0 5. {Note)
SET Pressing [SET], the cursor disappears and the
B1: DAMFPING changed display flickers. Press [SET] again to store
1.0 s this duala.
3RT D1: DANPING Pressing [SET], the system returns to the items se-

lection sequence.

66 —
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8.2.7 Low Cutoff
The low cutoff is (he value set just above 0% flow rate. Flow zates below this level are
trealed as 0% and subscquent outputs as 0% current output, The low cutoff can be ser from
) o 10% of the span and in increments of D.1%.

Procecd as follows to check or change the low cutoff valoe.

B T check the low cutaff valoe:

Key operation TDispan example Descriplion
SET Press [SET] first to start the items selection sequence
i D2. LOW CUT 10 select D2: LOW CUT from among the configuration
01.0 % items using [ » ] and [ & ] keys. Press [SET] aguin 1o
digplay the corrent low cutolf value.
SET DZ: LOW CUT Pressing [SET], the system returns to the items
selection sequence.
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B To change the low cutoff value:

The following example shows how 1o change the low cutall value from 1.0 % to 3.0 %.

Key operation | Display example Description

Press [SET] first to start the items selection sequence
and scleet D2: LOW CUT from among the

SET b2: LON %L:T 0y configuration items using [ » Jond [ & | keys. Pross
) [SET| again to display the curreat fow cutofl value
{1.0% in this example).
(3 b2: LOW CUT Pressing { W ], the cursor appears. Then press [ » |10

01.0 X move 1he cursor 10 the digit (o be changed.

Change Lhe valve 1o “37 by pressing [ & ] twice. (Note}

- D?2: LOW CUT (If necessary, move the cursor to another digit by
03.0 % pressing [ B ] and change the value.)

SET

DZ: LOW CUT Pressing [SET), the cursor disappears and the chanped
0.0 % display Mickers. Press [SET] again to slore the value.

SET

D2: LOW CUT Pressing [SET], the system returns to the ilems
selection sequence.

Note: [f you 1y to set the low cutoff value above 10 % of the span, an error messape
¥ H OVER SPEC appears. Set the value within the specified range,




TOSHIBA

6FBAOT 0

8.2.8 Zero Adjustment

To conduct \he zero adjustment of the flowmeter, the fluid in the detector pipe mast be

held still.

Adjustment.™)

{If the fluid cannot be stilled by any means, se¢ 8.2.16, *Zero Oifset

To starl the zero adjustment, Lollow the procedure described below.

The zero adjustment for models without 1.CD display can be conducted with the switch in

lhe converter. See 6.2, “Zero Adjustment” for details,

Key operation | Display example Description 3
Press [SET] first to start the items sclection
SET ; and select Fl: : .
E1: zERQ pJusT | Seauenceandsclect EL ZEROADJUST from amiong
a0 % the configuration items using [ » ] and [ & | keys.
' Then press [SET] again Lo display the current flow
rale {1.055 in this example).
> Pressing | » ], “ADJUST REAIYY™ appears as shown
ADJUST READY left and the system is ready for zero adjustmenl.
0.1 % | (Note 1}
Pressing [SET), “* ZERO ADJUST™ appears ax
SET ; jus
3 JERO ADJUST shown left a.n.d the system starts the zero adjustment,
The zero adjustment takes about 3 10 6 scconds.
L (Note 2
E1: ZERD ABJUST | Newly adjusted zero point appears.
00.0 %
SET E1: ZERD ADJUST | Pressing [SET]. the system returns to the items
selecrion sequence.
Notes
I.  To cancel the zero adjustment, press [ 4 | The system returns to the peint
where zero point is displayed.
2. Zero adjustment duration depends on the excitation frequency

(24 Ilz: 3 sec, 12 Hz and & Hiz 6 sec).

63 —
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8.2.9 Digital I/O
You can select the various digital L/O functions shown helow. Sce Chapter 10}, Digital

I/0) Functions.” for details.

B Digitsl Output Functions (DO1 is standard and DO2 is opticnal)

no1, D02 items Digital sutput functions
0: N0 U3E Nol psed
1: H ALN High limit alarm oulput

7o L ALM Low limit alarm oulpud N
3: EMPTY ALM Emprty pipe alarm oulpul
4: RNG 516G 1 Multi-range output Mo, 1
5: RNG 3IG 2 Multi-range output No. 2
6: PRESET Preset point output

7- CONY. ALN | Converter failure alarm outpul ) N
&: PULSE DUT Pulse output {awvtematic selection bi-directional flow)  {Note 1)
9: PULSE OUT FRD. Putse oulput (Mixed lorsard Now) (Mote 1)
A: PULSE DUT REV. Fulse output (fixed reverse flow} (Note 1}

Note 1: Pulse ootput can be chosen only for DOVE:PULSE GUT).
In cuse of the conventer for special specifications (refer 1o 7.3.3 “Converter for
Special specifications™), not only 8;PULSE OUT, but also 9:PULSLE OUT FRD.
and A:PULSE OUT REV cun be selected.

B Digital lInput Function (optional}

DT fanction Digital input function

d: NO USE Mut usedd

1: G STA/STP Totalizer  Start/Slop

Z: C RES/STA Totalizer  Rescy/Start

3: RANGE SW Remote selection of mulli-range

"4: ZERD AD.. Zoro adjustment start ]
5: FIXED OUT Fixed-value oulpul contiol
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® Digital Ouiput Active Status ( Only for Alarm outputs )

DAL, DO Ttemy

Chutput Action |

0: NORMAL CLOSE

Mormal; contacl cloze,  Afarm vul; conlact apen { Note 2}

1: HORWAL {PEN

Normal; contact apen,  Alarm out; cuntact close iNede 2)

Naote 2: The comacts of Digital outputs are open while the power supply to the converter is oif.

B Digital Input Detective Level ( Only for Counter Control )

[n case of the converter (ot special specifications (reler ko 7.3.3 “Converter [or Special
specifications™), Digital Input Detective Level (Only for Counter Control) can be sclected.
For detail, see 8.2.1% “[higital Input Detective Tavel™.

Proceed as follows to check or change the digital 170 functions.
B To check the digital IO functions:

Key operation | DNispiay example

BDescription

Press [SET] first to slart the items selection

F1: DO1 FUNCT.

SET , - _
F1: 001 Funct. | Sequence and select FI: DOLFUNCT. from amorg
1:H ALM the contfiguration items using [ » ] and [ & Pleys.
Then press [SET] again to display the current DO]
function,
SET

Pressing [SET], the sysiem returns 1o the jrems
scleclion sequence.

Digital cutput 1 (DO, digital owput 2 (DO2) and digital input (DI) can be selected by the

conliguration ilems as follows:
Digital autput 1 (DO1)
Digital sotput 2 (202)
Diigital input (DI}
Active statos of DO
Active states of DO2

F1:
F2:
F3:
Fd:
F5:

D01 FUNCT,
D02 FUNCT,
Bl FUNCT.
[O1 ALM ACT.
02 ALM ACT.

The active status of Digital output can be selected from Normal Gpen and Normal Close
for Alarm cutputs which are the Convierter alarm, the High/Low limit alarm and the Empty
alarm. If the funclion except these alarms is selected ag THYL or D2 function, the active

status is ignored.

— {1
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B To change the digital /0 functions;

The following example shows how to change the DCH function (tom No. | te No. 3.

Key gperation

Display example

Description

Press [SET] first to start the items selection sequence
and select FI1: THY1 FUNCT, from among the

F1: DO1 FUNCT.

SET :
Fl '1 I_]EIHE:HCT' conliguration items vsing | » | and [ & ] keys. Then
' press [SET) again o display the current DO1 function
{1: H ALM in this example).
> F1: D01 FUNCT. Pressing [ ] the cursor appears.
1:H ALM
— F1: D01 FUNCT, Change the value to “3” by pressing [ & | twice.
L 3:ENPTY ALM
SET Pressing [SET), the cursor disappears and the new DO1
F1: BQ1 FUNCT. funiction display flickers. Press [SET] again Lo save the
1.EMPTY ALM new function.
SET

Pressing [SET], the system returns to the iters
selection sequence,

it -
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8.2.10 Counting Rate (pulse rate)
When the totalizer is used Jor twtal flow measurement. per-count {pulse) value s the
couniing rate. Pulse outpul is also availalle for external totalization. In this item, the

counting ralc and the pulse width for pulse output can be cheeked or changed. The

Counting rate is set using three digits and exponential quolient,

For example, (1123 1'1‘:31 L L23E-1w’
(1.23% 10" mY)

Procced as follows to check or change the counting rate.

B To check the connting rate and pulse width:

Key operation | Display example Description
Press [SET] {irst 1o start the itcms selection sequence
SET G1: COUNT RATE | andsclect GI: COUNTRATE from among the
1. 00E-2m? configuration items using [ » ] and [ & | keyvs. Then

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

SET G1: COUNT RATE Fressing [SET], the syslem returns Lo the ilems

selection sequence.

Counting rate and pulse width can be selected by the configuration items as follows:
Counmngrate G1: COUNT RATE
Pulse width G2: PLS. WIDTH

NOTES
1. The counting ratc should he set so that its rate for 1009 flow rate cutput is
within the range from 3.6 10 3600000 pulses/h. I vou try to set the counting rale
outside of this range, an crror message * Ho OVER SPECor + L. OVER SPEC
Appears.
Set the counling rate within the specitied range.

Lixample
Case  Range:3600m™h  (1m'/s)

Counting rate{pulse rate)
Min.: 3600¢m"/h) ¢ 3600000 pulsesh) <0. 001 Pz |
Max + 3600{m’/h} / 3.6{pulses/h) =1000 n*
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2. The pulse width can be set from 0.5ms to 300ms, The pulse width should be set
1 less than half of the pulse rate for 100% flow rale output. Even if the value
over 30Kims is inputted, the pulse width is set to 500ms,

When the pulse width is set ta O (2ero), it will be autornatically ser ta half of the
pulse rate for 1005 flow rate output. [If this caleulated valoe 15 over 100ms, the
pulse width is sct 1o 100ms.

Examplel

Case Range 3600mYh  (Imis)
Couming rate{pulse rate) 0001w’

the pulse rate for 100% tlow rate
: 3600(m'Yh) / 0.001(m™) =3600000pulsesih=1000pulsesip
the pulsc rate= 1mx
#the pulse width(Wax. ) = Tms / 2 = 0. Gms

Example2
Case Range S3600mYh  (ImYs)
Counting rated pulse rate) :1000m’

the pulse rate for 10% flow rate
¢ 3600(m'vh) /£ 1000(m™) =3.6pulses/h=0.001pulses:p
the pulse rate= LOOGO(0ms
the pulse widih{Max.) = 1000000ms / 2 = $00000ms
but, the palse width is 300ms Max,
t the pulse width(Max.) = 500ms

Example3
Case Range 3600m°h  {Lm/s)
Counling ratc{pulsc rate) “1m*
Setting pulse widih  :0ms (automatically sel}

the pulse rate for 1005 {low rate
- 3600(m/h) / 1(m") =3600pulsesth=1pulses/p
the pulse rate= 1000ms
the pulse width{Max.) = 100ms / 2 = 300ms
but, the pulse width that automatically set is 100ms Max.
% the pulse width {Max.) = 100ms

3. Tooperate the totalizer, it is preferable o set the indicating unit (UNT11 andsor
UNIT 2) to one of the units appropriate for totalization just 10 make sure il is
operating correctly,
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B To change the counting rate;

The following cxample shows how 1o change the counting rale from 0.01 m* 10 0.9 1,

Key operation | Display example Description
Press [SET] first to start the 1iems seleciion scquence
SET G1: COUNT RATE and selecl F,l:_Cﬂ[N‘lj RATE from among the
configuralion items using | » Jand [ & ] keys. Then
1. DOE-2m’ . . .
press [SET] again to display the current counting rate
{1.00E=2m’ = 0.01 mY.
> Pressing [ » ], the cursor appears. Then press [ B ] as
G1: COUNT RATE many times as necessary 10 move the cursor to of
1. 0QE-2m’ measuring unit.
R Seleel “1” as the measuring unit by pressing [ & ].
G1: CODUNT RATE & P ela]
a 1. ODE-2] (Note) o _
- Then move the cursor (o the desired digit by pressing
9. 0DE_11 [ » | and change the value. In this example repear this
' _ process until the display shows “3.001=11"
_ Pressing [SET], the cursor disappears and the new
SET G1:; COUNT RATE counting rate display flickers. Press [SET| again to
9. ODE-11i store the new counting rate,
SET Pressing [SET], the system returng to the ilems
G1: COUNT RATE . ’
- selection sequence.

Note: The unit changes as shown below by pressing [ & ].

— m3“"‘]—"m]_"(hhl]_"{gal}—|

In casc of the converter for special specifications {refer to 7.3.3 “Converter for
Special specifications™), “bbl” can be selected.

The unit in parentheses (bhl), (gal) is shown only when the meter size ix selected in
inches.
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8.2.11 Preset Count Value
The preset count value is used 1o preset the tolalizer, The preser count value can be set from
{) 1o 9900090,

NOTE

Totalizer counting is effective only for the specified direction Now,

To operate the totalizer, it is preferable to set the indicating unit (UNIT 1 andfor UNIT 2}Ho

one ol the urils appropriate for (olalization just (0 make sure it is operating cormectly.

Tn case of the converter for special specifications (reler to 7.3.3 “Converter for Special

specifications"), you can select Preset Function. or detail, see 8.2.20 “Presel Function™,

Proceed as follows to check or change the presst count value,

B T check the preset count value:

Key cperation | Display example Description _
Press [SET] first to start the items selection
SET ] sequence and select Hl: PRESET from among the
HT: PRESET configuration aems using [ » ] and [ & ] keys.
06000300
Then press [SET] again to display the preset
count value.
SET Pressing [SET], the system returns to Uie ilems
H1: PRESET selection scquence.

6 -
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¥ To change the preset count yaloe:

The following example shows bow (o change the preset count value {tom 500 to 1O,

Key operation | Display example Description
Press [SET] first o start the items selection
SET . sequence and select HI: PRESET from among the
H1: PRESET configuration lems using [ w Jand [~ ] keys
00000500 8 el ™
Then press |SET] again to display the presel count
valoe {500 in lhis example).
Pressing [ P ], the cursor appears. Then press [ P ] as
> .
H1: PRESET many limes 45 necessary [0 move the cursor to the
00000500 desired digil o be changed.
Change the valuc by pressing [ a ], Then move the
A H1: PRESET cursor (o another digit by pressingf » ] and change the
00001500 value. In this exarnple repeat this process until the
00001000 display shows *1000.”
Pressing [SET), the cursor disappcars and the new
SET H1: PRESET presel count value display flickers. Press [SET] again Lo
00001000 save the new preset count value.
SET . . - .
H1: PRESET Pressing [SET], the syslem returns 1o the ilems
seleclion sequence.
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§.2.12 High and Low Limit Alarms
The high and low limit alarms can be sel (o output an alarm signal when the flow rate ¢x-
ceeds the high or low limil set value, When this alarm occurs, 2 H ALARM or L. ALARM
message appears. This high and low limit alarm function can gach be enabled or disabled in
this item. The high and low limit values can be set from —-10% 1w 110% of the span of the

range (Range 1) in increments of 0.3%.

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

B To check the high and low limit values:

Key operation | Display example | Description

Press [SET] first to start the items sclection sequence

SET and select I1: H ALARM SET from among the

1= H ALM:;:I SET configuration items using [ » ]and [ & ] kevs. Then

press [SET] again to disptay the high Tlimit alarm
enable/disable status.

SET

1. H. ALARM SET | Pressing [SETY, the system returns 1o the items
selection seguence.

High/low limit alarm cnable/disable status and high/lew hmit valve can be selected by 1he

configuration itcms as follows:

High limit alarm enable/disable status  11: H. ALARM SET
High limit value 12: H ALARM VAL
Low limit alarm cnable/disable status  13: L. ALARM SET
Low limit valug l4: L. ALAEM ¥AL
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® To change the high/low limit alarm status and its alarm limit value:

The following example shows how to change (he bigh Jimit alarm enable/disable status

from OFF to ON and change the high limit value from +100 % to +1035 %.

Key operation

Display example

Description

Press [SET first wo start the items selection scquence

SFT . . e
1: H. ALARN SET and .s.:elecl _Il. HALARM SET from among the
|: OFF configuralion items using [ ® | and [ 4 ] kevs. Then
press [SET] again to display the high limit alarm
enable/dizable status (OFF at this point).
> 11: H ALARM SET _
Pressing [ » ], Lhe corsor appears.
QFF
A .
H: A(;-:HM SET Change the status by pressing [ & . (Note 1}
Pressing [SET], the cursor disappears and the
i}" 17 ALARN VAL changed srjaFus fhckers. Press [SET] ag‘txm {0 save
_J +100. 0% the slates. Then the system goes to the item
- 12: H. ALARM VAL, and displays the current high
Limit value {+100.056).
» 12: B OALARN VAL | e ot 10 be chataed
+100. 0X ave the cursor ta the digit ro be changed.
Change the value to 57 by pressing [ & ] five times.
& 12: ALARN VAL | (Note?2)
+105. 0% (I necessary, move the cursor Lo another digil by
pressing [ ® ] and change the value.)
BET £y ALARN VAL F‘rcs:ﬂtngL[S[:T], ll?{: cursurl disappears and (he -::hu‘ngcd
+105. 0% high limit value display flickers. Press [SET] again o
' save Lhe value,
SET [9- ALARN VAL Fressi_ng [SET], the system relurns to the items
- seloction scqueno,
Notes:

1. If the high limit alarm cnable/disable status is sct 1o OFF, the subsequent high
limit value sciting sequence witl not come qut,

3]

If yvou try to set the value above +110% or helow —10%: of the span, ithe error

messages #H. OVER SPEC or #L. OVER SPEC, respectively, appear. Setthe high or
low limit valve within the specified range.

g9 -
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B To change the high/low limit value:

The [ellowing example shows how to change the high limit value from +105 % 10 +103 %.

Key uperation | Display exampl_e Descri-[}tit;n

Fress | SET] first to srarr the items selection sequence

SET and select [2: H. ALARM VAL from among the con-

12: H A{'_’:ﬁ: ::L figuration items using [ ® Jand [ & | keys. Then

press [SET] again Lo display the current high limit

vajue (+105.0% in this example}.

Pressing [ ™ ], the cuvsor appears. Then press [ » ] as

12: H ALARM VAL | many times as necessary to move the cursor to the digit
+105. 0% | to be changed.

Change the value 10 %37 by pressing [ & ] a5 many times
A [2: H. ALARM VAL | s nccessary. (Note)

+103. 0% (If necessary, move the cursor to ancther digit by
pressing [ # ] and change (he value.)

Pressing | SET]. the curser disappears and the changed
SET i2: H. ALARM WAL | high limit value display flickers. Press [SET] again (o
+103. 0% | save the value.

SET 122 H ALARN VAL | Pressing [SET], the system returns to ihe items selec-
LIQN $£qUence.

Note: If you try 1o set the value above +110% or below —10% of the span, the error mes-
sages *H OVER SPEC or #L. OVER SPEC, respectively appear. Set the high litmnit
value wilhin the specified range,
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8.2.13 Empty Pipe Alarm
The empty pipe alarm is used to notify thar the detector pipe i not filled with fluid. i an
emply pipe condition oceurs, 2 message ¥ EMPTY appears. You can enable or disuble this

function here.
In case ol the converter [or special specifications {refer to 7.3.3 “Converter for Speaial
specilications™), vou can select Empty Fipe Alanm setting OFF, ONLEVELL ON TEVEL2,

or N 1LEVEL3.

N Empty Pipe Alarm Functions

Empty pipe Function
alarm
0: OFF Disable empty pipe alarm

1: ON LEVELI Enable cmpty pipe alarm {deteclive level high)
2: ON LEYEL?Z Enable cmpty pipe alarm {detective level middle)
3

: ON LEVEL1 Enable empty pipe alarm (detective level low)

NOTE: Setting enahle empty pipe alarm, normally select “1:0N LEVEL1™.

[n case of dilficult condition to detecl empty pipe alarn, select
“2.0N LEVELZ” or-3:0M LEVEL3™.

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

B Tu check the empty pipe alarm enable/disable statws:

Key operation | Display example Description

Press [SET] first to srt the ilems selection sequence

SET 11° ENPTY ALM and &Iieiﬂb‘t :]l: IEMP’IT‘AL\'I from among the
oN configuration items using [ » ] and [ & ] kevs. Then
press [SE'T] again to display the current empty pipe
alarm cnable/disable siutus.
SET d1: EMPTY ALN Pressing [SIET], the system retutns to the items

selection sequence.
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B To change the empty pipe alarm enable/disable status

{Normal Converter):

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

Key operation |_D_i5|;1nlﬂr example __\ Des_clr:iptim_l _
Press [SET] first to start the items seleclion sequence
SET and select J1: EMPTY ALM frot among the
r] J1: EMPTY ALM configuration irems using [ » ]and [ A ] keys. Then
— ON press [SET] again to display the current smpty pipe
alarm enablg/disable status. {In this cxample ON will be
displaved.)
> J1+ EMPTY ALM Pressing [ ® ], the cursor appears.
ON
F Y
Jt: EMPTY AL Select “OTT” by pressing [ & |.
0OFF
SET Pressing [SET), the cursor disappears and the sclected
’ J1: ENPFTY ALM status display flickers. Press [SET] aguin (o save the
OFF status.
SET . . . .
J1: ENPTY ALM Pressing {SET], the syslem returns o the {toms
|:| seleclion sequence.
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B 1o change the empty pipe alarm enablefdisable status

{Converter for Special specifications);

The following ¢xample shows how to change empty alarm from ML to NOUD,

Key operation | Idisplay example INeseription
Press [SET] first to stare the items sclection seguence
SET and select J1: EMPTY ALM from among the
J1: ENPTY ALM configuration ilems using [ » | and | & | keys. Then
1:0N LEVEL1 press [SET] again to display the current empiy pipe
alarm enable/disable status. (In this example ON
LEVEL1 will be displayed.)
> J1: EMPTY ALN Pressing [ » |, the cursor appears.
1:0N LEVELI
F
J1: EMPTY ALM Select “0:QFF” by pressing [« 1.
0:0FF
SET Pressing [SET], the cursor disappears and the sclected
41: EMPTY ALN stakus display [ickers. Press [SET] again to save the
0:0FF status,
SET . . - .
J1: EMPTY ALN Pressing [SET), the system rcturns to the items
sclection scquence.
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8.2.14 Rate-Of-Change Limit
The rateof-change limit is used to climinate high clectrical noise contained in the process
flow signal.
To check elecirical noise, two parameters are defined: rate-of-change limil (set in porcent
valug of the span} and control limi time (set in units of scconds). Normally 1he flowmeter
produces the analog output signal by sampling the flow rate signal at 1724 {or 1/12) of a
second sampling rate. IT the sampled value exceeds the set rate-of-change limit value based
on the averaged flow rate value up until the sampled time, the system will reject that
sampled value and instead the averaged value including the rate-of-change limit value in
place of the rejected sampled value will be gutput. However, if the limit-exceeding sampled
value continues for the same flow direction for morc than the preset condrsl limit time, thal
data will be used as the outpul signal. The setting ranges for these 1wo parameters are a5

follows:

+ Rate-of-change limit
0 ta 30 %/sampling rate {in increments of 0.5 %)
Where the sampling rate is either 1/24, 1712 or 1/6 of a second depending on the

cxcitation frequency as shown below:

Excitation frequency Sampling rale
24 H: 1724 sec
12 Iz or 0 He 1/12 sec

= Control limit time: 010 20 sec (in increments ol 1 sccond)

NOTE
IT 0" 1s sel in either of these parameters, the rate-of-change limit function is disabledl,
Proceed as [ollows to check or change the rale-of-change limit value and the control limit

time.
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B To check the rate-of-change limit value and the control limit time:

Key operation | Display example Description

Press [SET] first to start the items selection
sequence and select Kl LIMIT RATE from ameng

SET .
K- LINI TD:AI;Ex the configuration items using f | and [ & ] keys.
' Then press [SET) again o display the current
rate-of-change limil time.
SET K1: LINIT RATE Pressing [SET], the system returns to the items

selection sequence.

Rate-ot-change limit value and control limit time can be selected by the conliguration items

as follows:
Rute-of-change Hmit value K12 H LIMIT RATE
Contral limit time KZ: H LIMIT TIME




® Tu change the rate-of-change limit vaiue:

The {ollowing example shows how Lo change the rale-of-change limit value from 1000 % to

15.0%.
Key operation | Display example Description
Press [SET] first o stant the ilems selection sequence
SET K1: LIMIT RATE ii_l'ld sel_cct F{l: UMITRA'I'E from among the con-
10.0 % figuration items using [ » ] and [ & ] keys. Then
' press [STT] again to display the carrent
ratc-of-change limit value (10.0 % in this example).
Pressing [ » ], the cursor appears. Then press [ » | as
> : .
K1: LIMIT RATE many times as necessary o move the cursor 1o the digit
10.0 % (o be changed.
Change the value to 3™ by pressing [ & ] five times.
4 K1: LIMIT RATE {Note)
156 % [lf mecessary, move the cursor 1o the next digit 1o he
- changed by pressing [ W ], and change the value,).
. Fressing [SETY, the cursor disappears and changed
SET K1: LINIT RATE rate-of-change limil value display (lickers. Press [SET]
15.0 % again Lo save the value.
SET Ki: LIMIT RATE Pressing [SET), the system returns to the items selec-
tion sequence.

Note: If you try o set the value outside the valid range. an error message ¥ H OYER SPEC
appears. et the value within the specrficd range.

To change the control limit time, select the item K2: LIRIT TIME,
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$.2.15 Fixed-Value Qutput
The fixed-value outpoi is used 1o output a fixed carrent and a fixed pulse ouwlput independent
ol the {low rate signal. (The fixed pulse output iy available only when DO1 is used for
PULSE QUT function.) The fixed-valoe output can be sel in the ranges described below,

{Current ourpul and pulse output can be sel and output at the same time.)
* Fixed current output: 3 (0 23 oA (in increments of (.1 mA}
« Fixed pulse output: 0o 1000 pps (in increments of 1 pps)

If you have disabled this function {set 10 OFF), yvou do not have 10 set the subsequent
current and pulse output values.
When this function is enabled (sct to ON), the measured data is displayed with the primary
indicating unit only on the first line of the display and the fixed current output is displayed
on the second line of the display. Cther data output and display conditions are as follows:

* Current gutput:  User-set current output

+ Pulse oulput: Pulse cutput with a user-set counding rale

» Digital cutput(s); Previous stats is retained (excluding pulse outpur),

» Data Display: Instantaneous fow rales and flow velocity (no totalization)

Display gxamplc:

Primary indicating unit
Looe s

¥ FIX.OUT 20.0 mA 7 Fixed current output wvalue
display

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

and its outpul values.
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B To check the enable/disable status of the fixed-value cutput and its culpuat values:

Key operation | Display example Description
Press [SET] first to start the items selection sequence
SET and sclect L1: FIXED OUT from among the
L1: FIXED QUT contfiguration items vsing [ » ] and | & ] keys. Then
on press [SET] again to display the fixed-valee outpul

entable/disable status.

SET

L1: FIXED OUT Pressing [SET], the system returns to the items
selection sequence.

Fixcd-value outpot enablefdisable status, fixed current output and fixed pulse outpul can be

selected by the confignration items ax fallows:

Fixed-value enable/disable status L1: FIXED QUT
Iixed current ovtput L2: FIX. CURR.
Fixed pulse oulpul L3: FIx PULSE
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B To change the enable/disable status of the fixed-value output and its outpnt values:

The following example shows how to enable the fixed-value oulput function and to ser its

lixed current output to 20 ma DC,

Key operation | Display example Description
Press [SET] first to start the items selection sequence
SET L1: FIXED OUT and select L1: FIXED OUT from among the
: OFF confignration items using [ # ] and [ & ] keys. Then
press [SET) again to display the current tixed-outpus
enable/disable status (OFF in this example).
o L1: FIXED OUT _
OFF Pressing [ » ], the cursor appears
s .
) L1: FIXED (;]!:IT Seleet “ON™ by pressing [ & ]
SET L2: FIX. CURR Pressing [SET], the sclected status (ON) Hickers. Press
) i 10. 0 r.a A ISET] again to save the status. Then the system goes Lo
— the fixed current valuc setting sequence,
> LZ: FIX. CURR. o
10.0 mA Move the cursor Lo the digit 1o be changed.
A L2: EIL. CURR. Change the value to “27 by pressing [ & | twice.
20. 0 mA (I necessary, move the cursor to another digit by
- pressing [ # ] and change the value.) (Note 1)
Pressing [SET), the cursor disappears and the changed
SET L3: FIX. PULSE value display flickers. Press [SET] again to save the
100 PP3 value, Then the systcm goes Lo the lixed pulse output
SCHing $COUence. (Note 2}
SET L9: FIL PULSE Pressing [SET], the cursor disappears and the fixed
100 PPS pulse owiput value flickers. Press [SET] again o save
the valuee.
SET L3: FIL PULSE Pressing [SETI, the system returns 10 the ilems
= sclection scquence.

v otes:

L.

I you try 1o set the fixed-value cutput above the allowable ranpe, an error message

¥ H OYER SPEC appears. Try to set the value within the specified range.

[f PULSE OUT is not selected tor digital output, the subscguent pulse ontput selling

sequence will not be displayed.
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B Tochange the fixed pulse output value:

The following examplc shows how to change the fixed pulse output value from 50 pps to
100 pps.

Key operation | Display example Description

Press [SET] dirst wo start the items selection sequence
and select L3 FIX, PULSE from among the

SET L3: FIX. PULSE configuraiion items using [ » ] and [ & | keys. Then

050 PPS

press [S1ET] again to display the current (ixed pulse

ootput value (30 pps in thiy example).

Pressing [ W ], the cursor appears.

> L3: FIX PULSE (if necessary, move (he cursor by pressing [ » ] w the
050 PP | digit 1o be changed.)

L1: FIL PULSE Change the value t¢ 17 by pressing [ & j. Then move

A 150 PPS the cursor 1o another digit to change and change the
100 PPS v:_alut:. In this example repeat this process until the
display shows “1(H) pps.”

Pressing [SET], the cursor disappears and the changed
SLT L3: FIX. PULSE value display flickers. Fress [SE1] again 1o save the
100 PPS valug,

SET Pressing [SET], the system relurns to Lhe ilems

selection sequence,

LI: FIX. PULSE

Fixed currenl output value can be changed by sefecting the configuration item L2; FIX,
CUER.
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8.2.16 Zero Offset Adjustment

Zero olfset can be applied 1o make the (lowmeter ouipuls comparable (o process values
measured by other instruments. If the zero adjusiment described in 6.2 requiring a zero
flow rate candition can be performed, this zero offset adjustment is not needed. When the
zero adjustment is completed, zero offser will be automatically cleared to zero,

Zero offset can be setin the range described below:

Fero offsel:  +0.123 m/s (£1.25 9% of 10 mAs—maximum range) maxbum

Proceed as lollows to check or change the zero offsct value,

B To check the zero offset valve:

_l_{ey aperation | Display example Description
Press [SET] first to start the items selection scquence
SET N1: WANUAL ZERD | and select M1:MANUALZERO from amang the
t002.5 % configuration ilems using [ ® ] and { & ] keys. Then

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

SET M1: MANUAL ZERQ | Pressing [SET], the system returns to the items selection
sequenct.

B To change the zero offset value:

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

The zero ollset value should be calculated in percent value for Range 1. Sec the following

example.
(Example)
Measured condition Flow rate % in measuring span
Actual flow rate oblained _
. 10.0 m¥min 501 %
from olher instrument.
[LF40 measured value 0.5 m%min 5253 %
Zero oflset S — 2.5 %

if zero offset is set to ~2.5 %, the LFA4 converier will output 30.0 %
flow rate instead of 52.5%.
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The tollowing example shows how 1o change the zero offset value from +1.0% 10 -2.5%.

Key pperation | Display example _|ﬁ9esrriptlinn
Press [SET] first to start the ilems selection sequence
SET Mi: NANUAL ZERD and i;::!ecl .Ml:. NLL‘\EU&LZERD {roun among l]l::
+001. 0% confipuration items using [ » ] and [ & ] keys. Then
press [SET] again o display the current zero offset
| value,
> Pressing [ W ]. the cursar appears.
M1: MANUAL ZERD | (If pecessary, press [ P ] as many times as
+001. 0% necessary to move the cursor to the desired digit o
change.)
M1: MANUAL ZERD | Change the sign cade {“+7 10 *—) by pressing [ & |.
— =001. 0% | Then move the cursor to another digit by pressing | » |
-002. 0% and change the value. In this cxample repeat this process
until the display shows “=002.5 %.” (Note}
-002. 5%
SET Pressing [SE'T), the cursor disappears and the changed
N1: MANUAL ZERD | value display flickers. Press |SET] again to save the
-0492. 5% value.
5ET
M1: MANUAL ZERD | Pressing [SL7T), the syslem returns to the setting
items selection sequence.

Note: If vou ury 10 s¢t the value above 400125 m/s or below 0,125 mys, the ertor messages
$ H OVER SPEC or% L. OVER SPEC, respectively, appears.

Set the vabue within 200125 mfs.
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*Note

Only in case of the converter for special specification (refer e 7.3.3 “Converter for
Special specitications™), read from 8.2.17 105.2.20,
The normal converter dose not have these paramelers, and these parameters do not appear
in the items selecrion sequence.
§.2.17 Password
The converter for special specifications have password that protects from calibrating and
changing part of parameler that influences measurement.
Proceed as follows 1o check or change the password.
B To check the password:
Key operation | Display example Description
Press [SET] first to start the items selection
SLT A4: PASSWORD sequence and sclect Ad: PASSWORD from among the
’ 121 configuration items osing [ # ] and [ & | keys Then
press [SET] again to display the current
password{123).
SET Ad. PASIWORD Pressing [SET], the system returns to the items
sclection sequence,
Note: kn case of inputiing wrong password in the password input mode
Key aperation | Display example Description

Press [SET] first to slart the items selection
SET Ad: PASSWORD sequence and select Ad: PASSWORD from among the
13 configuration items nsing [ » ] and [ & | kevs Then

press [SET] again to display the “*®*",

SKET Ad: PASSWORD Pressing [SET], 1he system returns to the ilems
selection sequence.
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B To change the password:
The following example shows how to change the password from 123 mm o 453 mm,

Key operativn | Display example Description

Fress [SET] first to start the itemns selection

sequence and select Ad: PASSWORD from among the

SET configuralion items using [ ® Jand [ & | keys. Press

A4: PASSWORD [SET] again Lo display the current password (123 in
123 this exampic}.

Cagze of inpulting wrong password in the

password input made, the current password

doesn’t appear, but “***” appears.

> Pressing [ » |, the cursor appears. Then press [ » ]

A4 PASSWORD 48 Many Limes as necessary W move the cursor to digit
123 tc be changed.

Ad: PASSWORD Change the value by pressing [ & ]. Then move the
A b 433 cursor 10 another digit by pressing [ » | and change
;53 the value. [n this example repeat this process until the
- display shows “433" (Note)
SET Pressing [SET], the cursor disappears and the changed
— A4: PASSWORD display flickers. Press [SET] again to save the value,
456
Pressing [SET], the system returns to the items se-
SET Ad: PASSWORD lection sequence.
Note:
I. Setting “[00” 1o the password, password inpul mode doesn’t appear and all
configuration parameter and calibrate can be changed,
2. M passward is set, do not forget the password. In case of forgetting password,
refer to next page, readout the password. But the administration, including
the way to readont password,
<Notices

The method of PASSWORD MANAGEMENT including s lifting or reading oul requires
lo be controiled by our system's o tisk.




*In case of forgetting password (reading out password}
Procced as follows 1o only readout password in case of {orgeuing password. In the other
case, do not do f.
<Motice>
The method of PASSWORD MANAGEMENT including its lifting or reading out requires

to he controlled by system’™s own risk,

M Readout the password:

The following cxample shows how to readout the password .

_Eey operation | Display examplle Description
Befor wrning on power, open the housing cover for
LD display, and short-circuit between TT-RST and
TT-G that is back of the operation panel with the
clip-type cable.refer 1o Figure 8.1}
After that, turning on power, LCD back-light bright.
| 1n the operalion panel
Open the clip-type cable,
10. 00 m/s LCD displays “SIGNAL CHECK”, and after that
100. 0 % displays measured dala.{measurement mode)
SET PASSWORD INPUT | Pressing [SET|. password input mode and the cursor
000 AppPEaTs.
PASSWORD INPUT
A > 100 Change the valve by pressing [ & Jand [ » ]
120
| — 123
SET BASSWORD |NPUT Pressing [SET], the cursor disappears and the changed
I 173 display flickers. Press [SEL] again to inpul the value.
SET Al: EX CURR. Whether input password agrees or dose not agree |, the
|:| ilems selection sequence, “A1EX. CURR™ appears.
- P} A4: PASSWORD Select Ad: PASSWORD {rom among the configuration
items using [ » Jand [ & ] keys .
SET Ad: PASSWORD Press [SET] again to display the current
123 password(123).
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clip-type cahle
% % e p-i¥YpR
TT-;

TT-RST

— housing cover for ! _ _/ Control keys
L.CD display operation panc

Figure 8.1
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8.2,18 4-20mA Alarm Output
The 4-20mA Alarm output is the valuc of current output al converter alarms as cmpty pipe

alarm or sell-diagnostics alarms.
You cap select the various current output value al converler alarms shown befow,

M 4-20mA Alarm culpul Funitions

4-20 ALM. Out items Current Output Value at Converter Alarms
0: UNDER 3.lmA Under 3.0maA eutput

I: 4.0mA 4.0mA cutpui

2: HOLD Measured data hold

3: OVER 24.0mA Over 24.0mA oulput

Proceed as tollows to check or change the burn out.

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

Key aperation | Display example Description
Press [SET] first to start the itcims selection sequence

SET D1- 4-20 ALM. OUT and fElﬂCl p3:‘4420 AI:.M.OU[‘ from among the
{4 DnA conliguration ilems using [ ® Jand [ & ] keys, Then
o press [SET] again to display the 4-20 ALMOUT
funchion.
SET

D3: 4-20 ALM. QUT | Pressing [SFT], the system returns to the ilems
sclection sequenee,




M To change the 4-20mA Alarm output functions:

The following exumple shows how to change the 4-20mA Alarm output function from Ne. |

1 No. 3.
"Eey aperation | Display example Description
Press [SET] first to start the items selection sequence
SET D3: 4-20 ALM OUT and .?elect _1134_1—20 ALM.ULI from among the
1'4. Ond configuration items using [ » Jand [ & ] keys. Then
o press [SET] again to display the curcent burn ant
o function {1: 4.0mA in this exomple).
> D3: 4-20 ALM. OUT | Pressing| » [, lhe cursor appears,
1:4. OmA
A 3. 4-20 ALM. QUT | Change the valee to 3 by pressing [ & | twice.
3:24. OmA
SHT Pressing |SET], the cursor disappears and the new
- D3: 4-20 ALM. QUT | burn out functien display DMickers. Press [SEL] again to
3:24. OmA save the new funclion.
SET
D3: 4-20 ALM. QUT | Pressing [SET], the system retuens o the items
selection sequence.
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8.2.19 DI detective Level

In case of counter (pulse output) contral is selected as DL, you can sel detective level \H

level or L level.

B DI detective Level (only case counter control is selected as DI }:

[ DET.1LEVEL Digital input function Counter control signal

Items

- L LEYEL DI 1:C STA/STP H level signal imput; COUNTER STOP'—_I
(Totalirer Start/Stop} L level signal input; COUNTER START
IM 2:C RESSTA H level signal input: CIOUNTER START
(Fotalizer Reset/Start) . L level signal input; COUNTER RESET

1: HLEVEL DI 1:C STASTE .l level signal input: COUNTER START
{Totalizer Start/Stop) L L level signal input: COUNTER STOP
DI 2:C RES/STA H level signal input: COUNTER RESET
(Totalizer Resel!Star) L level signal input: COUNTER START

The detective level of 11 can be sclected from H level and L level for Counter control
which are the totalizer Start/Stop the totalizer Reset/Start. IT the function except these
counter control is sclecled as D1 function, the detective level is ignored.

Froceed as follows to check or change the DE detective level.

B To check the DI detective level:

Key operation 1 Display example

Description

Presy [SET] first to slart the vems selection sequence

SET
F:01 DET. LEVEL | and select Fé: I DET. LEVEL from among the
T:H LEVEL configuration items using [ & | and [ & ] kevs. Then
press [SET] again to display the DI deteetive ievel.
S

F6:01 DET. LEVEL

Pressing [SET], the systent returns (o the items
sclection sequence.

98 -



TOSHIBA

6F8AQ7TO

B To change the DI detective level:

The following example shows how to change the DI detechive level from H level 1o L level.

f&y qpﬂtidn__ Display example Description
Press [SET] first to start the items selection sequence
SET . and select Fé: DI DET. LEVEL from among the
FB:DI DET. LEVEL configuration items using [ » ] and | & ] keys. Then
1:H LEYEL ] .
press [SET] again 10 display the current preset level
function {1: H LEVEL in this example)
> Fé:DI DET. LEVEL | Pressing [ ® ], the cursor appears.
1:H LEVEL
— F5:01 DET. LEVEL | Change the valuc 1o “0:1. LEVEL” by pressing [ ] .
0:L LEVEL
Préégi-ng [SET], the cursor disappears and the new
SET FG:D1 DET. LEVEL | preset level function display flickers. Press [SET) again
0:L LEVEL to save the new functian.
SET FG:01 DET. LEVEL | Pressing [SET], the syslem returns wo the items
selecrion scquence.

1 -
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8.2.20 Preset Function

The variowus preset poinl oulpul functions shown helow can be selected.

B Preset Point Output Functions

IM function I'resct point output level Tunction
0: HOLD QOutput status level hold

1: 50ms PULSE Pulsg ot (pubse width 50ms)

2. 500ms PUL3E Pulse out (pulse width Stms}

Proceed as follows 1o check or change the preset point cutput [unctions,

B To check the preset functions:

Key operation | Display example Description

Press [SET] first to siart the itcms selection sequence

SET H2: PRESET FUNCT a_ml sel_c-:t l-I2 PREESEI‘FUNCT from among the con-
0: HOLD figuration items using [ » ] and [ & | keys. Then press
[SET| again Lo display the current preset level function.

SET HZ PRESET FUNCT | Pressing [SET]. the system Teturns ta the items selec-

tion sequence.

- 101 -



TOSHIBA B6F8AQT7T70

B To change the preset functions:

The following exaniple shows how to change the preset level functien fram No. U e Ne. 1.

Key operation | Display example Description

Press [SET] first to start the items selection sequence
1qargn a e
8FE1 HZ: PRESET FUNCT and ?clt,cl .H..._PRFSE"T FUNCT from among thv':!‘
| 0:-HOLD configuration items using [ » ] and [ & | keys. Then
) press [SET] agatn 1o display the current preset level
function (0: HOLD in this cxample).

» H2: PRESET FUNCT | Prossing[ ® ], the cursor appears,
0:HOLD
- H2: PRESET FUNCT | Change the value to *1™ by pressing [a].

1:30ms PULSE

. Pressing {SET], the curser disappears and the new
SET H2: PRESET FUNCT | preset level function display flickers. Press [SET] again
1:50ms PULSE to save the new function,

SET
H2: PRESET FUNCT | Pressing [SE1], the system returns to the items

selection sequence,

- 102 -



TOSHIBA 6F8A0770

9. Calibration

9.1 Calibration ltems
Yau can conduct the following in the calibration mode:
« Cheeks or calibrates the Zero and spain of the L¥F404 converter by using a sirmulation signal,
+ Checks of the excitation current.

To change the mode to the calibration mode, see 7.3.1 , *Mode Change.™

IMPORTANT
To check or change the zero and span of the converler, {ollow the procedure described
below. [lowever, these arc already checked and calibrated when shipped [rom the

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

Calibration items are listed helow. See each section for detailed procedure,

Section | Configuration item IHsplay example Page
9.2.1 0% ttow rate calibraticn N1:FLOW CAL 1% 0.0 % | 104
9.2.2 50 % flow rate calibration N2:FLOW S1G.50% 500 % | 105
9.2.3 100 % flow ratc calibration | N3:FLOW CAL100% in0.0% | 106
9.24 Cxcitalian currcnt _ N4:EX. CURR.DSP. 02100 A 107
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9.2 Calibration Using Converter Signal Source

221 0% Flow Rate Calibration

B To check the zero point of flow measurement:

Key gperation | Display cxample Description

Press [SET] first to statt the items selection sequence
and select N1: FLOW CAL 4% from among the

sET N1:FLOW CAL 0% | confipuration iterns using [ ® Jand [ & ] kevs. Then
0.0 % press [SET] again to go inlo the calibration mode
and calculate and display Zero point using a
simulatign signal.

SLT NI:FLOW CAL 0% | Pressing [SET], the systcm returns to the items

selection sequence.

B To change the zere and span of the converter:

Key operation | Display example Description
Press [SET] first (o start the items seleclion sequence
SET and select NI: FLOW CAL 0% from amang the
Ni1:FLOW CAL 0% setting items vsing [ P Jand [ & | keys. Then press

0.1% [SET] again to go into the calibration mode and
calculate and display zero point using a simelation
signal.

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

01X shown left and the system goes into a calibration

rexdy conditon (Note 1)

gd N [T 3 n . . .
N1:FLOW CAL 0% ]Pr;s,‘s,u;g EET]J CAL. I];'E AlJ. E:[-}Pfcm-.& as 15_:101.»:1
— % CAL 0% ADJ. efl an .I :,ftyslcm starls the 7ero calibration. The
zero calibration takes about 3 to 6 scconds. (Note 2)

SET I ni:FLow caL oy | |

Newly calibrated »zero point appears.
j 0.0 %
SET

N1:FLOW CAL Q¥ | Peessing [SCT], the systcm returns to the items
D selection seguence,
Noates:

1.V cancel zoro catibration, press [ & |- The syitem returns to the point where the zero point

display appears.

2.Calibration 1ime depends on the excitation lrequency (24 Hz: 3 sec, 12 11z and 6 Hz: 6 sec).

— 104 -



TOSHIBA 6F8A0770

4.2.2 50 % Flow Rate Calibration
Using the converter's internal calibration circuit, the system can calibrate the 50% llow rate
point. The 30% Mow rate point calibration must be execuled after conducting the 100% flow
rate (span} calibration. The 50% flow rate calibration may differ depending on the 100%

flow rate calibration result,

B To check the 50% Mow rate point of Mow measorement:

Key aperation | Display example Description
Press [SET] first to start the tems seleclion sequency
SET and select N2: FLOW SIG $0% from among the
— N2:-FLOW SIG 50% configuralion items using | » | and | & | keys. Then
u 50.1 % press [SE'T] again ta go into the calibration mode

and calcelate and display 305% flow rale poinl using
& simulation signal.

Pressing [SET]|, the systent returns o the items
selection sequence.

SET N2 :FLOK SIG 50%

K To change the 50% Row rate point of the converter:
Key operation | Display example Deycription

Press [SET] first to slart the items selection sequence
and select N2: FLOW S 50% from arnong the

SET N2:FLOW SIG 50% | confipuration items using [ ® ] and [ & ] keys. Then
01X press [SET] again to go into the calibration mode
and caleulate and display 30% How rate poinl using
a simulation signal,

> ADJUST READY Pressing [ & ], ADJU&TMT appcfirs afs
501 % shown left and the system goes into 3 calibration
' ready condition. (Note 1)
Pressing [SET], “* CAL. 50% ADL" appears us
- NZ.FLOW 51G S0% | shown lcft and the system starts the 50% calibration,
¥ CAL. 50% ADJ. The zero calibratzon takes about 3 1o 6 secands,
{MNote 2)
SEL | N2:FLOW SIG 50% | ,
Newly calibrated 504 tlow rale poinl appears.
50.0 %
N2-FLOW SIC 50% Prcw_ng [SET], the system returns Lo the items
- selection sequenee,

Notes:
1. Tocancel 50% fow rate calibeation, press | & 1. The sysiem remurns 1o the point where

50% flow rate is displayed.
2. Calibration time depends on the excitation frequency (24 11z 3 see, 12 Hz and 6Hz: 6 sec),
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2.2.3 100 % Flow Rate (Span) Calibration
Using the converter’s internal calibration circuit, the systerm can calibrate the 1005 [ow

rale point (hereafler called span).

B To check the span of the converter:

—Key operation | Display example Description ] .
Press [SET) first 1o start the tems selection sequence
ST and select N3: FLOW CAL 100% from among the
N3:FLOW CAL100YX | configuration items using [ » ] and [ & ] keys. Then
100.1 % press [SET] again to go into the calibration mode

and calcelare and display the span using a simulation

signal.

Pressing [SET], the syslem returns (o the ilems
sclection scquence.

SET

N3:FLOW CAL100X

B To change the span of the converter:

Key uperation' ] Display example Description

Pross [SET] fiest to start the items selection
sequence and select N3: FLOW CAL100% from
SET NI.FLOW CAL1DD¥ | among the configuration items using [ » | and
1001 % [ & ] keys. Then press [SET] again 0 go into the

calibration mode and calculate and display 100%
[lew rate point using a simulation signal.

> ADJUST READY Pressing [ W ], “ADJUST RI'AI‘]Y appv:jars a:s
100.1 % shown lzft and the system goes into a calibration
) ready condition. (Note 1}
Pressing [SET], ¥ CAL 100% ADJ" appears a5
- NI:FLOW CAL100% | shown lefi and the system starts the 100%
# CAL. 100X ADJ). | calibration. The zero calibration takes about 3 to
4 seconds. (Note 2)
S I N3:FLOW CAL100X | , ,
Newly calibrated 100% {low rate poinl appears.
100. 0 %
SET 51 o1 ; items
LT N3-FLOW CAL100X Pre.sm.ng [SEET], the systern returns (o the items
L = selection sequence.

Notes:
1. Tocancel the span calibration, press [ a ], The system returns to the point where 10%

flow rate is displayed.
2. Calibration time depends on the cxcitalion frequency (24 Hz: 3 sec, 12 Hz and 6Hz: 6 sec).
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9.2.4 Checking the Excitation Current ¥alue

You can menitor the exciting current valuc, The excilation current valuc is factory

adjusted when shipped. Contact your nearest Tashiba representalive if any change

is necessary.

B To check the exciting current value;

Key operation

Display example

Description

Press [SET] first to start the ilems sclection sequence

[ R se | e bEL > Jand [+ | keys Then
0.2100 mA £ s USUIE L dkeys.
press [SET] again to display the excilation curremt
vaulue.
Pressing [SET], the system refurns 1o the ilems
SET

N4:EX. CURR. DSP.

selection sequence,

07 -
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10. Digital I/O Functions
The LF304 converter has one standard digital output (DG} werminal. This errmoal can be
used in various ways, such as a pulse outpul, of an alarm ocutput terminal. One more digital

output {1DO2) and one digital input {DI) are optionally available.

Digital 10 functions described below can be assigned for DO, DOZ and DI

Fungtions

Description

Totalization

B The converter Iotalizes volumetric flow values,

W The totalized flow can be culpul as 4 pulse signal (DO! only)
sculed by a user-specified factar (counting rate),

B The rotalizer and pulse signal (DO only) can be controlled
{starls, stops and resets) with an external signal (DI).

Multiple Ranges

B Multiple measuring ranges can be switched according to the
process flow rates either automatically or by an external
signal (DI}

Forward and Reverse
ﬂuw medsurcients

B Forward and reverse [lows can be measured, The forward
and reverse flow measurements can be used topether with
multiple range switching function.

1ligh and Low Limit
Alarms

B Qutputs an alarm signal (DO1 or DO2) when the process
signal excecds or slays below the limit valucs.

Emply Pipe Alarm

W The detector pipe musl be filled with fluid all the time.
When it is not filled with fluid, the converter outputs an
alann signal (DO1 or DO2).

Tulalizer Preset Point

B When (e otalized [low reaches its preset counl value, the
converter outpuls a conlact output signal (DO or DO2).

Remote Zero Ad-
justrent

B Zero adjustment (en-stream at zero flow rate) can be started
by an external signal (TIT).

Fixed-value Cutput

Fixed current output and Tixed pulse cutput can be used 1o
check a process loop circuil. An external signal (120 can also
he used Lo control this fixed-value output.

Coavcerier Failure

Alarm

B The converler cutputs an alarm signal {DCH or DO2) i an
Crror such as memaory error or excitation circuit error oocors.
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10.1 Digital 'O Specifications

Diginal O specilications for the LF404 converter are described below:
B Digital Output 1{1301, )

Durput 1ype:

Transistor open collecior

Number of gulputs: 1
30V ode, 200 mA maximum
N Digital Output 2(DO2 )
Sohdstate rclay (nan polarity)
Number of outputs; 1
50V de, 150 mA maximom

Capacity:
Oulput lvpe:
Capacily:

B Digital Input {31 )
[npul signal:

[nput resistance:
Nummber of inpuis:

(standard)

{optinn),

{option)},

2010 30 ¥ de voltage signal
* High input level—20) 10 30 V de
« Low input level—-2 ¥ do maximum

Approximately 2.7 k&2
One point

» Bach /O terminal can be used as a specified function terminal when selected.
« Terminal COM is the signal COMMON for the other throe terminals (DO, DO2 and DI).

+ Bach leemminal is ivolated from the internal circuits.

{The vulput terminals are nal isolated from each other.)

Solidstate relay

(option)
\ N E
VA
Photocoupler
{oplion)
b
r_._._____...-—-"".
e
___________________ COM ]| po? Do
F 3

[

&

Vollage input{DI} |

Cantact outpul 2 (D02)

Contact output 1 {DO 1)

Transistor open collector
(standard}

Resistar

{oplhion)

flowmeter
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10.2 Totalizer and Pulse Output

Tor use the tolalizer and pulse outpul for external wse, procecd as follows.,

Counting Rate and Pulse Width Settings

B Sel the counting rate (flow volume per count) and the pulse width. Refer 10 8.2.10,
“Counting Rawe”.
* The counting rate should be set so that its rate for 100% flow rate omput is
within the range from 3.6 to 3600000 pulses/h. {(Note 4.)
* The pulse width can be sct from 0.5ms o S(Kims. the pulse width shauld be sel
to less than halt of the pulse ratc for 100% flow rate output. {Note §.}
Set the pulse width in accordanee with response time of receiving instruments. If the

pulse output is not used, pulse width setling is not needed.

DO [unction setting

B Seclect DO as a pulse cutput contact signal. Refer to 8.2.9, “Exigital /O™ This is not
needed if the pulse output is nat uscd.

DI function setting  {Note 1.)

B Set one of the D] functions. Refer 10 8.2.9, “Digital [)O0”
If the type of the flowmeter which has no optional digital inpul, Type Specification
Code LF404***1 {Ninth column; "1"), select the I function according to the way
B described in the {Note 1.}

Indicating Unit Setting

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

* In case of the converter for special specifications (reler to 7.3.3 *Converter for
Special specilications™), select an indicating unit for UNIT 1 andfor UNIT 2 among
units for not only tetalization (m?, 1,ml bbl, gal or COUNT} but alse Coede of

volumerric[ F, R or B}

Measurement Moade

M Sct the operation mode of the system o the mexsurement mode Refer to 7.3.1, “Mode

Change.”

continued on next page
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continued from previpus page

Clear {reset) the totalizer.

B Clear {reset) the otalizer by pressing [ » ] key.
[ you have changed the counling rate, clear (reset} the totalizer before youo start the

totalizer

Start the totalizer.

M Start the totalizer by pressing { & | key and make sure *C" is shown on the display.

Note 3}

Notes:

1. When the flowmeter has no optional digital inpat function (ninth column of Type
Specification Code; '17), the movement of the totalizer and pulse output after power on is
decided by setiing contents of opional digital input (D13 and digital input detective level.
Necessary, set the D function as “0: NO USE”,

Te let them start, operate the control keys on the pangl (Option) according to Totalizer

Omperation in the next subsection.

2. Iis preferable Lo set the indicating unit (UNIT 1 andfor UNIT 2} 10 one of the umits ap-

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

3. If dhe indicaring unit (UNIT 1 andfer UNTT 2) is not the ane for totalization, “C™ does not

appear on the display.

4. Example for counting rate:

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

Counting rate{pulse rate)
Min.: 3600¢m"/h} £ 3600000(pulses/h) =0. 001 m'=1 |
Max : 3600(m*/h) / 3 6(pulscs/h) <1000 m’




TOSHIBA 6F8ADT770

5. Example for pulse width:

Examplel
Case Range 3600mYh {Im'is)
Counting rate(pulse rate)  -0.001m’
the pulse rate for 100% flow rate
: 3600(m’M) / 0.001(m’y =3600000pulsesih=1000pulses/p
the pulse rale= 1ms
tthe puise width(Max.) = 1ms / 2 = 0. 5ms
Example2
Casc  Range 3600mth  (1m'is)
Counling rate(pulse raic)  :1000m”
the pulse rate for 1004 flow rate
- IGUO0M /M) £ 1000(m™) =3.6pulses/h=0.001pulses/p
the pulse rate= 1000000ms
the pulse width(Max.) = 1000000ms / 2 = 50000 0ms
but, the pulse width is 300ms Max.
% the pulse width(Max. ) = 500ms
Example3
Case  Range 3600mYh  (1m's)
Counting rate(pulsc race)  :1m’
Scthing pulse width Oms (automatically sen)

the pulse rate for T00% flow rate
: 3600(m*/h) / 1{m") =3600pulses/h= I pulsces/p
the pulse rate= 1000ms
the pulse widlh{Max.) = 1(00ms / 2 = 300ms

tut, 1he pulse width that automatically set is 100ms Max.
% the pulse width {Max.) = 100ms
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Totalizer Operation
B Using control keys on the panel {option)

Ta start, stop of clear (reset) the toralizer, follow the procedure described below:

Key operation | Display example Description L
Starts the totalizer (and pulse entput)."C” for counting
— F 1C will be displayed and either “F” for forward or R for
1. 2300 m/s reverse flow direclion will also be displaved.
- £ 121 i-l?pi lh:; l.t'Jmhfer.(and pulse autput}.C” shown an the
1. 23000 n/s 1splay disappears.
(3 F o Clears (resets) the wotalizer (and pulse outpn)
1. 22000 m/s
NOTES

L. In case of the normal converter or,
the converter for special specifications (refer to 7.3.3 “Converter for Special
specifications”and setting Code of volumetric, B the indicating unit (UNIT 1 and/for
UNIT 23,
{1} Sciting a bi-dircctional (forward and reverse) mulli-range, the display shows either
forward or reverse flow counts depending on the flow direction.
{2} Selting a unidireetional multi-range or single-range, the display shows only

forward flow counts depending on the [low direction.

2. In case of the converter for special specilications {reler 1o 7.3.3 “Converier for Special
specifications™), setting an indicating unit tor UNIT 1 and/or UNIT 2 among unils for
tatalization {m?, 1 ,ml ,hbd, gal or COUNTY, and setting Code of volumetric.{ For Rjthe
indicating unit (UNIT 1 andsor UNIT 2),

1) Setting code of volumetric F, the display shows forward flow counts,

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

ak

When [ P ]is pressed, the flow counts for both directions will be cleared o zero.

4, Non-volatile niemory is used to store the totalizer counter value. Therelore, Ihe value will

be retained in the memory cven if the power is cut off.
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B Using the optional DI signal

Remote operations for the totalizer and pulse output can be conducted using the optional DI
signal. The lollowing functions in the table can be performed. See 8.2.9 “Digital 1G™ (o

select these {unclions.

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

:::ugniii‘ilni::)m (D) DI voltage level Totalizer and pulse output

Totalizer L level Stops the owlizer and the pulse putput,
Start/Stop H level Staris the totalizer and the pulse oulput.
Totalizer H level Stops and clears (resets) the lotalizer,
Reset/Start L. Tevel Starts the wotalizer and 1he pulse output.

* In case of the converter for specizl specifications (refer to 7.3.3 “Converter for Special

specifications™), you can select Digital Input Detective Level (Only {or Counter Control).
For detail, see 8.2.19 “Dgital Tnput Detective Level™

*Select H level(1:H LEVEL) ; refer o vpper table,” DI signal{normal converer,

detective level: H level)™.

“Select L level{:L. LEVEL) : refer to under table,” DI signal{cenverter for

special specifications detective level: L level)”,

N signal(converter for special specificationy, detective level: L level}

D‘igita.] "’P“‘ (bn DI voltage level | Totalizer and pulse output

Functions

Totalizer L level Starts the totalizer and the pulse cuiput,
Start/Siop 1l level Stops the totalizer and the pulse cutput.
Totalizer I lewvel Starty 1he totalizer and the pulse output,
Resct Starl I. level Stops and clears (resets) the totalizer.
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10.3 Multi-range Functions
Multi-range functions can be sct under the confipuration item “RANGE TYPE.” Refer to
8.2.6, "Span (Range).” Four types of multi-range confipurations arg available as shown
helow:

(1} Auwtomatic selection of unidirectional Flow mulri-range
(2} Aulomatic selection of bidirectional flows multi-range
{3} Remole selection ol unidirectional flow multi-range with an exlernal signal

(4} Remole selection of bidirectional flows multi-rangs with an exiernal signal

Proceed as follows to use the multi-range functicns.

Range sefting

WS¢t as follows referring to 8.2.3, “Span (Range),”
1. Select “RANGE TYPE.”
2. Selthe span for ranges 1o 4.

3. Setthe hysteresis valoe.

OYDI function setting

B Set XO1 and/or DO2 (option) to use them as range cutputs. Befer to 8,2.9, “Digital
Lo

B Tosclect ranges with a remaote signal, use DI {oplion) as 4 remote signal. Refer to
B8.2.9, “Drigital 110"
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® Qutput performance of multi-range functions

{1} Automatic selection of unidirectional low multi-range

Qutput {(%6)A
125

100

Elysleresis

{0 to 25%) *

0
4mA
-
Reverse { Forward direction Flow rate
direction
Range oniput Dutput-s:.tams
No. 1 oNn /O / oN  /  OFF
Nao. 2 ON / ON / OFF / OrF

Note: The correm ouiput tor opposile direction flow 15 4 mA.
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(2) Autematic selection of bidirectional flows multi-range

Oulpul (%)

1 Rangc 4 *

Hystoresis

20mA

Hvsteresis

Reverse direction 0 Forward direction Flow rale
Range ourput Chuipaot status
Ng,1 o/ ON o/ OFF
No2 ON {OTF

B Reverse to Forward direction change

Output

Low cutofl

[ Low
. eutoflf

® Forward to Reverse direction change

AN

COutput

Low cotoff
x 1.25

'| cutoff
E 7 G S 4"”,\‘

- Low cutoff
x 1.25

-low cutelf ' _
» 125 .................. iH
Reversy

flow

Forward  Flow
How rate

Reversc
{lovw flow Tate

0 Forward Flow

- 17—



TOSHIBA 6F8A0770

(3) Remote selecticn of unidirectional Aows multi-range with an eéxternal signal

Chutput (%)

123

o

Range 2 Range |

n —
4mA
Reverse 0 Forward Flow rate
direction direction
External signal H level inpa I. level input
Range oulput No. 1 ON oLl

Nnte: The curcent oniput for opposile direction flow is 4 mA.
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(4) Remote selection of bidjirectional flows multi-range with an external signal

Crutput (50)

Range 2

.............. - AmA
Rewverse { Forward Flow rate
direction direction

Exlernul signal L level H level H level L level

Range oulput No.] QFF ON ON OFF

Range oulput No.2 ON OFF

B Reverse to Forward direction change

Ouipt

Laow cutoff

. Low cutoff
x 1.25

Reverse ]
flow

Forward
flow

¥

Flow
Tdle

m Forward to Reverse direction change

Oulpul

Low cutoff
* 125

Low |
cutoff
— 4mA
. - Low cutoff
e s o ®1.25
Reverse i Forward  Flow
flow orw rate
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1(+.4 High and Low Limit Alarms

Procecd as follovws 1o use the high and low 1imit alarms:

High and Low limit ¥alue setting |

® Set the high and/or low timil alarm enable/disable status to ON and
s2t the limit value Tor high and/or low alarm. See 8,2.12, *High and Low Limit

Alarms.” To disable the high or low limit alarm, sct its enable/disable status 1o OFIY

DO function setting

B Set X3 andfor DO2 (optian) as high andfor low Limit alarm outpuls, and select the
aclive status, Normal Open or Normal Close.
Ser 5.2.9, “Digiral 110"
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B High and Low Limit Alarm Ouiput Performance

(1} Single range performance

value Ty

Culput (%}

wehtime | T

Hysteresis
2.5%

Low limit o
value

o
_—

=

e
Alarm Alarm Alarm
autput uiput output

Time
{2) Multi-range performance

In an cxample shown below, 4 low limit alarm is set for the Range 2 and a high limit
alarm is set for the Range 1.

Qutput (%)

A
Range I high ;
limit valuc TR

'

Hysleresiy Hysteresis
2.5%
+
Ru]’lgﬁ 2 ].ﬂw T
limit valuc _
Hysileresis
2.5%
hoect - =
Alarm Alarm Alarm
autput Gutput aulpul
. , , - Time
Nate: Alarm output contacts are open while the converter is powered olf,
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10.5 Empty Pipe Alarm

Proceed as follows to use the emptly pipe alarm guiput.

Alarm ontput setting

B S5ct the cmply alarm enable/disable status 10 ON. Sec 8.2.13, “Empty Pipe Adaim.”

D[i function seiting

B Sct DO or DO2 (option) as the empty pipe alarm cutpit, and seleet the aclive
states, Normal Open or Normal Clase. See 8.2.9, “Digital IFO” If you1 use the empty

pipe alarm function but not an exlernal ootput, this setting is not needed.

B Outpui conditions when an empty pipe alacm occurs:

» 4-20mA oulput: dinA .
Note: In case of the converter for special specifications (refer to 7.3.3

“Converet for Special specifications™), select the value which
be set 4-20mA Alarm Chutput.
For detail, see Sec 8.2.1874-20mA Alarm Outpul ™,

« Totalizer and pulse output:Totalizer and pulse output arc stopped.

» Measured data display:  Zero is indicated for instantaneous flow rate.

« Alatm putput: Condition pregrammed in the Digital oulput funclion and

aclive slatus set,

Note: Alarm vetput conlacts are open while the converter is powered oft.

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

function.
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1.6 Preset Point Catpuot

Using this presel point output function, you can output a contacl signal when the totalized

flow rcaches its preset value, Proceed as follows to use this [unction,

Totalizer setting

B Set necessary parameters and selections o use the totalizer. Sce 10.2, “Totalizer and

Pulse Outpul.™

Preset value setting

B Sel the desited preset value, See 8.2.11, “Presct Count Value,” |
In case of the converter for special specifications (refer to 7.3.3 “Converter for
Special specifications™), scleet the desired preset point output function.
8.2.20."Preset Function”

DO/DI function setting

B Sct DO1 or DO2 for use as 2 preset point output. Sec 8.2.9, “Digital Q"

B To clear (reset) the totalizer with an cxternal signal, set D as a Reser/Start signal.
In casc of the converter for special specilications (refer to 7.3.3 “Converter for
Special specifications”), select Digital Input Detective Tevel. 8.2.19 DI detective
Level™.

1f you use the control keys on the panel (optional} o clear (reset) the 1otalizer, this

selting is mol needud.
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B Preset point output performance{1)

The following is an example for presct point output {output status level hold mode Y in
which the totalizer is resel with an extemnal signal {DI detective Tevet is ).

H level inpul
Reset/Stirt signal

[, level input

Totalizer i
flaw counts Preset peint
0 | = ; =N
Reser Sart ; Reset
Preset point ON
cutpul :
QFF

Input/Output sipgnal time chart

» When the Reset/Start signal is in H level, (he 1otalfzer is reset 10 zero and stops counting.
+ When the Resct/Start signal goes to L level, the watalizer starts counting.
» The preset point oulpul goes ON when the lotalizer counts reaches the presel point , and

the outpul goes OFF when the totalizer is reset to zero.
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B Preset point ouiput performance(2)
The following is an example for preset paint output {pulse out made ¥ in which the wealizer

15 reset with an cxternal signal (DI detective level is L)

Note; Only In case of the converter for special specifications {reler 1w 7.3.3 “Converter for

Special specilications™), this preset point output (une shol pulse modg) can be selected.

Reset/Start yignal H level input

Totallzer low counts | /

L level inpul

Preser point
U =
Reset : N Reset
| St —l N
|
Presed point outpat .. e OFF
for the totalizer s For 1t takes the time selted pulse

resel 1o zerf widih from the output goes ON

* When the Reset/Start signal is in L lewvel, the totalizer is resct to zero and slops countling,.
» When the Reset/Start signal goes 10 H level, the otalizer starts counting,

» The preset point cutpul goes ON when the totalizer counts reaches the preset point.

« The output goes OFF when the totalizer is reset Lo zero or when it takes the time sarted

pulse width [rom the aulput gocs ON.
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B Preset point output performance(3)

The following is an example for preset point ouiput (pulse out mode )

Note: Only In case of the converter for special specilications (refer 10 7.3.3 “Converter lor

Speciat specifications™), this preset point cutput (one shol pulse mode) can be selecied.

Setting presel count: 100

200
Tolalizer
flow counts 100
0
ON

Presel point output —_
== OFF
_____-—'_'_._._'_
,A__/::il)—#f

For it takes the nme setted pulse
width from the ocutpul goes ON

» The preset point outpui goes ON when Ihe (otalizer coonts reaches the presct point {100 in
this example). And the next preset point (200 in this example ; current preset point :100 and
preset count :100 makes 2040 is setted. In this example repeat this process .

* The autput gocs OFF when it lakes the ime setted pulse width from the ouipur gocs ON.

NOTE: [If preset pulse is setted and preset pulse width is longer than the iaterval of that totalizer
reaches the preset point, the cutput can't be form pulse out.

If pulse output is nesded, set presel count according Lo shown below.

Presct Pulse The Interval of Example) Count rate:(.01 }
Width that Totalizer reaches Flow verosity:10 1/s
the Preset Point Totalizer count up rale: lms/ COUNT
0ms More than 100ms Presel Count:more than 100
S00ms I More than 1000ms Presct Count:more than 100
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10.7 Remote Zero Adjustment
On-strgam zoro adjustment in a 2ero flow rale condition ¢an be started with an external signal.

T'a do this, set I ay 4 zero adjustment start signal, See 8.2.9, “Digital 110”7

B Start signal requicements:

. gy T
Zero adjustment A 1. level
start signal Zero

¢ L0 seeonds  adjustment

. start

21 seoonds

The stari signal must be set 1o H level ficst, then it most go to L level after the passage of
more than 10 seconds bat not more than 20 seconds, as shown above. (IF the signal docs not

£o 1o L level within this specificd period, [t will be ignored.) As soon as the signal poes to L

level, zero adjustment sequence starts.
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10.8 Remote Selection of Fixed Value Output

A user-specified current output and pulse outpul can be selecled with a DI signal.

Proceed as follows 1o use this function:

Fixed-value setting

DI function setting

B Ser tie fixed-value for current output and for pulse outpur, See §.2.153,
“Iixed-Valoe Output.” Set the fixed-valve output enable/disable status 10 “OFI.”

[f the pulse culput is not used, fixed-value setting lor pulse output 13 not needed.

B Set 110 use as u fixed-value outpul conirol signal. Sec 8.2.9, “Digital IO ™

Contral signal input conditions:

Contral signal input level

4 =20 mA and pulse outpul

L level

Outputs the measured value.

H level

Outputs the fixed-value,
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10.9 Converter Failure Alarm
When one or more of the following converter errors occur in a sclf-iagnostics sequence, an
alarm signal can be oulput. To use this function, set DO1 or DOZ 10 use as an alarm output
signal. See Chapter 12, *Self-Diagnostcs and Warning Funclions” for details el each alarm

stalus,

B Self-diagnostics errors

Self-diagnostics error Error contents

{LLCI display)

*ROM ERROR* ROM error

*RAM ERROR* RAM crror
PARAMFETER FAIL System parameter cooor
EX. CURR. OPEN Excitation circuit open
EX. CURR ERROR Excilation current error
ADC. ERROR ADC error
INVALID TOTAL Invalid totalizer counts

B Qutput conditions
Active status of Alarm outpat can be selected as follows,
» Normal Open;  wransistor / relay contact 15 closed when an crror occurs.

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

Nete: Alarm gulput contacts are apen while the converter is powered off
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11. Communications Function
The LF4AD4 converter uses the HAKL protocol 1o transmit digilal signals over the 4-20mA
outpul ling. The AF100 hand-held terminal s uscd to communicate with the [LF2464 usipg the
HART pretocol. You can check or change configuration parameters, calibrale the lowmeler
ar monitar the flowmeter measuring value from a remote place,
S¢e the instruction manual for the AF100 hand-held terminal {0FRAOG99) for deails,

11.1 Connections with the AFL00 Terminal
Conngct the probe cable of the AF100 terminal in parallel with the load resistance which is
wired from the current cutput terminals (+ and —). Use points such as pins of terminal board
or junction terminal to connect with the clip of the probe. See Figure 11.1. 'To connect the
AF100 dircctly 1o the flowmeter, use the terminals + and —, Se¢ Figere 11,2, These current
culput terminals are polarized (positive and negative) but you can connect the probe to these

terminals without considering their polarity.

o A -20 mA DO {Communications line)

] |

Luad resistor

I'_‘_[_T Terminal block ar

junction terminal

L]

Flowamcter

AT0

Figure 11.1 Connections to the current output line

he cable

i

AF10

L T
Terminal block

Figure 11.2 Connections to the terminal block
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11.2 Communications Procedure

Basic aperations of the AFI00 rerminal are as follows. See (he instruction manual
af the AR terminal for details.

[Procedurel

Communications start

L J

Drate and Time setting

]

Function menn

|

Data transmission

L J

Write protect/permit

¥

Operaticn menu

h J

Drata check/change

¥

Communications enl

NOTES

[Operations]

Making sore the probe cable of the AF100is connecied (o the
flowmeter output line, turn on the power of the AF100,

Alter the initial display, date and time seiting display appears.
Enter the current date and time, and press [ENTER].

Press [ENTER] only for date and time not to be changed.

Function menu appears. Sclect [F1 : Sensor].

Data icansmission starls. Various flowmaeler data will be
transmitied to the AF100.

Select whether you wish to change/ write data to the flowmeter
or simply read dala from the flowmetcr:

» Press | YES] and |[ENTER] to changefwrite data; or

* Press [NO] and [ENTER] Lo read data only.

Qperalion menu appears. Sclect the desired operation item.

The dala of the selected operation item appears.

To change data, press [SET], enter new duta, and press
[ENTER]. The new data will be transmitted (o the flowmeter,
Then the new data appears on the AF1iK). Make sure the data is
correct.

When all the operations are completed, press [ESC] as
many Limes as NEcessary to return 1o the operation menu.
Then remove the AF100 probe cable from the flowmeter
output ling and turn off the power of the AF100.

1. Pressing [ESC] continuously, the system goes back to “Write protect/permit.”.

2. Pressing [HOME] continuously, the system goes back to “Function menu.”
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11.3 Cautionary Nates on Communications

Observe the [ollewing notes and limitalions when you use the commanications function.

M Current output load
Load resistance: 240 to L kf2{including communications linc resisiance)
Load capacitance: 0.22 gF maximum {including communications line capacitance)
Load inductance: 4mIT maximum (including communications line inductance)
Cahle length: 2 km maximum (approximate value when 1.25 mm’ shiclded cable
is used under standard operating conditions.}
B Wiring cable
Use 2 shiclded output cable as specified in Table 5.1.
B I[nterference on 4-20mA corrent signal
To communicale with (he flowmeter, a digilal signal (ampliude 0.4 to 0.8 V in the case of
50042 load resistance) with a frequency of 1.2 to 2.2 kHz is superimposed on the 4-20mA
current signal. If a high-response receiving instrument is connected (o the current output [ine,
the superimposed conmmunications signal may interfers with the instrument. To prevent this
interference, put a low-pass filter with a time constant of about 100 ms into the inpul circuit of

the recciving instrument.

Current output

l - -
F |
t+ —hoty T
| 1
r R |
Load t . !
. ! -
resistance ] |
! |
1 |
3 |
- T T
(.
Converter Filter Receiving instrument

Figure 11.3 Filter connection example
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12. Self-IYiagnostics and Alarms

Self-diagnostic items and their error or alarm messages arc described below.

12.1 Self-diagnostics

The LF404 converter has a self-diagnostics function 1o detect such problems as setting error,

1Y0 error or converter hardware failure and shows the resulting error or alarm messages oo
the LCD display {opticnal} or on the AF100 hand-held terminal through the HHART protocol

cammunications. The error or alacm messages and their corrcctive actions are desceribed

helow,

B Setting error

If you try to set the value or measuring unit out of the range specified for cach itom, one of

the following error messages appears.

allpwable low limit,

¥ H OYER C RATE

Counting rate exceeds the
allowable high limit.

 [. OVER C RATE

Counting rate poes below the
aflowable low limit,

Error message Description Corrective action
SBetting  walue  exceeds  the

# I OVER SPEC. | ,jiowable high limit,

£ L OVER SPEC. Setting value goes below the Try 1o set the value

within the specified
range.

* MCLTI RNG ERR

Span 18 ot appropriate Tor
wulli-range configuration.

Try to set the span as
specificd.

B High and low limit alarms

It the flow rate reading goes oul of the sel range, one of the following messages

appears. If the lngh or low limit alasm enable/disable status is sot o OFF, it

alarm function (high or low} is disabled. See #.2.15, “High and Low [Limi

Alarms.”

Alarm message

Description

Corrective action

Flow rate rcading exceeds

Arrange s0 thal the

H ALARM the high limit. reading  stays below
the high limit.

Flow rale readding goes below | Arrange $0 that the

L. ALARM the low limit, reading  stays abuve

the losw limit.
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B Empty pipe alarm

I the detector pipe 15 not tilled with fluid, the following message appears.

Design piping so that Ihe detector pipe is always filled with the fluid to be measured. If the

emply alarm enable/disable status is set to OFF, this [unction is disabled. See 8.2.13,

“Empty Pipe Alarms.”

Alarm message Description Corrective action
Detector pipe is not filled | Arrange piping so that the
EMPTY with Puid. detector pipe is  alwavs
filted with Muid.

Precautionary notes on using the empty pipe alarm

(1)

(2}

(3)

The flowmeter detects an emply pipe condition Iy monitoting the impedance and signal
level batween the flow signal lines connceted 1o a pair of electrades. Therefare, the
following factors may trigger an erroneous empty pipe alarm.:

» Opening or loose conneclion of flow signal lines

¢ The fluid 10 be measured carrying a lot of bubbles

» Contamination of the elecirade with non-conductive deposis

It the Mowmeter is not grounded properly or if it is in an enviconment where high
elecirical noise exists, the emply pipe alarm may oot function properly. Under these
conditions, 1he reliability of flowmeter accuracy itself is not high. Try 1o ground the
flowmeler securely 1o an independent pood pround and relocate the cable runs 1o

prevenl noise (rom entering into the flowmeter cirguit,

If the Auid still cemaing in the detector pipe of the imernal wall of the deteclor pipe is
contwminated with electrically condugiive deposits, the impedance between the signal
lines will not go high and the empty pipe alarm may not work. In this kind of event, try
o use other means o detect an empty pipe condition (such as z pump stop signal or a

signal from a valve),
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B Converter hardware failure

The syslem checks the internal cirenitry at the time of power-uy for all error items and

checks continuously for the specified items as described below. If an error is detected, one

of the messages shown in the table below will be displayed.

If multiple errors accur, their messages will be displayed cyclically. The diagnostics items

concerning the excitation cable and excitation circuit are detected using the ADC circuit.

Thus, if the ADC fails, No. 4 (excitation cable) and No. 5 {excilation cireuil) errorg can

not be dereeted correctly. Further, this entire checking system is based on the CPU in the

flowmeter, Therefore, if the CPU fails, no accorate dizgnostics or ermor message display

can be oblained.

No. | Error message Description Corrective action
Internal componenls or
E ¥
1 ROM_ERROR ROM eerar printed-circuit board most be
2 | % RAM ERROR # RAM error repaired or replaced.
Contact your nearest Toshiba
3 | PARAMETER FAIL System parameter error ; Epresenll'ativ .
Cxcitation cables are not Connect the excitation cables
4 |EX. CURROFPEN connecled, correctly.
A error occurred in the Internal components or
§ |EX CURR ERROR excilation cirguit, printed-circuit board must be
repaired or replaced.
6 | ADC. ERROR ADC error Contact your nearcst Toshiba
represcntative.
= INVALID TOTAL Totalizer data was destroyed The error message disappears
due (0 external nolse. (No if you press the reset koy,
message appears if (otalization
is noL used.)
NOTES

1.  Errors No. 1 1o Na. 3 can be detected only at the time of power-up. The flowmelcr
does not start measurement if any onc of these crrors is detected. If these crrors
accur after power-up, the flowmeter cannot detect these errors, and thus may
indicate and oulput incorrec! data.

2. [Lrrors No, 4 (o No. 6 may not be detected even if Lthe errors result in incorreet
flowmeter accuracy, becuuse of characteristic diffcrences in components used Lo
detect these Srrogs,

3. CPL error cannot be detected. If the CPU stops, the watchdog timer resels the

internal caccunts and the flowmeter starts again from the initial power-up condition.
Depending on CPU condition, the flowmeter may nol indicate and ouipul correct

tlata,
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12.2 Output Status for Errors and Alarms

The flowmeter data display, current and pulse oulputs will become as Tollows il an error o1

alarm oceurs,

Error or alarm Data Current culput | Totalizer and
message display (4-20mA} pulse output Remarks
ROM ERROR — Stopped After powst-up,
no megsLrement
(Note 1)
starts.
RAM ERROR — Stopped
PARAMETER TAIL Fero Stopped
(Note 2)
. . ero wljusiment
EX. CUERR OPEN Lero AmA Stopped (on-stream at zero
{Note 3) flow rate) cannot be
conducted.
EX.CURR ERROR | =% Stopped
ADC. ERROR Lero Stopped
EMPTY ez Stopped Zero adjusiment
{on-stream al zero
flow rate) cannot be
conducted.
INVALID TOTAL Measurcid Measured Mleasured Tjhﬂ eriof n!cssagc
disappeacs if vou
Jara tlata dula
clear (rosel) the
Lalizer,
H.ALARM Measured Measured beasured
data data dala
L.ATLARM beasurcel Measured M casurcdd
dala data dala
Notes
1. The display and oulput may not be as indicated depending on the natore of the ROM error,
2. U parameters related to the current cutpul are defective, the current outpul may nol be
exactly 4mA.
3. Incase of the converter for special specifications (refer o 7.3.3 “Convenier [or Spegial

specifications™}, select the value which be set 4-20mA Alarm Qutput, For detail, see See

£.2.18"4-20mA Alacm Output ™,
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13. Maintenance and Trouhleshooting

Safety precaution for Maintenance and Troubleshooting

/N WARNING

R Do oot disconnect while circuit is live unless location ts known 10 be non-

hazardous.
Live part of electric circnit or & high temperature depariment ¢an

causc explosion.

2
o
z“@
-

"B Do net modify or disassemble the enclosure,

|

' ® Strength degradation and defects of chiclosure can cause explosion,
1 DON'T

B Do not use parts of other products,

|
i Protective performance degradation for hazardous localion can

cause explosion.

DON'T
B Do not live circuits While assembly of all component is not over.

Praotective perlormance degradation for hazardous locatien can
cause explosion.

%,

DON'T
W [nstall per the National Electrical Code for the US (NEC, ANSIYNFPA 70)
and the Canadian Electrical code for Canada {(CEC, CANSCSA-C22.1).

Unsuitable conduit connections for hazardous location can cause
explosion.

@

/N CAUTION

B Do not conduct wiring workk when | @ Da not touch the LF434/LF404 main

power i applied, body when high temperature fluid is
being measured.
Wiring while power is | The fluid raises the main
® applied can cause electric ® body tempgrature and can
DON'T shock. DON'T cause burns,
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13.1 Maintenance
B Calibration
The 1.F404 converter bas a reference signul generating cireuit. This reference signal can be
used to check the zero and span of the converter for the purpose of insienmentation

maintenance or periodical inspection. See Chapter 9, “Calibration.”

E Fuse
The fuse can be taken out by unscrewing the cap of the fuse holder. Check that the fuse is
nol damaged. The fuse has we be replaced periedically. The recornmended replacement
petiod is 3 vears.

Type of fuse used:  Glass tube [use (normal blow type) 1 pisce

Rating: 1A, 250V for 10010 240 V ac or 110V dec power supply
2A, 250 ¥ Tor 24 ¥V dc power supply
Dimensions: Diameter 5.2 mm » 2 mm

B LCD display (optional)
If the characters displayed on the 1.CD are dimmed ar blurred, the LED display should be
replaced. To extend Ihe life of the flowmeter, replace the 1.CD carly. To check and replace

the LOD display, contact your nearcst Toshiba representative.

W Power supply it
Elccironic components detcriorate faster when the ambient temperature ix high, The life of
Ihe power supply unit in the converier is 9 1o 10 years if the atbient temperature is 40° C,
and 5 to & years if it 15 50° C. To extend the lile of the flowneter, we recommend you
replace the power supply unit early. Contact your nearcst Toshiba representative (or a

flowmeter inspocticn or unit replacement.
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IMPORTANT
(1) Itis reconumended that the detector pipe be cleancd ance a year.
(2) Usc alwavs new packing when mounting the flowmeter detector in the pipeline.

B Cleaning the pipe wall inside of detector

If the fluid w be measured containg sloery; a high concentration of electrically conductive
solids, the slurcy may accumulate as sticking on the pipe wall inside ol detector,

The sticking causcs a reduction of flow measuring cutputs when it is not Cleaned inside pipe
of detector for a long time,

The flowmeter needs to mike sure it remains arcund the wall inside pipe or not when the

following condition had happened.
(1} The flowmeter becomes a reduction of its oulput.
(2 The flowmeter can not improve its output in spite of being calibrated,

The flowmeter is required to remove along with clean it using a soft brush. It will be come
back the usual and stable flow measurcment after cleaning.
The pipe wall is never scraiched when cleaning.
*Toshiba recommends 1o clean inside pipe periadically when this condition will
become easily.
*|t 1% better to choose the suitable diameter which becomes more than 3 mfs as its
flow velocity 10 aveid this condition generally.
*1f uninstzll the flowmeter{delector) lrom the pipe flange, necessarily install new pak-
ings.
Notes: Before uninsialling the [owmeler{detector) from the pipe Mlunge, necessarily confirm
the {luid of temperature and chemical property, and empty the fuid from detector.
Prepare the way o protect operator and system from bad influence; high temperature

fluid and chemical property

B Operative life
The operative life of this flowmeter is 10 years from the date of shipment. "The life of the
flowmeter differs depending on the environmental conditions and the way it was ased. To
extend the lifc of the Dowimeter, inspect the flowmeter periodically and clean or replace

components it necessary.
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13.2 Troubleshooting
Il a problem occurs while using the [F434/ 17404, follow the flowcharts desceribed
below. You may find a way (o solve (he problem. The Flowcharts are based on three
symptoms (1) to (3). If you cannoi solve the problem, contact your nearest Toshiba

representative.

(1) Flow rate is not indicated.

( START \
/

¥

NO Use the correct power sopply
for each device.

Are power supplies correct
for each devige?

N

N

YES
¥
Arc power and 1O cables NO Install the eables correctly.
installed correctly? / Refer to Chapter 5, “Wiring."”
YES
¥
\ YES Replace the fuse with a new
Is the fuse not burnt? / | one
NO
¥
Set correctly. Refer to
NG
15 the flow range correctly o Chapter 8, “Configuration
set?
/ Parameter Setting.”
YES
- — ‘r
Is the arrow direction on \ NO :{l?a" t:w d:tzec t[:'hinrre::_tly '
the detector in accordance * Pc er d P o quatmg
with the actnal flaw? / rocedure.

YES

Contact your nearcst Toshiba
representative.
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(2} Flow rate indication is not corrvect.

( START )

L 4

Set correctly. Refer to
NO Chapter 8, “Configuration

Is the flow range correctly

\\\,r""’

e

set? Parameter Setting.”
YES
Is zero point correctly sct?\ NO . Perform the zero adjustment.
! Refer to 6.2, “Zero Adjustment.”
—I YES
Is the excitation current
value as stated on the NO . Set correctly. Refer to B.2.1,

flow direction tag? “Excitation Current.”

e

i

YES

b

15 the inside wall of detector

=

YES Clean the inside wail of the

L J

pipe contaminated? detector pipe.

/’)\\

NO

F

Design the putput circuit so that

1s the output load resistance NO

the output load resistance is less
than 1 kil.

/\'\

as specibied?

| YES

Are there two load

YES

"
+

Connect the two load resistors

resistors connected to the

ontput in paralle]" in scries, if necessary.

/"““-\

Tt

NO

Is accuracy calculated as lollows? NO

. _y Calculate as shown on the left.

{Suisuzod fow rate){Aclual Mow ratc)
\ Autual ow rate

K10

YES

F

| Contact your nearest Toshiba

. representative.
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{3} Flow rate indication is not stuble,

( S5TART )

¥

Is power supply voltage \ NO .| Use a power supply within
within the specified range? / "| the specified range.
YES
Are cables securely \ NO Connect each cable securely
connected? / "| to the terminat board.
YES
: Ground the flowmeter with a
Is the flowmeter grounded \ NG copper braid or wire(5.5 mm?
with 100 Qor less ground * minimum) to a good earth
resistance? ground (100Qor less ground
l YES resistance),
Is the detector pipe Rlled \ NO Design piping so that the
with fAuid? / detector pipe is filled with
fluid all the time,
YES
F
Is the fluid corrving \ YES ! Design piping so that the floid
buhbles? / =| does nnt carry bubbles.
N
Is there high-voltage or Iarge\ YES Install the Aowmeter away
current cable or equipment »| from equipment producing
electromagnetic or
near the Aowmeter? -
electro- static interference.

NO

¥
Contact your nearest Toshiba
representative,
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14. Principle of Operation
The aperating principle of the electramagnetic flowmeter is based on Faraday's Law of
¢leciromagnelic induction and it is designed to measure the volumetric flow rate of fuid. An
insulated pipe of diameter 12 is placed vertically (o the direction of a magnetic field with
flux density B {sce Figure 14.1). When an elecincally coaductive fluid flows in the pipe, an
clectrode voltage B is induced between i pair of clecirodes placed at right anples to the
direction of magnetic field. The electrode voliage E is directly propertional to the average
Muid velocity V.

The following expression is applicable to the voltage.

E=KxBxDxV[V].w (Eq. 14.1) F = induced electrode voltage [V]

K = canstant
B = magnclic fiux density [T]
Volumelric flow rale O [m'/s] is: [ = meter pipe diameter [m]
V = Muid velocity [m/s]
T oxD?

Q= =XV (Eqg. 14,2)

Using the Equation 14.1 and 14.2

4
F=KxBxlrx mx[}

4xK=B

Ez ————%0.....(Eq 143
= xp <" (Eq. 14.3)

Therefore, volumetric flow rate is directly proportional o the induced voltage.

A A

o _J U
Sqware-Wave Excitation

Z N\
'-..r"g‘E‘ )

Figure 14.1 Principle of Operation

The L.LF434/L.F4{ elecliromagnetic tlowmeter uses the squarc-wave excitation mathod,
which provides long-rerm stable operation. With square-wave excitation, 1the LF434/LF404
offers reliahle measurement without heing aftecied by clectroststic or eleciromagnetic

interference, or electrochemical polarization hetween the electrodes and the fluid to be
measured.
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15. Specifications

The flowsmeler specilications and the Lype specification code used when ordering the

flowmeter are described in this chapeer,

15.1 Flowmeter Specifications
B Overall Specifications
Measurement range in terms of flow velocity:
=03 mds o 0-10 més (041 mys 1o 0-0.3 mys range is available opticaally)
System accuracy:  See the following table,
Table 15.1 System accurzey

Flow rate as a Accuracy
percéntage  of
range 0.1-1.0 m/xs 0.3 - 1.0 m/s LO-10m/s
0o 2% H).1% FS
200 o 10H1% H(1.5% of rate
0 to 50% +.25% of F5
5010 1005 +0.5% of ralc ——T

Note; The accuracy above is measured under standard operating conditions at

Toshiba's calibration facility.

Dimensions and Mass: Sce Chapter 16, “Outline Dimensions.™
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N LF434 Detector
Meter size: 15, 25, 40, 50, B0 100,150, 200,250, 300,350} and 400 mm
Fluid pressure: 0.1 MPa  to the pressure limited by the connection flange
Connection flange standard: Sec Table 15.2 Type Specification Code,
Fluid conduciivity: 5 pSfem minimem
Floid temperature: —ifHto +80 °C (FPDM rubber Lining detector)
=10t +120 °C (Teflon PFA Lining detecior)
Ambient temperatere:  ~10 1o +6( °C
Dimensions and Mass: See Chapler 16, “Outline Dimensions.”
Principal materials
Case * + + = Carbon stesl
Measuring tube - - - 304 stainless slecl
Lining = = * EPDM rubber (standard for meter sizes 80 w0 4K mm)
Teflon PFA (standard for meter sizes 15 o 30mm}
Electrodes * * * 3161 stainlcss sleel {standard)
Grounding rings = * = 304 stainless steel {standard)
See Table 15.2 Type Specification Code for eptional matcrials and other related
information.
Structure: [P67 (NEMA 4X) Watcrtight

Coating: Phthalic acid resin coating, pearl-gray colered
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m LF404 Converter
Inpnt signal
Digital input DI {option)
Signal type: 2010 30 V dc voltage signal
Inpui resistance: 2.7 k2
Number of inputs: One point

Output signals
Current output: 4 to 20 mA de (Joad resistance 0 ta 1 k&)

[hgital puiputs —  One point (standard).  One more point is optionally available.
Digital output M) (standard):
Output type:  Transistor apen collector
Number of outputs:  One point
Output capacity: 30V de, 200 mA maximum
Digital output DO2 {option}:
CQutput type:  Solidstate relay  {noo polacly)
Number of outputs: One paint
Output capacity: 30 Vde, 130 mA maximuom

M function — One of the tollowing funcliens can be assigned for the optional B signal.
Range switching — Selects one of bwo tanges in the 2-range setting or selects either the
higher or lower range in the hidirectional 2-range sctting,
Totalizer control — “Starts and stops” ar “Resers and Stars” the toializer,
Fixed-value vutputs — Qutputs fixed-valucs for currcut output and pulse output.
Zero adjustment — Starts zero adjustment (on-stream at zero flow rate}.
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D01 and DO2 functions — One of the following functions can be assigned for DO
{standard) and/or DO2 {opticn).
* Pulse output {available only for DO1)
Pulse rate: 3.6 to 3600000 pulscsfhour
Pulse width: 0.3 te 300 ms (but less than haff of the period of pulse ourput for

100% flow ratc)
» Multi-range selection oulputs
Cne cutput vsed: (1) 2-range swilching (o1 unidirectional Nlow
{DO1 or DG {2) Forward/Reverse flow range swilching
Two outputs used: {1} 4-range switching for unidirectional flow
(D01 and D2) {2} 2-range switching lor Forward and Reverse flows

« High and/or low limit alarms outputs
Cratputs an alarm signal if the process flow rate gocs above or
below the sei limits, Qulpnt s1atus is programmable.
Setting range:  —1010 110% of the span (tange)
Quiput status:  Normal Open or Normal Close sclecied
* Empty pipe alarm aatput
Oulputs an alarm signal when the deteclor pipe is not filled with
fluid.
Outpot status:  Wormal Open or Wormal Close selected
* Preset point output
Quiputs a sipnal when the totalized flow reaches the preset value,
Sciung range: 1 1o 59999099 counts
Owpuae status: Contact ON {closed)
» Converter failure alarm
Qutputs a signal if an error occurs when self-diagnostics is
conducte.
Qutpur status: Noemal Open or Normal Close selected

Communications entpot

a smull digital signal is superimposed on 4-20 mA current signal
(conformed o HART pratocol)

Load resistance: 240 t0 1 k&2

Load capacitance: (.25 4F maximum

Load inductance:  4mH maximum

Cable length: 2km maximum (approximate value when 1.25mny* shiclded

cable is used under standard operating condition)

Note: HART (Highway Addressable Remote Transducer) is a communications
protocol for industrial sensors recommended by 1ICT

{HART Cammunication Foundation),

Damping: 0.5 10 60 seconds (selectable in increments of 1 second)
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Parametcer setting — Parameters can be set as follows depending on whether the LCD
display is provided or not,
LF404 with LCI) display: Three control keys are provided to set configuration
paranieters.
LF404 without LCT} display: The AF100 hand-held terminal is needed to set
parameters.
Zero and span calibration;
Buili-in calibration signal source allows converler unit check.
Zero adjustment:
Zero point adjustment can be started by pressing the switch in the converter.
Conditions when power fails:
The outputs and display will become as follows when power fails. Parameter setting
values arg stored in nan-volatile memory and the values will ke restored when the
power relurns to normal condition.
Current output: (1} mA de
Digital cutput: OFF [ Open )
LD display: No display
Power supply:
One of the following can be selected:
« 100 10 240 V ac ( Allewable voltage 80 to 264 ¥V ac ), 50v60 Hz {standard}
* 21V dc {Allowablc voliage 20.4 10 28.8 V dc)
* 110 V de (Allowable voltage 88 1o 121 V dc)
Arrester:
Arresters are installed in the power supply and curremt signal outpo! circuit,
Ta use the arresters, ground the GND tenminal. { Sce Chapler 5, “Wiring.™ )
Housing:  Aluminem alloy
Coating:  Acrylic resin-baked coating, pearl-gray colored
Strncture: [PG7 {NEMA 4) Walertight
Cahle connection pnrt  1/2-14 NPT thread
Vibration resistance
No resonance to the following levels of vibration:
* 10 10 60 Hz, amplitude 0.07 mm;
* 600 10 150 Tz with acceleration of 9.8 m/s™.
No problem occurs afler application of 30 Hz, 29.4 m/s vibration in any axis for four 4
hours.

Naote; Avoid using the fowmerer in an environment with constant vibration,
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15.2 Type Specification Code

Spucificalpen Code L3 Hmm
- [lesenption 10 3]
||L|3 als|e|7|a alw|n]iz|ia]a L
L F & | | 1 Elecir mapnetic Flomwmciar
Sivle
: Flansged connestion
Area ol use
4 Mhivisinn 2 asardous Lovalion
) [ BT
Timm [ 1527)
a3 [ 17}
40mm [ 1 1:3" }
Slaen {27 )
Rlmm [ 37 )
0o { 4" )
120mm { 6" )
200mrm { 8" )
250mm { 10"}
ADNmm{ 13"
Asbmm 14" )
ADmn {167 )
Mounnng Struciure
Haznrdous Jovation
Fx Approval
A DhetectorCanverier comhined type
CHA Cenificilion
I3 DetectorConverter combined bype
Conncotion fange slamlurd
ANE] 150
AN
BS BN 10
BS BN 16
DIN PN 10
LHM Fho16
I IR
JIS MK
15 20K
Eluelowde Matenal
3148l suinless s1ec]
Ti (tpniaim)
Fi-Ir {platinaon iridiun)
Ta [luntalam}
Halellew
Lining Matcrial
L Tetlon PI'A
13 Ethvlene propylens dien: methylens linksge
H Chluocoprene rubber
Cipnunding Ring Mubual
316 s1ainbess stecl
Z16L stainless sleyl
Ti {litanienm)
Ta (tamlalum)
H-Ir fplatinnnysicidium)
Tastelloy £
Flaw and calibratin® welacity range
0.3 10 10 mis (slandard range ceabooon}
0.3 1a 10 mds (speeified rnpe calibration)
119 L0 mis (speciled mnpee calibrtion)
Exenation and Sienai Cables
M el prcewded
Lialng
e coiling
phihalic acid resin coating peack-gray colured
tlack 1ar epoxy resin, thickness 0,3 mm
black 1ar epoxy resin, thickness 0.5 R
black tar epoxy resin, thickness {15 mm
{for aubmiersible rvpe ]

R ke 1] o Rl
LR
LR T T

L=

SR=IORMS

HnoaT

1O oo [O000000R0

pie il

I

[a3=< 3

QS (PEEEEFO |FOR (FEEEO |QOO0000RC

QO [BEFD |BEEEREO

T
| B
0|

£ NUTER

L- : Ohjec ! 1 Standard £ 2 Option — Mot available
NOTE | : EPIDM rubber lniag is availuble to choese anly i this specification,
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Tahle 15.3 Type Specification Code (Model LF404 Converter)

specification Code

12]3

5

f

7

8

Y

10

13

Spceification Code

L F 3

Electremagnelic Flowmelar

Shape
Round

Area of ke
Division 2 Hazardous Location

Lhsangna
FM Approval
C5A Approval

Mounting Strurtore
Detecton Converter combined 1ype

Dhisplay
not provided (standard)
LD display prowided

Ourput
4-20 mAde output and pulse auput {standard)
with digital 10 provided

Communicalions fanction
provided { HART protoce] )

LPE R SR

Fowor supply
100 e 2440 Yae, 50060 Hz
24 Vde
110 vde

Coating
Acrylic resin-baked coating pual-gray colered

Standard
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16. Outline Dimensions

B Meler size L5 to 150mm
| L4 N

|
|
|
|

1/2-14NFT .
-
1
i
—1 _._._|._—..... ——
| ,
L . ___T_.-_. _'_lj
]
. L] s
| Dimensions [4 :
Display 4
(mm) [inch)
not provided 142 7.56
provided | b &.a0
L3 | CWeight
Mcter size L1 L2 BSL0 | 1516 RS10 | Bs16
ANSL 150 [ ANSI 300  [ANSD 150 | ANS1 300
... .. DINIO | DIM]G . . DIN1Q DIX16
(inch) ' finch) (1) o]
mm inch mm |inch | mm | inch {“'”“J'_ {mma) {(kef) | (kgh)
15 | 12 | 140 551 214 | 843 ;26150 26050 | 1008 | 1030 { 6 | & e 14
25 I 160 | 6,30 | 217 K534 | 27450 [ 27450 a7 1{LY8 q 9 |
a0 | 112 | 170 | 669 | 226 | 890 [ 30000 |301.00] 1140 | 119 | 12 ! 12 24 %
s | 2 | 180|700 234 | 921 |31650 (3650] 1221 1246 | 14 04 | a1 | 35
B0 | 3 230 |90 | 240 | 980 349.00 34000 | 1355 | 1393 | 20 | 20 | 47 57
100) 4 240 | 945 267 TI0SL | 37700 ) 3TN L5 13.31 24 244 0l B3|
(50 6 | 260 10.24) 297 116943950 (43950 1749 | 1794 | 28 | 28 | 89 136
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®  Meter size 200mm

L&
|
: | |
o) ——
3 |
. r
1/2-14NFT 1
=~
1
E 1 .
Dimensions 1.4
Display 4
(mmy} {ingch}
niyl provided ' 142 156
provided | 216 _ 8.30
L3 | Weight
Merer slze L1 L2 BS10 | HS16 BS10 | BS16
3 ANSL 150, ANS] 300 ANSL 150 | ANS] 30
DINIO | DINIG . . DINIGDINIG
{inch) {inch) (b} (1)
_mm _|_inch mm | inch | mm  inch | (mm] _Lnl"_“] | tkeb (kgD _
200 3 300 11817 323 | 1292 493 4‘5'3J (947 20022 55_._| 55 136 208
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B Meter sizes 250 to 400 mm

1/2-14NFT oo
!
o~
|
\Ot !
|
L}
e
1Mmensions 14
Display . L4
) ) ) (mm) (inch)__
o provided 142 7.6
privvided ! 216 k.40
1.3 Weight
Meter size L1 L2 HS10 | BSL6 , BSID | BS16 e
ANSI 150 ANS] 304 i ANSL 150 ANS] 300
N DN LG [ DINEG . . DIMID(EMNIG
{inch) | (inchy (Ib} (1
mm__inch | mm | inch | mm | inch f’_“m? {mm) (kefy | (kgf)
250 L | 330 |13.78| 346 | 13.62 | 5435.50 548::3{] 21.62 2247 T4 i 200 320
300 | 12 | 400 |[15.75] 373 14.69 | 59550 6300 1 2419 2494 s 114 293 4Ahh
350 14 430 |17.72 390 1535 | 642,50 | 65000 | 2585 26,85 149 | lal Y 034
400 | 16 [ st 19.69 411 |1618]60350 | 70100 | 2793 | 28903 | ks | wi ) 487 | 7s3
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Appendix 1
Electromagnetic Compatibility and Low Voltage Safety

Electromagnetic Flowmeler LF434;LF404 hus been confirmed to comply with the requirements of the EMC
directive 89/336/CEC and the low voliage dircctive Y3/68/BEC.

EMC directive
This device has been tested in a typical configuration in accordance wilh the [ollowing standards in an in-

dustrial environment.

« Generic emission standard EN3NDE]-2
Conducted RE emissions EN35011
Radiated RF emissions EN55011
* Generic mnmundly standard EN300Z2-2
Conducted RF immunity ENV30141
Ruadiated RF immunity ENV30140/ENVANZ)4
Electrostatic discharge ENGIN00-4-2
Fast transient borst ENGIO00-4-4

The above EMC tests have been carried oot with the flowmeter installed propecdy in accordance with this
instruction manual. However, there is no guarantee that interference will not occur in a particalar installa-
tion.

To reduce interference to or from other equipment, please check the following installation points.

{1) Use shielded cables for all I/ cables. When the flowmeter is the separated type, the signal cable
and excitation cable for the connection  between the detector and the converter are suppiied by
Toshiba. Ta improve immunity, pass cach cable through a thick steel conduit tube.

{2) If this device is installed in an area where RFI exists, deviation of the current outpul signal may be
caused, In this case, ferrite cores will be requited on each /O cable. Please contact Toshiba or the
agency if required,

{3) This device is designed 1o be used in an mdustrial envirpnment and MAy cause receplion interler-
ence to radio, television or wireless communications. In this case, relocate the receiving antenna.

(4} The use of a transceiver or wireless cquipment near this device may cause interference to the acew-
rate measarement. I deviation of the output signal appears during usc of & radio, increasc the dis-

tance between the converter or the signal cable and the antenna.
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Low voltage directive

Low voltage standaeds ENG1010-1
Environmental conditions:
Installation category I
Pollution degree z
Altitude Up to 20{0 m

Other condilions are specified in Chapter 15, “Specifications.”
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USER'S FORM
NOTES

U'nit purchased from

MName
Title

Tel

Model/Specification Code  LF434/LF404

Serial Noo

[ndustrial Fguipment Department
1-1,5hibaura 1-chome, Minato-ke, Tokya, 113, Japan
Tel: +81-3-3457-4900  Fax.: +81-3-3444-0268
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