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1. UNPACKING AND GENERAL PRECAUTIONS

The Model KIX18B converter has been approved by Factory Mutual Research (FM) as
"Nonincendive" (for Class I, Division 2) and "Suitable" (for Classes II, I1I, Division 2 Groups F
and G) device.

Immediately upon receipt of the instrument, unpack and inspect it for the items mentioned in
this section. Note that the environments of the place of storage or use of the instrument should
meet the requirements mentioned in this section.

1.1 Unpacking and Inspection

Immediately upon receipt of the instrument, unpack and check it for any signs of damage
which might have been sustained when in transportation. If such signs are found, immediately
notify the bearer and/or the dealer. Check that the accessories as shown in Table 1.1 accompany
the instrument. If any of them are missing, immediately notify your dealer.

Table 1.1. Accessories in Packing

Item Parts No. Qty
Fuse (3.15 A) 83957018-009 1
Mounting bracket ‘
For Wall Mount 80279935-001 1set*  Either one of
For 2-inch Pipe Mount | 80279935-002 1set*™ these sets
Unit sticker 80354323-001 1 sheet

* Four mounting brackets, and four sets of bolts and washers

**  Two larger mounting brackets, two smaller mounting brackets, four through-
bolts, four sets of short bolts and washers, four sets of nuts and washers

1.2 Model No. and Instrument Specifications

Check that the model number indicated on the nameplate conforms with the instrument
specifications ordered, referring to the model number table. The nameplate is as shown in Fig. 1.1
and is posted on the side of the instrument. The DETECTOR MODEL column is left blank.

Fig. 1.1. Nameplate




1.3 Environments for Storage
To store the instrument for a long period of time, note the following:
(1) Itis best to store the instrument to be repacked in the box in which it was delivered.

(2) The environmental conditions of the place of storage should meet the following require-
ments:

+ Should be well protected against adverse weather.
+ Should be well protected against mechanical vibration.

» Ambient temperature should be —40 to +70°C (25°C is ideal) [-40 to 158°F (77°F is
ideal)].

» Ambient humidity should be 5 to 95% RH (60% RH is ideal).

1.4 Environments for Use
The environmental conditions of the place of use of the instrument should be as follows:
+ The ambient temperature and humidity should be
Temperature: —10to 50°C (14 to 122°F)
Humidity: 10 to 90% RH

+ Should be apart from heavy duty electrical apparatus (such as power transformers).

Should not be exposed to direct sunlight or other adverse weather.

Should not be exposed to dusty atmosphere.

+ Should not be exposed to corrosive atmosphere.

Should be easily accessible for maintenance service,



2. GENERAL DESCRIPTION AND SPECIFICATIONS

2.1 Description

Model KIX Converter is a microprocessor-based instrument, whose parameters can be
remote-configured from Smart Field Communicator (SFC).

A typical structure of an electromagnetic flow metering system is shown in Fig. 2.1.
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Notes:

1) Exclusive-use cables
@ Excitation cable (KIW type)
® Signal cable (KIW type)

2) Under configuration of
‘communication by SFC,*
DC power supply for loop and
resistance of over 250Q are
required on the current output
line.

3) Wire connection of SFC is
effected only when communica-
tion are made.




2.2 Specifications

Item

Specifications

Power requirement

AC 100, 110, 120, 200, 220, 240V + 10%, 50 or 60 Hz £ 2 Hz
DC 24V £ 10%

External power supply for
SFC communications

Refer to the figure.

(Load resistance of 250 chms minimum is
required to enable communications with
SFC. When SFC communication function
is not used, external power supply is not
required. In this case, load resistance of
current output is 0 to 600 ohms.}

1460

Load resistance (2}
. Supply voltage — 8.5
0.025

620

Load resistance (Q)

Power consumption

Output signal

300 Operative limits
250 | D‘I‘\]
16.0 24.0 45
Supply voltage (DC V)
14W (22VA) (Including detector and converter)
Current output: 4 to 20mA DC
Loadresistance: 0 to 600Q

Contact output: ~ Any 1 point among the following under open collector external load of
DC 30V max. 200mA max. (in case of resistance load)
¢ Upper/lower limit alarm, self-diagnosis alarm, empty-status detection
¢ Direct/reverse flow direction discrimination signal output
¢ Dual range discrimination signal output
¢ Preset counter output
Pulse output: e Open collector output
010 2,000 Hz, pulse widths 0.3,0.5, 1, 7, 10, 15, 30, 50, 100 ms
External load 30V max., 200mA max.
e Electromagnetic counter drive output
0 to 20 Hz, pulse widths 30, 50, 100 ms
External laod DC 24V, 210Q
e Mercury relay contact output
0 to 20 Hz, pulse width 30, 50, 100 ms
External foad DC 30V max., 300mA max.

(Mounting angle: % 15° or less)

Display

Display card: 7-segment LED, 6 digits

Local setting card: 7-segments LED, 6 digits, 16 digits LCD 2 lines

Continuous flow rate percentage display: %

Continuous flow rate display in engineering units:
Cubic-volume unit: m3/, cc, B (barrel), KG (kilogallon), G (gallon), mG (milligallon)
Time units; day, hour, min., sec.

Built-in totalizer, m3/p, ifp. cc/p. B/p, KG/p. G/p. mG/p

Setting method

Local setting card: 5 key-switches
Remote setting by SFC

Flow velocity range

0-0.1 m/sec. to 0 - 10 m/sec.

Damping time constant

0,05, 1,2 3, 4,5, 10, 50, 100 sec. (min. response: 0.5 sec. 63.2% response)

Drop out

2to 10% FS of pulse output (variable integers)

Low flow cut-off

0to 10% FS of current output (variable integers)

Reference condition accuracy
(Combination with KID17B
detector)

Flow rate < 25%

Max. measuring span (Vs) Flow rate > 25%

Vs=1.0to 10 m/s +0.5% of rate +0.125% of full scale

Vs=0.1tolessthan 1.0m/s | £ ((ﬂ + 0.4)% of rate

1(0.1 .
Vs + z(—— + 0.4) % of full scale

Vs

Iinstallation location

Class I, Division 2, Groups A, B,C, D
Class Il, Ili, Division 2, Groups F, G
Note: Class t: flammable gases
Class II: combustible dusts
Class llI: ignitible fibers
For details, refer to NFPA No. 70 - National Electrical Code (NEC).

Ambient temperature

-10to +50°C

Ambient humidity

10 t0 90% RH




Item Specifications

Signal cable: 2-core individually-double-shielded cable (Yamatake-Honeywell
standard KIW, 0.75 mm?2, outside dia. 11.4 mm) or equivalent cable

Cables (Between detector and (CVVS, CEEV, etc.)

converter) Cables for exitation current: Chloroprene cabtire cable 2RNCT, JIS C 3327 (2 mm2,

outside dia. 11.4 mm) or equivalent cable (Vinyl-sheathed

cable CVV, JIS C 3401, etc.).

Cable length Max. 300 m

Mounting Wall or 2" pipe mounting

Case material Aluminum alloy

Case structure Watertight

Case finish Acryl finish

Case finish color Light beige (Munsell 4Y7.2/1.3)
Cable inlet 1/2 NPT thread

Weight 39kg

Semi-standard Specifications

Corrosion-resistant finish Corrosion-resistant finish (Y 138A): Baked acryl finish
(Y 138A, B) Corrosion-proof finish (Y138B): Baked epoxy finish




3. MODEL NUMBERS

e Model Number Table of KIX Converter

Selections Options
Output signal 5
2 b3 ° - .
Basic > = § g .‘_E, -%
model a 8@ slz| ¢ & Description
No. ? o | > s2 2|l=|®| 5§ 5%
& o} = 2 [EEIE| 3| § E 56
3 s|8|2|55/3|5|8|5 S8
&£ | |&|®3|=(8=|S8 o)
I I m v \' VI v | vl | IX X
KiX 188 FM approved explosion-protected converter
-A 100V AC, 50/60 Hz
-C 110V AC, 50/60 Hz
-E 120V AC, 50/60 Hz
-G 200V AC, 50/60 Hz
-1 220V AC, 50/60 Hz
-K 240V AC, 50/60 Hz
-M 24V DC
1 410 20mA DC
X Without display card
(Note 1)
1 With display card
2 With digital operator panel
X None
@] Open collector pulse output
P Electromagnetic counter drive output
Q Mercury relay contact output
2 Terminal box with lightning arrester
S Wall mounting
T 2" pipe mounting
Notes: 1) Because data.can_not be set Y 1/2 NPT internal thread
or changed with display card,
effect data setting or changes -X None
under communication mode by
SFC or MCI. X Communication function not used
2) Functions (default value) —
» Ranging function — Single range S Communication by SFC
e Built-in totalizer — Not provided ~ { _ ]
e Contact input function — Not used - X Default value (Note 2)
¢ Contact output function — Not used 0oon | Designated (used according to function
FOXXX: When puise card is not provided. F designatin table)

FOAXX: When pulse card is provided.




Function Designation Table (F)

Designate the device type number according to the following tables. The converter will be shipped by incorporating the
designated functions. Also, changes of designated functions can be achieved by the “Local Setting Card” or by
communications.

1) In case of single range

§ 2
gl 1212
- 3
3| glxg Description
c o =l&l8
< -
S i®|2]8&]¢
Tt £10 8
pol =
uw =)
@D
F Py
0 Single range
X None
A Built-in totalizer (Note 1)
B Built-in totalizer with preset (Note 1)
X None Note: 1) Condition for selecting
! External 0% lock « In Model No. Table, "With display card” or “Wilh local setting
2 External auto zero adjustment card” is selected, and any one for item “Pulse output” is select-
4 Built-in totalizer, external reset ed.
X | None 2) Condition for selecting
1| Alarm output (including empty-status detection) * Automatically selected only when B "Built-in totalizer with pre-
3| Preset counter outpul (Note 2) set” is selected for item “Built-in totalizer”.
2) When using by direct/reverse automatic range 4) In case of automatic-switching dual range
switching
- =
= k] 2
§ | |e gl 12123
@ Sl 513 o g5
e zZ|313 o o|ld|E13
o T8 [+) SN |w 12 D ioti
9 = €13 s |[&E[=2 |0 escription
7] [« T o - o|e8 3|9
2 1S (NI |= Description c [2|8i8|s
© lo|z|ae|8 S |§i815|€
§ |§12|5¢ g |* s (0|8
g |%|e10]3 c 5
=1 = 3]
W 3
@
o mjmn
Lo jagw 1 Automatic-switching dual range
3 Direct/reverse automatic range switching X None
X None A Built-in totalizer (Note 1)
A Built-in totalizer (Note 1) X None
c Buiit-in totalizer with direct/reverse differential 1 External 0% lock
flow rate integration (Note 1) 2 External auto zero adjustment
X None 4 Internal totalizer reset
1 External 0% lock 2 [ Range discrimination signal output
2 External auto zero adjustment
4 Internal totalizer reset
2 | Range discrimination signal output
3) In case of direct/reverse external switching range 5) In case of external-switching dual range
§ '9_ 8 2
gl 2212 S| 121338
hod s |c i3 ‘@ 5 |€ |3
2 (o212 .. 2 |lo|8|Z |2 .
g i NIo s Description S 1518 |6ls Description
©®I5|sis|8 c 12|28 (8
.E’ §le|cle S 5| € g
3 |€(c|3{8 8 |Tis|0|8
5 £ 5 £
T 3 u 2
Flaln|mlw Flraojmpmiwv
4 Direct/reverse external switching range 2 External-swilching dual range
X None X None
A Built-in totalizer (Note 1) A Built-in totalizer (Note 1)
B Built-in totalizer with preset (Note 1) B Built-in totalizer with preset (Note 1)
c Built-in totalizer with direct/reverse differential 3 External range switching
flow rate integration (Note 1) X | None
3 External range switching 1| Alarm output (including empty-status detection)
X | None 2 | Range switching discrimination signal output
1| Alarm output {including empty-status detection) 3 [ Preset counter output (Note 2)
2 | Range switching discrimination signal output
3| Preset counter output (Note 2) -7 -




3.1 Details of Optional Item " Communication"

Selections Options
Output signal N
2 ° 5
c =
Basic x 8 s 3
model | Fower 8l ¢l 512 |8 S
No. | PPV 52/ 2 |33| 55| @
. > £ Q-Q = 3

2| @ o | €L =2 | 2 € £ £
=8| & |E5| 2|8kl 8| §
& |a| & |23 c |md| 2|8 T
- | 1 I | Iv v Vil v vl IX X

KiX 188 ﬁ

X: No communication function

» No 24 VDC supply for analog output is needed.
» The allowable external load range is 0 to 600 ohms.

S:  Communication by SFC
« The 24 VDC external power supply for analog output is needed. See Fig. 2.1.

» The allowable external load resistance is 250 ohms or more. See Fig. 2.1.

+ For details, refer to Instruction Manual for SFC.

Note: Data setting for the Converter which has the Data Setting Unit can be done locally
as well as remotely. When local setting is done, this operation has a priority.



3.2 Details of Optional Item " Ranging Function"

0:

Single range
Function Selection

For flow measurement in the direct flow omat | contact | Gontact
. . . . - nterna ontac ontac
direction with a single range. When the flow Ej:g'igg Counter | Input | Output
direction is reverse, the outputs are as fol- Function | Function | Function
lows: F I it i v
Analog output:  Down to approximately ﬁ
—-22.5% (0.4 mA)

Pulse output: Not delivered

Display: Minus sign (-) is displayed
Direct direction, auto dual ranges

Measurement is with two ranges (1st range and 2nd range). When the measured value
has exceeded 100% of the low range, measurement is automatically transferred to the
higher range. Transfer between the two ranges can be with hysteresis as illustrated in
Fig. 3.1. The flow signal must always be accompanied by the range status signal.

Analog output

Ist range: 4 -20 mADC
2nd range: 4 -20 mADC

When pulse output is provided

The pulse weights of both 1st and 2nd ranges are the same.
Contact output

Range status signal

The instrument comes from the factory with its range status signal set as
follows.

Istrange:  Closed
2nd range: Open

Setting in the reverse of the above also is available.

OutputL ___________

20 mA 1St znd
range/range

Input

Adjustable
by 0 ~ 20%

Fig. 3.1. Direct Direction, Automatic Dual Range Transfer Hysteresis




Direct direction, external select dual ranges

The ranges can be changed with anexternal range select command signal (contactsignal).
It also is possible to deliver a range status signal in synchronization to the range select
signal.

Analog output

1strange: 4-20mADC

2ndrange: 4-20mADC
When pulse output is provided

The pulse weights of both 1st and 2nd ranges are the same.
Contact input

Range select command signal

Istrange: Open
2nd range: Closed

Contact output (optional)
Range status signal
The instrument comes from the factory with its status signal set as follows.

Istrange:  Closed
2nd range: Open

Setting in the reverse of the above also is available.
Auto direct/reverse range select

As the flow directions change, the measuring ranges are automatically changed. The
transfer sections of the two ranges can be overlapped to provide a hysteresis feature as
illustrated in Fig. 3.2.

Analog output
Direct direction: 4 —-20 mADC
Reverse direction: 4 —20 mADC
When pulse output is provided

This signal is delivered irrespective of flow direction. The pulse weight remains
the same irrespective of flow direction.

When display is provided

For the flow in the reverse direction, a minus sign (—) appears on the readout.
When the pulse output is provided, the direct/reverse differential flow totalization
function is also available.

-10 -



Contact output
Direct/reverse flow direction status signal
The instrument comes from the factory with its status signal set as follows.

Direct direction: Closed
Reverse direction:  Open

Setting in the reverse of the above is also available.

20 mA | Output

Reverse Direct
direction direction
Input
With respect With respect
to direct di- to reverse di-
rection range, rection range,
adjustable by adjustable by
0 - 20% 0 - 20%

Fig. 3.2. Direct/Reverse Transfer Hysteresis

4:

External direct/reverse range select

The direct/reverse ranges can be selected by means of an external direct/reverse range
select command signal. Tt also is possible to deliver a direct/reverse range status signal
(contact signal) is synchronization to the select command signal.

Analog output
Direct direction: 4 - 20 mADC
Reverse direction: 4 —20 mADC
When pulse output is provided

This signal is delivered irrespective of flow direction. The pulse weight remains
the same irrespective of flow direction.

When display is provided

For the flow in the reverse direction, a minus sign ( — ) appears on the readout.
When the pulse output is provided, the direct/reverse differential flow totalization
function also is available.

=11 -




Contact input
Range select command signal
Forward direction: Open
Reverse direction:  Closed
Contact output (optional)
Direct/reverse status signal
The instrument comes from the factory with its status signal set as follows.
Direct direction: ~ Closed
Reverse direction: Open

Setting in the reverse of the above also is possible.

3.3 Details of Optional Item " Internal Counter Function"

X:

A:

Not used (no pulse output)

Function Selection

Totalizing counter

Ranging Internal | Contact | Contact

Of the direct/reverse types of instruments, Function | Sounter | Input | Output
. . . Function | Function | Function

each of the direct and reverse direction flow

signals is totalized. F I 1 m v

Totalizing counter with preset function ﬁ

The preset table range is 000000 to 999999.

Of the direct/reverse types of instruments, each of the direct and reverse direction flow
signals is totalized.

Direct/reverse differential flow totalized value readout

This readout displays the difference between the totalized values of flows in the direct
and reverse direction.

3.4 Details of QOptional Item " Contact Input Function”

X:

1:

Not used
Function Selection
o .

External 0% lock Input . Internal | Contact | Contact

. . . . Eangi_ng Counter | Input Output
This signal is used to lock the flow:signal unction | =, ction | Function | Function
(display, analog output, pulse output) perfectly = . - - .
at 0%.
External auto zero input ﬁ

This signal is used for remote adjustment of the zero point. Zero adjustment is ac-
complished when this signal is ON for 0.3 sec or more. If it is held in the ON state for
more than 15 sec, zero adjustment is repeated. (Make certain that the detector is filled
with stationary fluid when zero adjustment is being performed.)

-12-



External range select input

1st range or direct direction: Open
2nd range or reverse direction: Closed

Internal counter reset input

This signal is available when the pulse output is provided. The counter is reset
when this signal is held in the ON state for 0.2 sec or more. The counter starts

counting when this signal is set to the OFF state (contact is open).

3.5 Details of Optional Item " Contact Output Function"

X:

1:

Not used

Alarm contact output
This signal is delivered when one of the below-
mentioned abnormal states has occurred.
The one is question can be identified with the
internal display of the converter or with the
SFC or the personal computer via MCL

(1) Flow value alarm

(2) Self diagnosis

» Coil open

ROM error
RAM error
NVM error

V/F error

Output Select

Function Selection

Ranging
Function

Internal
Counter
Function

Contact
Input
Function

Contact
Qutput
Function

I

I

m

Iv

Mode Select Burnout up Hold Burnout down
Analog output
4 - 20 mADC Burnout up Hold Burnout down
Pulse output — Hold Burnout down

Contact output selectable as required.)

State representing abnormality (Open/closed statuses are

-13 -
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(3) Empty

When the detector has become empty, the output signals become as shown in
the following table.

State
When detector is empty
Output signal
Analog output (4 ~ 20 mADC) 4 mADC
Pulse output 0%
State identical with that when in emergency.
Contact output (Selectable for open or closed state)

This alarm is available only when the electrical conductivity of the liquid is
larger than that of water (150 uS/cm).

Notes: Pay attention that the empty function cannot be available under the
following conditions.

1) When the electrode material of the converter is tantalum or titanium.

The potential between the electrodes is changed due to the reaction
of the tantalum or titanium material with some kinds of liquids
(hydrochloric acid, for example). This results in mis-detecting the
empty state.

2) When the electrical conductivity of the liquid to be measured is less
than 150 uS/cm (equivalent to water).

Low electric conductivity may cause mis-detecting of empty state.

Range select output

The instrument comes from the factory with its contact signal set as follows.
Ist range or direct direction: Closed

2nd range or reverse direction: Open

Setting in the reverse of the above also is available.

Counter preset status output

This signal is delivered when the counter has reached the preset value.

The EMPTY function can be employed or not employed as selected by the EMPTY
FUNCTION SELECTOR switch as shown in Fig. 6.2. (The instrument is delivered to
you with the switch set in the "EMPTY FUNCTION EMPLOYED" state.)

-14 -



4. DIMENSION DRAWINGS

Wall Mounting
[T 10 11" 8 mouNTING
110 PLATE
10— || PLATE
7\ {
bil
(@ S TAG NO.
A PLATE
L
p
g
b
{e—
315
D & CUSTOMER
(5) @ @) TERMINAL
_ERMINAL
»
110 - ‘lC‘“”_’.T:/ TERMINAL BOX
[ eeed /ﬁ——-
@) B

\_CABLE INLET

——119.2 —=
[

—— 110 —~

EAAAATAARTAREVIRRAARAVARERA MR VA AY T T TR

ASSASIS VAN

84—-Ji

Fig. 4.1

w
o

(Unit: mm)

Converter (KIX20B) terminal table

Symbol Description

A

B

C Flow signal input
SA

sB

I+

- Analog output
P+

P_ Pulse output

X -

¥ T 1 Excitation current
[swrosouts |
STATUS OUT - Contacl output
STATUS IN +

STATUS IN— Contact input
zz_;) Power supply

E |

Case grounding

2” Pipe Mounting

150 ~8
TAG NO.
) ®)| PLATE
S
170 l/
——|/
300
|
(5) @ 1 @ CUSTOMER
(®) ®) TERMINAL
e ~ 1 TERMINAL BOX
e 4
110 [ 3
@), A N,
1 15 ¥

CABLE INLET

i

Fig. 4.2

(44)-
[

2" PIPE

MOUNTING
BRACKET
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5. INSTALLATION

This section covers the installation instructions. Refer also to Section 1.4 "Environments for
Use",

S.1 Installation Methods
The Converter can be mounted either on a wall or a 2-inch pipe.
Mounting Procedure

(1)  Fix the hour mounting brackets to the converter with bolts.

(2) Hang the converter on a wall by means of the holes of the mounting brackets.

CONVERTER

MOUNT ING PLATE

WASHER
BOLT

0 Q
(B\

Fig. 5.1. Wall Mount

Mounting Procedure

(1) Pass the through-bolts through the larger brackets and then fix the brackets to the
converter with the short bolts

(2) Settheconverter to the 2-inch pipe stanchion, with the four through-bolts extending
at both sides of the pipe.

(3) Pass the smaller brackets onto the through-bolts and fix the brackets with the nut
and washers.
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CONVERTER

THROUGH-BOLTS

LARGER BRACKET
2-INCH PIPE

=V

SMALLER BRACKET

WASHER
S \\\\\\1"/// NUT
L (@

i

\

/'\a/‘\/

®
&

WASHER :

SHORT BOLT

Fig. 5.2. 2-inch Pipe Stanchion Mount

5.2 Notes for Electrical Connections
1) Types of Cables
(a) Model KIW Cables Dedicated to MagneW

Model KIW signal cable and excitation current cable are ones dedicated to MagneW
flowmeters and MagneW 3000 flowmeters. The signal cable connects the emf
output signal of the detector to the converter and the excitation current cable feeds
the excitation current to the detector.

Model KIX converter is incorporated with a shield drive circuit as a standard feature,
which compensates for signal waveform degradation (which may result in measur-
ing accuracy degradation) caused by the use of shielded cables. The shield drive
feature need or need not be used depending on the detector size, electrical conduc-
tivity of measured fluid, and cable length as shown in Fig. 5.3. Note that processing
of cable terminals differs depending on whether the shield drive feature is made use
of or not.
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(1) Standard Specifications

Signal cable: 2-core individually-double-shielded cable (nominal cross
section 0.75 mm2, OD 11.4 mm)

Weights:  Signal cable ........ veeeenes veeeerenes ... Approx. 2 kg per 10 meters
Excitation current cable ............ .. Approx. 1.5 kg per 10 meters
(2) Charts to Find Out Whether Shield Drive is Needed or Not

Whether the shield drive need or need not be employed depends on the detector
size, electrical conductivity of measured fluid and cable length as shown in
Fig. 5.3, where the clear sections are the areas which call for the shield drive
and the shaded sections are the areas which do not call for shield drive.

(1) For Sizes 2.5 and 5 mm . (2) For Sizes 10 mm and Over

300 T T
200 F@® The cles sactions se the
Z aeas which call for cables
with shieid drive.
100 (Two zener bairiers needed) —

3 S 20 S0 100 200 500 1000 3 S 10 $00 1000
Electical conductivity (uSicm) Electrical conductivity {uS/cm)

Fig. 5.3. Electrical Conductivity vs Cable Length
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2) Connection Diagram for Division 1 Installation

M Example with Yamatake Corporation standard

cable KIW Type

(Signal cable: 2-core, double-shielded cable) 2-CORE, DOUBLE-SHIELDED cagLe  2-CORE.
(Y-H MODEL KIW) DOUBLE-SHIELDED CABLE
(Y-H MODEL KIw)
OETECTOR [/ | ___  ZENERBARRER  _J. _____ CONVERTER
Ao s o
Cod=—| o L >>o c
8 e ead
X o— (\l : X
[ *
= KID17B type EXPLOSIONPROOF WIRING KIX188 type
KIC188 type
B Example with a cable on the market
(Signal cable: 2-core, single-shielded cable) 2-CORE
2-CORE, SHIELDED CABLE SINGLE-SHIELDED
CABLE
DETECTOR ZENER BARRIER CONVERTER
J7===1~"—"""" STET T T "
A = a—f o= ——oA
C o———; ! I L : v L — C
H L - i .
B ‘..' o — > B
X l’\l i 5 X
r—o E Y \( i > Y
+ KID17B type \— EXPLOSIONPROOF WIRING KIX18B type
KiC188 type
Fig. 5.4. ® Section of Fig. 5.3
g g
B Example with Yamatake Corporation standard cable KIW Type
(Signal cable: 2-core, double-shielded cable) ORDINARY LOCATIONS WIRING 2.CORE
2-CORE, DOUBLE-SHIELDED CABLE DOUBLE-SHIELDED CABLE
[ (v-HMODEL Kiw) (Y-H MODEL KIw)
| T ZENERBARRIER [ |  CONVERTER
erecron | —E a9 | | T
A e o op—mtiiomms "j: T oA
c o————.’ ; : : . ———oC
got—aiizptede oy otleeooois Los
TTIIITIILTE ]_Q__} _________ "1l osg
Xec "’\. - o X
o £ Yof— ° Y |
‘—I‘——KIDWB type EXPLOSIONPROOF WIRING KIX18B type
) P ! KIC188 type
Division 1 location ~— |— Division 2 location or nonhazardous location

Fig. 5.5.

® + ® Section of Fig. 5.3
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3) Connection Diagram for Division 2 where the measured fluid is not flammable

B Example with Yamatake Corporation standard cable KIW Type
(Signal cable: 2-core, double-shielded cable)

ORDINARY LOCATION WIRING
2-CORE, DOUBLE-SHIELDED CABLE
(Y-H MODEL Kiw)
DETECTOR [ & CONVERTER
A T e T
c %éli S
8 L e o Sl S B
X n > X
Y by %
[T S
<+  kID178 type “— EXPLOSIONPROOF WIRING KIX188 type
KiC188 type
B Example with a cable on the market
(Signal cable: 2-core, single-shielded cable)
ORDINARY LOCATIONS WIRING
2-CORE, SHIELDED CABLE
DETECTOR ¥ CONVERTER
] .’\“' 7“'_"_—"_-"_"_—"__'_°'"__"".‘.
A T o A
Codg—o ! Vot o c
Vo '
8 " . 2! B
X lﬁf . X
= KID17B type EXPLOSIONPROOF WIRING KIX188B type
2-CORE, DOUBLE-SHIELDED CASLE KIC18B type
(Y-H MODEL Kiw)
Fig. 5.6. ® Section of Fig. 5.3
m Example with Yamatake Corporation standard cable KIW Type
Signal cable: 2-core, double-shielded cable
(Sig ) - ORDINARY LOCATIONS WIRING
I 2-CORE, DOUBLE-SHIELDED CABLE
i (Y-H MODEL Kl
( ") CONVERTER
DETECTOR /| .. I o,
A e e .
C o-—ﬁl' 5 ; '-——-—: C
8 T Err oLt Y
B T v S P
X A 2 X
-[—-0 £ Y (\{l\ Y
= KID178 type EXPLOSIONPROOF WIRING KIX188 type
' KIC18B type
Div. 2 location =— | — Div. 2 location or nonhazardous location

Fig. 5.7. ® + ® Section of Fig. 5.3.
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4) Model KIW Cable End Terminal Processing

| DIMENSION DRAWING | UNIT : mm

TERMINATION | CABLE FOR SIGNAL | TERMINATION
FOR DETECTOR FOR CONVERTER

FOR M3 SCREW
FOR M4 SCREW

v [DETECTOR F=
WHITE :
40 L'\ 50 \/

BLACK

FOR M3 SCREW

NOTE 1.
CONDUCT IV THE CONDUCTIVE TUBE (BLACK) COVERING
ONOU S (;EiEK) THE CONDUCTOR FOR "A" AND "B" TERMINALS

SHOULD BE UNCOVERED UP TO THE END

OF THE INNER SHIELD WHEN CONNECTING
A TERMINAL WIRE.

CONDUCTOR
INSULATOR
CABLE CONSTRUCTION FOR SIGNAL

QUTER SHIELD

TERMINATION

TERMINATION
FOR DETECTOR [ CABLE FOR EXCITATION FOR CONVERTER
FOR M4 SCREW 60 , BLACK

l—-—35 —--l FOR M3 SCREW

oetecTor] Y ) [converTer F—— 110
@n‘{-‘_ ) (] —_ ___’
[ ! WHITE !
39 35 —4

X

Fig. 5.8. Model KIW Cable End Terminal Processing
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5) Types of Regular Cables Available on Market

When using cables other than Model KIW dedicated to MagneW, use equivalent ones
shownin Table 5.1 in the condition that they meet the requirements of the shaded sections
shown in Fig. 5.3.

Table 5.1
Use Type of cable Symbol Normal cross Finished
(example) (example) | section oD
Control cable,
polyethylene insulated, | CEE-SB
polyethylene sheathed, |2[]- 2°
) 2 cores copper braid shielded
Signal cable | ghicided 2 mm? 11.4 mm
Control cable,
polyethylene insulated, | CEV-SB
vinyl sheathed, 2[]-2¢
copper braid shielded
Control cable,
polyethylene insulated, | CEE
polyethylene sheathed | o[- 2€
Excitation
current 2 cores 2 mm? 11.4 mm
cable Control cable,
polyethylene insulated, | CEV
vinyl sheathed 2[]-2¢
Control cable,
vinyl insulated, cvv
vinyl sheathed 2[]-2¢
Power
cable 2 cores or 2 mm? 11.4
(within 500 | 3 cores® Cross-linked mm mm
meters) pogethylene insulated | cv
and vinyl sheathed cable
Control cable, CVvvV-S
Curret 2 cores vinyl insulated, 2[J-2° 2
output cable | (Shielded) | vinyl sheathed (copper | cyv 2 mm 1.4 mm
tape shielded) o[]-2¢
Pulse » Insltrutrgelntatign c?tiled KPEV_SB
cores polyethylene insulate - >
°“tbF|’Ut (Shielded) | vinyl sheathed, copper | 125 ] 1P 1.25 mm 11.4mm
cables braid shielded
Instrumentation cable,
.Congjact out | 2.90res polyethylene insualted
Inngl Outlpul | (shielded) | vinyl sheathed, copper 11.4 mm
cabies braid shielded

*  The 3-core cable should be used when grounding with the GND terminal of the converter
case is unavailable.
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5.3 Cable Connections
1) Cable Connections for Detector and Converter

[ l

=

@

© .
EA;M
YAT#)S’SYA"‘US
Yi-{+ |[—-]5B|SA]lC
X{y [pejP-i1+][1-
v v e (B[B][B[B[8]®
EIEREEE
Q M s)

CURRENT OUTPUT,
STATUS INPUT/
—OQUTPYT

GROUND
TERMINAL

o) 8] =

»

Mo

PULSE OUTPUT,
STATUS INPUT/
ouTPUT

DETECTOR SIDE (TERMINAL
80X OF REMOTE-TYPE DETECTOR)

Converter (KIX18B) Terminals

and Connections

Symbol Connection
A
B
c Flow signal
input
SA
SB
I+
: Current output
P+
Pulse output
P_
X Excitation
current output
Y
STATUS OUT+ | Contact output
STATUS OUT-
STATUS IN+
Contact input
STATUS IN-
H(+) 5 |
ower supply
N(-)
E Chassis

Detector (KID) Terminals and

Connections

Symbol Connection

A
Flow signal

B output
C
X Exciting
Y current input

Fig. 5.9. Cable Connections for Detector and Converter
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2) Electrical Connection for Current Output

Note that an external power supply is needed for communication by SFC. (Be sure to
turn off the power before changing pin setting in the terminal box.)

» When communication by SFC is employed * External DC power supply
is needed.

Note: External load resistors:
DC 24/42V R1+ R2 =250 Q or more

KIX188
femm ey Pin layout in
l + - I _ ( terminal box \

R 2 | RECEIVER

. , SFC ]
[ - R1 l
1 AN +

: O 0O 00O O 0O O
e SF b M-LINK ———

- /

» When no communication by SFC is employed

Note: External load resistors:
0-100 ohms

Pin layout in
,_K.I_>f 1 .8-B. / terminal box N

t O 0 O
RECE I VER I l I

+

O O O O

P m i 1B

____________ . b M-LINK — 1

N Y,
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3) Pulse Output Connection

* Open-collector Pulse Output

| i i 100mA MAX DIODE (PROTECTOR)
| . Pt .

LOAD J

i{ —j| Cannot be connected in
_ _ ! the reverse polarity.

- ! SPARK KILLER
. P+l //
Y / Yamatake-Honeywell
' |f" ! + Model NW14 or
y equivalent
> P-& &l MAGNETIC
o T . COUNTER
DC24V ' - | -
1 ~==J Lo
‘I!!’V /\' ]
- ¢ Exercise care not short
the P+ and P- terminals.

‘ . B . SPARK KILLER
! e ——— _300mA MAX /I/

' DC24vV LOAD

| S
I

______ J 30V MA)(

-25-



4)

5)

Electrical Connections for Contact Input

A semiconductor contact signal or voltageless contact signal can be applied as illustrated

below.

+ Semiconductor Contact Input

KIX18B

» Voltageless Contact Input

KIX18B

¢
'
1

[l
.
_____________ e

STATUS IN.
.i« K

STATUS IN

Connections for Contact Output

The signal is of the open collector of a transistor. Pay attention to the voltage and polarity.

KIX18B

100nA_HAX

30 VDC max.
100 mA max.
(Resistive load)

Note:

DIODE (PROTECTOR)

oy [om ]

JOV_HAX o -
e S
. T |l T
' L., -4
!

ety

. — . Cannot be connected in
L—_—i_'j—_; the reverse polarity.
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5.4 Check of Electrical Connections

When the electrical connections are complete, check them once more to make sure that they
are correct. Loop check functions are available as shown below.

Loop Check ltem To Effect the Check Function

To check that the connections for the receiver are

correctly done. OUTPUT CHECK MODE

The converter has a function as a constant-current (See 6.5.26)
source and can deliver a current within a range of
0-125%.

To check that the connections for the receiving counter
(pulse output) are correctly done. OUTPUT CHECK MODE

. See 6.5.27
The convenrter has a function as a pulse generator and ( )

can deliver a range of 0 — 125%.

To check that the connections for the contact input
(STATUS IN) are correctly done. OUTPUT CHECK MODE

5.2
It can be confirmed that the contact input signal is (See 6.5.28)

being correctly received.

To check that the connections for the device to which the
contact output (STATUS OUT) is fed are correctly done.

The contact output can be ON/OFF-operated.
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6. OPERATION DESCRIPTION

Normally, you may start operating the Converter when you have read up to Section 6.4
"Simple Operation Examples.” As the Converter is delivered to you, its parameters are set as
mentioned in the KIX Setting Data List, in conformity with your order specifications. If further
adjustments are needed, see Sections 6.5 and 6.6.

6.1 Nomenclature of Cards
The nomenclature of the componential cards are as shown in Fig. 6.1.

MAIN CAED
M
PULSE QUTPUT CARD ™
(FOR OPEN COLLECTOR OR
MAGNETIC COUNTER DR{VE) ® R

DISPLAY CARD

p

TERMINAL CARD

PULSE OUTPUT CARD
(MERCURY RELAY)

LOCAL SETTING CARD

Fig. 6.1. Nomenclature of Cards

The main card, pulse output cards, display card and local setting card are completely unit
structured and can be readily installed or removed.

Note: Be sure to turn off power before installing or removing a card(s) or changing jumper
pins.
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6.2 Functions of Cards
1) Main Card

This card has the basic converter circuits and current output circuit, and allows the
converter to operate without other functional cards (namely, pulse cards, display card,
and local setting card). When this card alone is used, the available signals are the 4 —
20 mADC output signal and status input/output signal.

| RUNNING LAMP (RED)

llluminates to indicate that
CPU is operating normally.

| EMPTY FUNCTION SELECT
SWITCHES

These switches enable or disable

the EMPTY function.

You may select the EMPTY function
only when the electrical conductivity

of fluid is 150 pS/cm or more. If you
select it when the electrical conductivity
is less than 150 pS/cm, operation errors
may result.

ﬂ o o e
Bﬂ o [o]
o 0o © D

WITH EMPTY FUNCTION WITHOUT EMPTY FUNCTION

Fig. 6.2. Main Card

-29 .-



2) Pulse Cards
There are two types of pulse cards, namely, pulse card for open collector or magnetic
counter drive and pulse card for mercury relay drive. These cards deliver pulse output
signals.

+ Card for open collector or magnetic counter drive

RUNNING LAMP (RED)

llluminates to indicate that
CPU is operating normally.

SELECT SWITCHES

Select either the open
collector mode or the
magnetic counter mode.

1 ¢ 2 1 ¢ 2

o o

0 o

o o
MAGNETIC COUNTER MODE OPEN COLLECTOR MODE

Fig. 6.3. Pulse Card for Open Collector or Magnetic Counter Drive

+ Card for mercury relay drive

— RUNNING LAMP (RED LAMP)

llluminates to indicate that
CPU is operating normally.

Fig. 6.4. Pulse Card for Mercury Relay Drive
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3) Display Card

TOTALIZED AMOUNT OF
FLOW RATE FLOW RATE IN FLOW (N ENGINEERING
IN % ENGINEERING UNIT UNIT

6 w5 B ©
e A
L J
E Post the

engineering
unit sticker

Fig. 6.5. Display Card
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4)

Local Setting Card (LSC)

This card has a flow display section and data setting section as shown in Fig. 6.6 below.

2 88000
©/L®

)
CURSON DATA

N9
X

®

@ ®

Fig.6.6. Local Setting Card

)

)

3)

4

®)

Flow rate display select lamp [%] (red lamp)

Illuminates to indicate that flow (%) is displayed on the readout.

Flow rate display select lamp [ENGINEERING UNIT] (green lamp)

Illuminates to indicate that flow (in engineering units) is displayed on the readout.
Totalized flow display select lamp [TOTAL] (yellow lamp)

Iluminates to indicate that totalized flow (in engineering units) is displayed on the
readout.

Readout

This is a 6-digit 7-segment LED readout which displays the flow rate or total flow.
Data setting display

This is a 16-column 2-line LCD which displays the various parameters to be set as data.
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(6)

7

(8)

©)

Viewing angle control
Allows to adjust the LCD to an optimal viewing angle.

MODE key

Selects either the MEASURING mode or the SETTING mode. The set data is store in
NVM (non-volatile memory).

CURSOR keys

Move the cursor to the required position on the data setting display.

DATA keys

These keys are used to set or modify data or to change displays. When the cursor is at
the uppermost left (*, #, >), the display is changed to the next one if you press the
OJ (A key) or to the preceding one if you press the (J (¥ key). When the cursor is not
at the above position, the [J (A key) and O (V¥ key) can be used to set or modify data.
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Display

Description

%

llluminates to indicate that the readout value is the
flow rate measured in %.

(Green lamp)

llluminates to indicate that the readout value is the
flow rate measured in an engineering unit.
The available engineering units are

Volume unit: m3, /, cc, gallon, Kilogallon, miligallon

Time unit: d, h, m, s.

llluminates to indicate that the readout value is the

A totalized flow in an engineering unit.
R The available engineering units are
- m%/p, Ifp, cc/p, BIP, G/P, mG/P, KG/P
TOTAL
(Orange lamp)
Readout The readout section has a 6-digit digital readout. The
RUNNING lamp blinks when in measurement; it
. ; illuminates continuously when in the setting mode.
N Example of readout when in flow rate measurement
ZHIZHIZHZNZ | |ins.
‘__ 6-digit

digital readout
RUNNING Lamp

Example of readout when in flow rate measurement in
engineering unit.

OcC 7

Example of readout when in totalized value
measurement.

\I
—
——
|~.
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Display

Description

This is a 16-column 2-line LCD which displays the
various parameters to be set at data.

®

Example of display when in measurement
Data Setting Display %
SPAN 07.069 m3/h

Allows to adjust the LCD to an optimal viewing angle.

® %,

Viewing Angle Control

Selects the MEASURING mode or the SETTING mode.

© MODE
Move the cursor to the required position on the data
setting display.

< >

e—
CURSOR
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Display Description
Modify or change data setting display.
When the cursor is at the uppermost left (*, #, >),
displays are changed.
L
* OPERATING
DATA

X MODE
\_ CURSOR

When the cursor is under a numeral, the numeral is
changed.

* DAMPING

X
\——v CURSOR

When the cursor is under a decimal point, the decimal
point is shifted.

# 1,000 m/s
SPAN  07.069 m°/h

\— CURSOR

When the cursor is under the READY, operation will

A

start as you press the key.

* AUTO ZERO

READY
2

\— CURSOR
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6.3 Data Setting with LSC (Local Setting Card)

1) Description of Mode

Refer to the next page.

MEASURING MODE | :

OPERATING MODE | :

ENGINEERING MODE | :

MAINTENANCE MODE | :

The mode that the instrument is measuring the flow.

The mode which allows the operator to set or change data
items which frequently need to be set or changed (such as
damping time constant, auto zero adjust, counter reset,
counter preset value, and display) when in start up operation
for example.

The mode which allows the engineer to set or change data
items which less frequently need to be set or changed (such
as ID, specified functions, detector data, flow span,
hysteresis width, pulse data, low flow cut off, and error
output etc.)

This mode is for servicing the KIX20 when in routine
maintenance or instrument failure, and allows check and
adjustment functions (such as loop check, output calibration,
and gain calibration).
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2) Configuration of Displays

 MODE.

E

%
PAN 07.069 m3h

v

OPERATING

_MODE
|

*

DAMPING
03 s

]

*

AUTO ZERO
READY

* CNT - RESET READY
PREVIOUS 000000

i

* COUNTER

PRESET
!

100000

-

DISPLAY SELECT

%
!

*

MODE ENTER
ENGINEER MAINTE

Note:

L

The unnecessary displays are
skipped. (For example, when
the pulse output is not
provided, the relative displays
are skipped and do not appear
on the LCD).

1
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> MAINTENANCE
- MODE
_|# 1D SET > OUTPUT CHECK
XXXXXXXX MODE OFF
# FUNC SET FOAXX > OUTPUT CHECK
]. OUT 000.0 %
# EX 300.0 > OUTPUT CHECK
KiD DIA 050.0 P. OUT 000.0 %
! !
# > ST.IN OPEN
DUMMY o0 ST.OUT  CLOSE
+
y
# 1.0001 m/s | |> EX CHECK
SPAN 07.069 m3h EXX 300.0
# 1.0001 m/s > CALIBRATION
SPN1 07.069 m3h MODE OFF
# 2.0000 m/s > CAL EX OFF
SPN2 14.137 m%h LOW 250.0 mA
3 !
# 1.0001 m/s > CAL EX OFF
SPN+ 07.069 m%h HIGH 350.0 mA
# 2.0000 m/s > CAL |.OUT OFF
SPN - 14.137 m%h LOW 4.000 mA
! !
# HYSTERESIS > CAL |.OUT OFF
05 % HIGH  20.000 mA
# PLS 10.000 Hz > CAL GAIN
SCL 196.36 cc/p ZERO READY
}
# PLS 30.000 % > CAL GAINT
WIiD 030.0 ms 00.40 m/s READY
# DROP OUT > CAL GAIN2
02 % 01.20 m/s READY
# HI—ALM +100 % > CAL GAIN3
LO- ALM -100 % 03.60 m/s READY
: )
# LOW-FLOW CUT > CAL GAIN4
OFF 10.00 m/s READY
# ERROR OUT MODE > CRITICAL
I.ouT LOW MODE OFF
# ERROR OUT MODE > ROM VERSION 3.2
P. OUT LOW DATE 92 -12—01
# ST. OUT MODE > SHIPPING DATA
NORMAL CLOSE RECOVERY READY
> INITIAL DATA
RECOVERY READY




6.4 Simple Operation Examples (Basic Examples)
Procedure

Step 1. Fill the detector with stationary liquid.

Step 2. Turn on the converter power. Allow a stabilization period of approximately
10 minutes.

Step 3.  Check the exciting current (EX) and the range.
When the detector and converter are purchased in conjunction, the above
items are set at the manufacturer’s factory before shipment. The setting data

at the factory before shipment are indicated in the instruction |KIX SECTION

DATA | on the back surface of the converter cover. Check the items referring
to the data.

Step 4.  Zero Adjustment
For automatic zero adjustment with the local setting card (LSC), press the keys
as indicated with the P marks in the below illustration.

AUTOMATIC ZERO ADJUSTMENT PROCEDURE
(Data is written on memory after zero adjustment is complete.)

(® ®)
1 l%]
nomeas e Preparation: Fill the detector with
stationary liquid. Zero
OFf adjustment can be made
— only when the flow
* AUTO 7ERO VelOCity is less than
o READY +0.2 m/s.
2 0o
wot < » v [y
by vaTA
@ ®
Local Setting Card
Step Display Description
= Example of display when in measure-
SPAN 10.000 m’M ment (MEASURING MODE)

= OPERATING
MODE

2 sec late l
—* DAMPING
03 s

T AUTO ZERO
READY

(Make the fluid stationary.)

T AUTO ZERO Move the cursor to the READY position.
l READ d

AUTO ZERO I With step , start automatic zero
ON adjustment.
After ON-OFF
(about 20 sec)
|' AUTO ZERO J Zero adjustment is complete.
READY

Step 5. By the above procedure, the preparation for operation is complete. Start
operating the instrument.
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6.5 Operating Procedure

1) To set to the MEASURING MODE

® ] 1 [J ®
FLOWRATE YQAL
]
o-
(Fosmen)
SPAN 07.069 m®/h
C BIID‘
® ®)

» As you turn on power of the instrument (converter), it is automatically set to the

Comments:

For span setting of
7.069 m3/h, for
example.

MEASURING MODE.
Procedure Display Comments
Turn on power
_SELF CHECK
MODE
l 5 sec later
_MEASURING
MODE
l 1 sec later
% 3
SPAN 07.069 m~/h
+ Tochange to the MEASURING MODE from other mode
Procedure Display Comments
Other display
_MEASURING
MODE
l 1 sec later
% 3
SPAN 07.069 m~/h
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2) To set to the OPERATING MODE

r® ®1
O
FLOWRATE riAL
gt
OJ
% OPERATING
MODE
L)
2 OOOO
wot 4 »> v 4
CoRToR S
® ®)
Procedure Display Comments
Example of display when in
% 3 measurement
SPAN 10.000 m>/h (MEASURING MODE)
* OPERATING Set to the OPERATING
MODE MODE
l 2 sec later
* DAMPING
04 s

To return to the MEASURING
MODE: Pressthe MODE key.
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o continue setting: Select other

displays with the ¥ and & keys]




3) To set or change the damping time constant

(The data which is set by @ 1s stored in memory.)

s ~)
® ® Comments: Employed when the
poy .
" I output is pulsating
v & <4 > o and must be
ﬁ D D %) smoothed.
=l ) [Default value | : 3sec
[zl [ .
LS 20 } | Setting range | : 0sec*, 4 sec
ONTdHYVA * 0.5 sec*, 5 sec
(o] 1sec, 10 sec
={C
L 2sec, 50 sec
"3‘ JAYEROYS 3 sec, 100 sec
CJ [ =
L® ®J .

*: For setting "0 sec” or "0.5 sec",
press the DATA keys for more
than three seconds.

Example: To change 3 sec. to 4 sec.
Procedure Display Comments
% Example of display when in
y 3 measurement
SPAN__ 10.000 m%h (MEASURING MODE).
* OPERATING
MODE
l 2 sec later
* DAMPING
03 s
* DAMPING Move the cursor to the
03 s numeral to be changed.
- Change the numeral to
DAMPING the required value with
04 s the ¥ A keys.

To continue setting: Move the cursor to

To return to the MEASURING
MODE: Press the MODE key.

* with the > key
and then select
other displays with
the ¥ and A keys.
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4)  For automatic zero adjustment

(Data is stored in memory when zero adjustment is completed.)

(®

L]

FLOWRATE

*/s

~

®

)

=

AUTO ZERO

READY

2 14

&

TZI]I

CWCN

DD 1’

A

(Preparation)

Fill the detector with stationary
liquid.

For zero adjustment flow
velocity of within + 0.2 m/s can
be regarded as the flow is
stationary.

Procedure

Display

Comments

e

SPAN

%o R
10.000 m%nh

Example of display when in
measurement (MEASURING
MODE).

*

OPERATING
MODE

I 2 sec later

*

DAMPING
04 s

*

AUTO ZERO
READY

*

AUTO ZERO
READY

Move the cursor to READY.

*

AUTO ZERO
ON

After checking that fluid is
stationary, start automatic

nearly 20 sec later l

zero adjustment with key.

*

AUTO ZERO
READY

Automatic zero adjustment is
complete.

To continue setting: Move the cursor to

To return to the MEASURING
MODE: Press the MODE key.

* with the p key
and then select
other displays with
the ¥ and A keys.
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5) Toreset the internal counter

(Data is stored in memory by the procedures of @ and J)

N\

® ®
«] L] (] _
['e) Note: To reset the internal
FLOWRATE TOTAL counter, specify
j a count with the
“‘6} DISPLAY SELECT
hd) of Item 7).
>k CNT-RESET READY
PREVIOUS 123400
1 5 l 3 ! 2
o DOOO
wot o »> v 4
CORTOR DATA
® ®
Procedure Display Comments
% Example of display when in
° 3 measurement (MEASURING
SPAN 10.000 m~/h MODE).
* OPERATING
MODE
l 2 sec later
* DAMPING
04 s

0r b7 b7 R BF

* DISPLAY SELECT
%

* DISPLAY SELECT

%

* DISPLAY SELECT

COUNT

* DISPLAY SELECT

COUNT

l

{to be continued)
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Required number of times

Move the cursor to %.

Set the COUNT with the
V A keys.

Return the cursor to the
asterisk (*}.



) \
® e-J L1 3 ®
FLOWRATE TQL
o)
[33 CNT-RESET READ?]
PREVIOUS 123400
71[6] |8
@ .
wd 4 By &
& ®)

Example: The counter is reset when the totalize value is 123456.

Procedure Display Comments
* CNT - RESET éEA DY A counter reset message will
~_ _PREVIOUS 123400 appear.
CNT - RESET READY Move the cursor to the
PREVIOUS 123400 READY.

“ CNT — RESET ON Reset the internal counter by

PREVIOUS 123456 pressing the |g) key.

l 1 sec later

=7 &7 br

" The numerical value is that
CNT - RESET READY existing when the counter

PREVIOUS 123456 was reset.

To continue setting: Move the cursor to

* with the » key
To return to the MEASURING and then select

MODE: Press the MODE key. other displays with
the ¥ and A keys.
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6) To set or change the counter

preset value

(Data is stored in memory at the procedure of [b and 2

( ) Notes: To set or modify the
y
C1 C3 counter preset value,
Q;ﬁwéo riom specify a count with the
L j DISPLAY SELECT of
- Item 7).
OF When FOB13, F2B33 or
- F4B33 is selected for the
* COU\NTER function in the
PRESET 100000 ENGINEERING MODE, a
REE 2 display with
=t = the counter preset value
@ D @ @ | = l will appear.
#00L « » v
T | Default value | : 100000
® @] [Setting range | : 1-999999
|
Procedure Display Comments
Y Example of display when in
° 3 measurement (MEASURING
SPAN 10.000 m~/h MODE).
* OPERATING
MODE
* DAMPING
04 s
[72  DISPLAY SELECT Required number of times
E: * DISPLAY SELECT
%
3 = Change the numeral to the
" required value with the
?4? DISPLAY %%Lli\?; < P keys and ¥ A keys.
: Return the cursor to the
55 " DISPLAY SCEOLUEI\?_"_T asterisk (*).

|

to be continued
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To set or change the counter preset value

f® ®1
) 1 C3
O
[:OVIATI Tﬁu.
pat
©)
sk COUNTER
PRESET 100000
6 mefault valuc—| : 100000
@ D @ ] Setting range | : 1 —999999
wot 4 > v 4
msoR  mana
® 5 ®)
Procedure Display Comments
= COUNTER
PRESET 100000
* COUNTER
PRESET 100000 Change the numeral to
the required value with
PRESET 200000

To return to the MEASURING
MODE: Press the MODE key.

To continue setting:

Move the cursor to
* with the P> key
and then select
other displays with
the ¥ and A keys.
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7) To set or change the flow display

(Data is stored in memory by the procedure of @ )

% (display of flow rate, in persent)
RATE (display of flow rate}. Note 1

Note 1;

Enter the required

/ [ COUNT (display of totalized ~ €Ngineering unit of

value). Note 1

v ®)
-] [ l%ﬁ
Z :g;/, ay i = %ﬂnp r;o'ru.
Py
OJ

®
<

measure, using the
sticker provided.

Default vah;’ : %

RATE (Flow rate, in
engineering unit)

3k DISPLAY SELECT TOTAL (Totalized
% value)
1 3 2
2 L
2 a0
wot » v Iy
CoRvoR S
@ E] C)
Procedure Display Comments

%
SPAN  10.000 m3nh

* OPERATING
MODE

* DAMPING
04 s

DISPLAY SELECT
Yo

* DISPLAY SELECT
%

* DISPLAY SELECT
COUNT

TR BT

The mode that the instrument
is measuring the flow.

Required number of times

Move the cursor.

Change the numeral to the
required value with the ¥ A
keys. (The selected LED will
iluminate as illustrated in the
above.)

To continue setting:  Move the cursor to

To return to the MEASURING
MODE: Pressthe MODE key.

* with the P key
and then select
other displays with
the ¥ and A keys.
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8) To set to the ENGINEERING MODE

(The data items set when in the ENGINEERING MODE are

is changed to the MEASURING MODE.)

stored in memory when the mode

® ®]
( 72 S D I
o]
FLOWRATE Tﬂiu.
pu¥
O)
K ENGINEERING
MODE
1 3 2 4
@ C 7
wot o [ v 4
CuRson DATA
® ®)
Procedure Display Comments
% Example of display when in
° 3 measurement (MEASURING
SPAN 10.000 m¥/h MODE)
* OPERATING
MODE
2 sec later 1
* DAMPING
04 s

N N T

»

MODE ENTER
ENGINEER MAINTE

»

MODE ENTER
ENGINEER MAINTE

ENGINEERING
MODE

3 sec later l

13

ID SET
XXXXXXXX

To return to the MEASURING

Move the cursor to "E".

Setting to the ENGINEERING
MODE is complete.

MODE: Press the MODE key.

To continue setting:  Select other

displays will the
V¥ and A keys.
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9) TosetID (identification) code

Comments:  The equipment tag
r® ®‘ number or name can
1 be displayed with up
O to 8 characters.
FLOWRATEK TOTAL
L j | Default value | :
pa¥
.9-} XXXXXXXX
@etting rang?l :
E D SET j Sor
XX X X X X X X characters
Alphabets (A - Z)
Numerals (0 - 9)
@ Hyphen
oogog Sibh
CUR SOR Blank
& E Point
® @)
Example:  To change ID from X X X X X X X X to FIC-1234
Procedure Display Comments
# ENGINEERING
MODE For the procedure to set
3 sec later l to the ENGINEEBING
# ID SET MODE, see Section 8).
XXXXXXXX
# ID SET
XXXXXXXX
Change the numeral to
# ID SET the required value with the
FIC - 1234 <> keys and ¥ A keys.

To continue setting: Move the cursor to

To return to the MEASURING

MODE: Press

the MODE key.

# with the P key
and then select
other displays with
the ¥ and A keys.
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10) To set or change functions

® salli=s ®
FLowRaTE roat
— LDefault valuﬂ :
1O~ F@ ...without pulse card
[i FUNC SET FOAlq F[OJAJ[X][X] -with pulse card

1] | Setting range | :
@ B ri There are limitations on function
Moot o » 4

v combination (FOOOO). See

cursor DAT 7
&
pagC .

® &] E@ ®

Example:  To change functions from FOA11 to FOAX].

Procedure Display Comments

# ENGINEERING
MODE For the procedure to set

to the ENGINEERING

MODE, see Section 8).

ID SET

(E°3

XXXXXXXX
2 sec later l

# FUNC SET FOA11

# FUNC SET FOA11 Change the numeral to
SINGLE RANGE the required value with
the p keyand v A
keys.
# FUNC SET FOAXI ( <« key cannot be used.)

ERROR HI-LO ALM

L b7 BT

To continue setting: Move the cursor to

# with the p key
To return to the MEASURING and then select

MODE: Press the MODE key. other displays with
the ¥ and A keys.
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11) To set or change excitation current (EX), detector model (MODEL), and detector diameter

(DIA).

¢ ' v Preparation
® ] ® Confirm that the exciting
QO o) current (EX) detector model
FLOWRATE TOTAL (MODEL) and detector
L j diameter (DIA) are correct by
) referring to the detector
9_} nameplate.
# EX 300 gj u)efault value] : EX: 300.0 mA
KID_ DIA  050.0 MODEL: KID

- DIA: 50 mm

@ ﬂxf: | Setting range | :

EX: 230.0-370.0 mA

cuRsOR v
DIA: 25,5, 10, 15, 25,
® | (E] [Lﬂ ® 40, 50, 80, 100,
150, 200, 250,
300, 350, 400,
500, 600, 700
Example:  To change diameter from 50 to 80.
Procedure Display Comments
# ENGINEERING
MODE For the procedure to set
2 sec later l to the ENGINEERING
MODE, see opening of the
# ID SET ’
, XXX XXX XX Section 8).
# EX 300.0 Push twice times.
KID DIA 050.0
# EX 300.0
KIiD DIA 080.0 Change the numeral to
= the required value with
the 4 » keyand Vv A
# EX 300.0 keys.
KID DIA 080.0

To continue setting:  Move the cursor to
# with the P key
and then select
other displays with
the ¥ and A keys.

To return to the MEASURING
MODE: Press the MODE key.
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12) To set or change the number of dumm

submerged detector. (Model NNK)

y submerged detectors used in conjunction with

r ) Preparation
® o 4 3 ® Confirm the number of
o) dummy submerged
FLOWNATL TOTAL detectors.
— [_ ‘] l&:fault valta : 0 (without
,QJ dummy)
m I Setting range ’ : 0-9 units
t DUMMY 0 j The number of dummy units
[1] cannot be set unless the
, — — detector is of the submerged
@ O] type (Model NNK).
woot o 4 v 4
R oara
® ®|
Example:  To change the number of dummies from 0 to 3.

Procedure Display Comments
# ENGINEERING
MODE For the procedure to set
2 sec later l to the ENGINEERING
MODE, see opening of the
# 1D SET Section 8).
XXXXXXXX
# Push thrice times.
DUMMY 0
#
&] DUMMY 0 Change the numeral to
= the required value with
the <« » key andthe
# V A keys.
DUMMY 3

To continue setting:  Move the cursor to

To return to the MEASURING

MODE: Press

the MODE key.

# with the > key
and then select
other displays with
the ¥ and A keys.
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13)  To set or change the range of a single range instrument

~

®
i o O ®
(o]
FLOWRATE TOTAL
. B
— | Default value | : 07.069 m3/h
# 1.0001 m/s ] Sers
— etting range | :
&’AN 07.069 n®/h [Setting range
F]—L 0.0001 - 99999 (][]
- — Lo VAN
|
2 @ = Unit: BPS GPS mGPS cc s
Py Son BPM GPM mGPM [ m
BPH GPH mGPH m h
) @J BPD GPD mGPD d
— kGPS
kGPM
kGPH
kGPD
Example:  To change range from 7.069 m3h to 1 //m.
Procedure Display Comments
# ENGINEERING
MODE
2 sec later l For the procedure to set to the ‘
# ID SET ENGINEERING MODE, see Section 8).
XXXXXXXX
Required number of times
The top-line value is in terms of fiow
# 1.0001 m/s velocity. To set or change the range,
SPAN 07.069 m*/h use the bottom-line value which is in
terms of flow rate (in an engineering
li 1.0001 m/s unit of measure)
SPAN 07.069 m3/h Change the numeral to the required
value with the <« » keys and
# 14147 m/s V A keys.
SPAN 1.0000 //m

To return to the MEASURING
MODE: Press the MODE key.

-54 -

To continue setting: Move the cursor to
# with the » key
and then select
other displays with
the ¥ and A keys.




14)  To set or change the range of a dual range instrument

~

OutputL
20 mA

® e — ®
= L_] o 4 ' Input
FLOWRATE TOTAL Adjustable
L j by 0 - 20%
u—-\ﬁ
21 Default valua :
{_ﬁ_ 1.0001 m/s} Istrange 07.069 m3/h
SPAN 07.069 m®/h 2ndrange 14.137 m3/h
4] [1] . ,
2 WD — l Setting rangej :
Jyuog
T e e 2 0.0001 -99999 (J/[]
T S Ve Ll
® ® Unit: BPS GPS mGPS cc s
> BPM GPM mGPM l3 m
BPH GPH mGPH m 3 h
BPD GPD mGPD m” d
kGPS
kGPM
kGPH
kGPD
Example: To change range from 7.069 m3/h to 1 m3/h
Procedure Display Comments
# ENGINEERING
MODE For the procedure to set to the
2seclater | ENGINEERING MODE, see Section 8).
# ID SET
XXXXXXXX Required number of times
The top-line value is in terms of flow
velocity. To set or change the range,
# 1.0001 m/s use the bottom-line value which is in
1 SPAN 07.069 m7/h terms of flow rate (in an engineering
unit of measure).
# 1.0001 T/ s
2 SPAN 07.069 m~/h Change the numeral to the required
value with the « Pkeys and
# 14147 /s V A keys.
3 SPAN  1.0000 m%/h
# 14147 m/s Return the cursor to th risk (*
&D SPAN 10000 m/h eturn the cursor to the asterisk (*).

to be continued
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(® ®
(o]
PFLOWRATE TOTAL
_ )
@)
P
t#_ 2.000 m/s j
SPN2 14,137 m®/h
5
— ' dw
@ O
o0& « » v 'y
¥R para
® [b ®)
Example: To change range from 14.137 m3/h to 4 m3/h.
Procedure Display Comments
The top-line value is in terms of flow
# 2.0000 n31/s velocity. To set or change the range,
SPN2 14.137 m%/h use the bottom-line value which is in
terms of flow rate (in an engineering
# 2.0000 rg/s unit of measure)
SPN2 14.137 m~/h )
= Change the numeral to the required
P 56589 m7 value with the 4 P keys and
: m/s V A keys.
PE‘) SPN2  04.000 m®h oys

To return to the MEASURING
MODE: Press the MODE key.
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To continue setting:

Move the cursor to
# with the » key
and then select
other displays with
the ¥ and A keys.




15) To setor change the ranges of a direct/reverse range instrument

20 mA |, Output
@ Sy D D ® Sier:z{i?n c?iirr:gt‘ion
Input
o P
PFLOWRATE TOTAL
L j With respect With respect
- ' Tivsh,  Smws
OF S e
[ﬁ_ 1.0001 m/s IDefault value] :
SPN+ 07069 ma/h Directrange
i [1] +07.069 m>/h
@ ] [j (] IH“ ' Reverse range
> v 4 ~14.137 m/h
cmioR  sara .
LSettmg range ’ :
3
® ®) 0.0001 — 99999 1/
L
Unit: BPS GPS mGPS kGPS cc s
BPH GPM mGPM kGPM |/ g m
BPH GPH mGPH kGPH m” h
BPD GPD mGPD kGPD d
Example: To change range from 7.069 m3/h to 1 m3/h
Procedure Display Comments
# ENGINEERING
MODE For the procedure to set to the
2sec later | ENGINEERING MODE, see Section 8).
# ID SET
XXXXXXXX Required number of times
The top-line value is in terms of flow
velocity. To set or change the range,
# 1.0001 m/s use the bottom-line value which is in
SPN+ 07.069 m~/h terms of flow rate (in an engineering
unit of measure).
# 1.0001 nél/ s
SPN+ 07.069 m“/h Change the numeral to the required
value with the 4 P keys and
# 14147 m/s V A keys.
SPN+ 1.0000 m°>/h
[La % PN . 3 33 3 7mr£|//hs Return the cursor to the asterisk (*).

}

to be continued
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® ®
2 s I e
O
FLOWRATE rﬁu.
m
©)
{ # 2.0000 m/ﬂ
SPN— 14.137 m®/h~
B
o googog
MOOL « » v 'y
cmEoR  para
& ©
Example: To change range from 14.013 m3/h to1 m3/h
Procedure Display Comments
The top-line value is in terms of flow
# 2.0000 m/s velocity. To set or change the range,
SPN - 14.137 m%/h use the bottom-line value which is in
terms of flow rate (in an engineering unit
of measure).
# 2.0000 rgl /s
SPN - 14.137 m>/h Change the numeral to the required
value with the € » keys and
# 14147 m/s ¥ A keys.
SPN - 1.0000 m~/h

To return to the MEASURING
MODE: Press the MODE key.
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Move the cursor to
# with the » key
and then select
other displays with
the ¥ and A keys.

To continue setting:




16) To set or change the hysteresis of transfer between ranges

Output .
> 20 [T PrY: R
® ®) e /T
28 R I D :
Q;A.Wﬁo TOTAL
L ) 1
t t Input
P —
O 3 Adjustable
,_.J by 0 - 20%

{3_ HYSTERESIS q soma - Gt
05% AN /

1 Reverse Direct
o direction direction

@ D .

ook ‘. > v 4 With requct With respect

CUR SOR DATA to direct di- to reverse di-
rection range, rection range,
adjustable by adjustable by

® ® 0-20% 0-20%
| — J

lDefault value] 0 5%
LSetting rangﬂ : 0-20%

Example:  To change hysteresis from 5% to 10%

Procedure Display Comments
# ENGINEERING
MODE For the procedure to set to the
2seclater | ENGINEERING MODE, see opening of
# ID SET the Section 8).
XXXXXXXX

# HYSTERESIS Required number of times

05 %
# HYSTERESIS

05 %
# HYSTERESIS Change the numeral to the required

10 % value withthe € P keysand Vv A

= keys.

To continue setting: Move the cursor to

# with the » key
To return to the MEASURING and then select

MODE: Press the MODE key. other displays with
the ¥ and A keys.
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17)  To set or change pulse weight

—d
CURSOR DATA

@ E @ ®)

| Default value ] : 196.36 cc/p

Frequency when open col-
lector output is selected
(the top line or LCD):

0.00006 - 2000 Hz

Frequency when magnetic
counter drive output or mer-
cury relay contact output is
selected (the top line of

= ®
T ? &etting rang;l:
FLOWRATE ‘ﬁ“
o=
Li PLS 10.000 Hz—}
SCL__ 196.36 cc/P
L
2 ODOOG .
w3 v v & LCD):

0.00006 - 20 Hz

Unit: cc/p, I/p, m3/P
B/P G/P mG/P
kG/P

Note:  Pulse weight remains constant even when ranges are changed. When setting or
changing ranges in the dual-range mode. Use the higher one of the dual ranges.

Example:  To change pulse weight from 196.33 cc/pto ] m3/p.

Procedure Display Comments
# ENGINEERING
MODE For the procedure to set to the
2sec later | ENGINEERING MODE, see opening of
# ID SET the Section 8).
XXXXXXXX
Required number of times
The top line shows the pulse output
# PLS 10.000 Hz frequency for the maximum span. The
SCL 196.36 cc/p frequency maybe used as a reference

# PLS 10.000 Hz

SCL 196.36 cc/p
# PLS .00111 5-|z
SCL 00001. m°/P

L7 b7 BT

for selecting an appropriate pulse weight

Change the numeral to the required
value with the <€ » keys and
V A keys.

To continue setting: Move the cursor to

To return to the MEASURING
MODE: Press the MODE key.

# with the P key
and then select
other displays with
the ¥ and A keys.
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18) To set or change pulse width

30 ms Output for
magnetic

50 ms }counteror |
mercu

100 ms - relay Yo

s —
® 7 ] 3 ® pulse
(@] — ‘Width ) «—
FLOWRAYEK TOTAL
j i I
Ok
) chfault valuel : 30 ms
{_g PLS 30.000 %j |Settingrange] :
¥1D 030.0 ms
0.3
,_1—1 ms —:
sy 0.5 ms
|
2 Ooug l
wot 4 » v 4 1 ms f
CURSOR CATA Open
&] [E] 7'ms } coFI)Iector

k@ ®J 10 ms |
|
15 ms |
|
|
|

Example: To change pulse width from 30 ms to 0.5 ms

Procedure Display Comments
# ENGINEERING
For the procedure to set to the
2 sec later 1 ENGINEERING MODE, see opening of
# 1D SET the Section 8).
Required number of times
The top line of LCD shows the pulse
# PLS  30.000 % duty ratio.
1 WID 030.0 ms +|A B
S N N B
# PLS  30.000 % Ratio = 2
2 WID 030.0 ms _ A+B
(Ratio < 70%)
# PLS .00005 % Modify setting using the < » keys
3 WID 000.5 ms and V A keys.

To continue setting:  Move the cursor to

# with the P key
To return to the MEASURING and then select

MODE: Press the MODE key. other displays with
the ¥ and A keys.
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19)  To set or change dropout point of pulse output signal

(® ®
] [
O

FLOWRATK TOTAL

L )

~

oF

¥ DROP OUT
02%

1

O

° Qooy

v 4
——
cursor DATA

@ E) E] ®)

Example:  To change output from 2% to 10%

Comments:  Employed to cut out
the pulse output due
to such reason as pul-
sations at a range
close to zero.

| Default value | : 2%
LSetting range] 2% —20%

Procedure Display Comments
# ENGINEERING
MODE For the procedure to set to the
2sec later | ENGINEERING MODE, see opening of
% 1D SET the Section 8).
XXXXXXXX

# DROP OUT Required number of times

02 %
# DROP OUT

02 %
# DROP OUT Change the numeral to the required

10 % value withthe 4 » and ¥ A keys.

To continue setting:  Move the cursor to

To return to the MEASURING
MODE: Press the MODE key.

# with the » key
and then select
other displays with
the ¥ and A keys.
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20) To set or change high/low alarm points

® el om R e ®
PLOWRATE YgL
]
B,
(_#_ HI-ALM + 100 a
LO-ALM —100 %
1]
° goooo
® 5 e

Example: To set high alarm from 100% to 80%

@efault valEj : HI. +100%
LO: - 100%

[Setting range] :
HI: -125 to +125%
LO: - 125 to +125%

Note:  For the procedure of
selecting either the
normally open or
normally closed type
of contact output signal,
see Section 24).

Procedure

Comments

L7 by BF

Display
# ENGINEERING

MODE

2 sec later l

# ID SET
XXXXXXXX
# HI-ALM +100 %
LO-ALM -100 %
# HI-ALM +100 %
LO-ALM -100 %
# HI-ALM +080 %

LO-ALM -100 %

To return to the MEASURING
MODE: Press the MODE key.
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For the procedure to set to the
ENGINEERING MODE, see Section 8).

Required number of times

Change the numeral to the required
value with the € » and ¥ A keys.

To continue setting:  Move the cursor to

# with the P key
and then select
other displays with
the ¥ and A keys.




21) To select the low cutoff function

r® ' ®
'LOVIATID E
)
oF
E LO¥-FLO¥ CUT j
OFF
-
° QOguD
® ®

Example: To set low flow cutoff from 0% to 5%

Comments:  Employed to cut out
the analog output due
to such reason as pul-
‘sations at a range
close to zero.

@efault value ] :

OFF (Low flow cutoff
function disabled)

[Setting ranga :

OFF (Low flow cutoff
function disabled)

ON (Low flow cutoff
function enabled): 0 - 10%

Procedure

Comments

L7 by BT

Display
# ENGINEERING
MODE
2 sec later l
# ID SET
XXXXXXXX
# LOW-FLOW CUT
OFF
# LOW-FLOW CUT
OFF
# LOW-FLOW CuUT
ON 05 %

To return to the MEASURING
MODE: Press the MODE

To continue setting:  Move the cursor to
# with the P key
and then select
key. other displays with
the ¥ and A keys.

For the procedure to set to the
ENGINEERING MODE, see Section 8).

Required number of times
Display when the low flow cutoff
function is disabled.

Change the numeral to the required
value with the €4 » keys and
V A keys.




22) To select the state burnout for the analog output signal when in emergency

Note:  For errors Err-01 through Err-05 on Page 87.
r@ N
25 °
L"‘""" "ﬁ“ | Default value | : LOW
"61, | Setting range | : HIGH
| LOW
HOLD
_# ERROR OUT MODE O
1.00T LO¥
|
2 0
wot 4 »> v 4
Cr T S v
® 5 e
Example: To change burnout low to burnout high
Procedure Display Comments

# ENGINEERING
MODE

2 sec later l

ID SET

13

XXXXXXXX

ERROR OUT MODE
I. OUT LOW

14

ERROR OUT MODE
. OUT LOW

# ERROR OUT MODE
I. ouT HIGH

L7 by BT

For the procedure to set
to the ENGINEERING
MODE, see Section 8).

Required number of times

Change the numeral to the
required value with the
< ) and ¥V A keys.

To continue setting:

To return to the MEASURING
MODE: Press the MODE key.

Move the cursor to
# with the P key
and then select
other displays with
the ¥ and A keys.
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23) To select the state for the pulse output signal when in emergency

Note:

For errors Err-01 through Err-05 on Page 87.

f@ @‘
Lm"m ﬁm LDefault value—l : LOW
ok lﬁ:tting rang?] : LOW
| ) HOLD
4# ERROR OUT MODE
P.OUT LOW
1]
2 ]
Moot « > v 4
T TS Ve
® 5 o
Procedure Display Comments
# ENGINEERING
MODE For the procedure to set
2 sec later l to the ENGINEEBING
# ID SET MODE, see Section 8).
XXXXXXXX
# ERROR OUT MODE Required number of times
P. OUT LOW
# ERROR OUT MODE
P. OUT LOW Change the numeral to
= the required value with
the 4 » keyand Vv A
# ERROR OUT MODE keys.
P. OUT HOLD

To continue setting:

To return to the MEASURING
MODE: Press the MODE key.

Move the cursor to
#withthe D key
and then select
other displays with
the ¥ and A keys.
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24) To select the state for the contact output signal when in emergency (NC/NO)

f@ @‘
C] %]
FLOWRATE TOTAL [Befault val@ : CLOSE
— L j lﬁetting ranga : CLOSE
OfF OPEN
hd
# ST.OUT MODE
NORMAL CLOSE
1]
2 0ao
Moot < » v [ Y
Ty Sara
® ®)
Procedure Display Comments
# ENGINEERING
MODE For the procedure to set
2 sec later l to the ENGINEEBING
# 1D SET MODE, see Section 8).
XXXXXXXX
# ST. OUT MODE
NORMAL CLOSE
# ST. OUT MODE
NORMAL CLOSE Change the numeral to
= the required value with
the € » keyand Vv A
# ST. OUT MODE keys.
NORMAL OPEN

To return to the MEASURING
MODE: Press the MODE key.
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To continue setting:

Move the cursor to
# with the P key
and then select
other displays with
the ¥ and A keys.




25) To set to the MAINTENANCE MODE

(The data items set when in the MAINTENANCE MODE
are stored in memory when the mode is changed to the

MEASURING MODE).
r® ™
J L1 CJ ®
O
FLOWRATE TOTAL
—__
1©)

> MAINTENANCE
MODE

cuRsoR GATA
® ®)
Procedure Display Comments
% 3 Example of display when in measurement
SPAN 35.000 m°/h (MEASUREMENT MODE)

* OPERATING
MODE

2 sec later l

* DAMPING

04 s

* MODE ENTER
ENGINEER MAINTE

* MODE ENTER
ENGINEER MAINTE

MAINTENANCE
MODE

v

S

2 sec later l

OUTPUT CHECK

v

MODE OFF
To return to the MEASURING To continue setting: Select other
MODE: Press the MODE key. displays with the

V¥ and A keys.




26) To check the analog output loop

(To check the function of the converter as a constant-curret si gnal source.)

~

® ®
. L] CJ Default value | : 0%
FLOWRATK o
R .
"ﬁ“ Eetung range] : 0to +125%
O-
—~ Note:  The simulated output is
> OUTPUT CHECK delivered only for the
MODE OFF period during which it is
511 5 displayed on the LCD.
@ OC
Lol < [ 4 v 4
cwsoR  para
® 0 e
Procedure Display Comments
> MAINTENANCE
For the procedure to set to the
2sec later | MAINTENANCE MODE,
> OUTPUT CHECK see Section 25).
> OUTPUT CHECK
MODE OFF
> OUTPUT CHECK
MODE ON
1 sec later l
> OUTPUT CHECK
I. OUT 000.0 %
> OUTPUT CHECK
I. OUT 000.0 % Change the numeral to the required
value withthe « P keysand Vv A
> OUTPUT CHECK keys.
. OUT 050.0 %
> OUTPUT CHECK Return the cursor to >.
Qg:) . OUT  050.0 %

to be continued
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27)  To check the pulse output loop

(To check the function of the converter as a pulse generator)

(® : ®|  [Default value | : 0%
«] 1 3
oi—m—"—"@ tiom | Setting range | : 0to +125%
Py —]
,9_1 : Note:  The simulated output is
delivered only for the
Lz OUTPUT  CHECK period during which it is
P.OUT  000.0% displayed on the LCD.
9] 6
2 O
wot 4«4 » v 4
CUR SOR &
E b o
Procedure Display Comments

7 b7 & RF

v

OUTPUT CHECK
P. OUT 000.0 %

OUTPUT CHECK
P. OUT 000.0 %

OUTPUT CHECK
P. OUT 100.0 %

v

OUTPUT CHECK
P. QUT 100.0 %

!

to be continued
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Set or change as required with the
< P and ¥V A keys.

Return the cursorto ».



28) To check the contact input/output loop

(To check the open/closed contact signal function)

r ™
® ® Default value | : OUT: CLOSED
- r‘gL [ Setting ranga : IN: OPEN
L j CLOSED
pat OUT: OPEN
O] CLOSED
[_>_ ST. IN OPBN‘J
ST. OUT CLOSE Note:  The simulated output is
10] delivered only for the
= period during which it is
% OO0 displayed on the LCD.
wot o > v 4
CGRion T
@ il ®)
Procedure Display Comments
' Descriptor "OPEN" means that the
> ST. IN OPEN circuit between the STATUS IN
ST. OUT CLOSE terminals is not wired or is open.
> ST. IN OPEN
ST. OUT CLOSE The STATUS OUT is selectable
between OPEN and CLOSED by
> ST IN OPEN means of the <« P keys.
ST. OUT OPEN

To continue setting:
To return to the MEASURING

MODE: Press the MODE key.

Move the cursor to
> with the » key
and then select
other displays with
the ¥ and A keys.
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29) To check the excitation current output

”@ @1 (Preparation)
L] % (1) Check that the excitation
FLOWRATE TOTAL current which is set in the
L j ENGINEERING MODE is
6.1 correct.
= The excitation current
> EX CHECK requirement (EX) is
L— B X 200 ;] indicated on the detector
- . nameplate.
4 1 21 /3 ..
. o { W (2) Connect a digital voltmeter
@ between CP44
we <« » v 4 ,_ (-) and CP45 (+) of the
Convon vara Digital main card.
Yoltmeter
@ @J (mv) LD: gital voltmeter (m Vﬂ
CP44 CP45
Procedure Display Comments
> MAINTENANCE
MODE For the procedure to set to the
2 sec later l MAINTENANCE MODE, see the
> OUTPUT CHEGK Section 25).
MODE OFF
> OUTPUT CHECK
MODE OFF
> OUTPUT CHECK
MODE ON
1mchwrl
> OUTPUT CHECK
I. OUT 000.0 %
> EX CHECK Required number of times
EXX 300.0
2 sec later | At this stage the excitation current (EX)
EX CHECK which flows frc_>m XtoY directior! can
&] 7 Exx 300.0 be checked with the external digital
= i voltmeter.

to be continued
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f@ ®‘
O
FLOWRATE TOTAL
N )
O~
= EX CHECK
EXY 300.0
6 ] 5
2 0 ]
wootr « > v 4
E T TS
& ®)
Procedure Display Comments
At this stage the excitation current (EX)
> EX CHECK L { which flows from X to Y direction can
EXY 300.0 be checked with the external digital
, voltmeter.
> EX CHECK
Ca = EXy 300.0 Return the cursor to >.

To continue setting:  Move the cursor to

> with the P key
To return to the MEASURING and then select

MODE: Press the MODE key other displays with
j the ¥ and A keys.
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30) To calibrate the excitation current output 250 mA and 350 mA

v

(® ®
L1 C3
(Preparation)
Q;mh—y YQAL ..
L ‘] Connect a digital voltmeter
- between CP44 (-) and
'_(_DJ% CP45 (+) of the main card.
> CAL EX ON
Low 250.0 mA
2 11 /3
- —— y - 4V
@ iu]s
wot o » v 4
CURSOR T Digital
Voltneter
@ 6 @J (mv)
CP44 CP45
— T + (2
Procedure Display Comments
> MAINTENANCE
MODE For the procedure to set to the
2secater | MAINTENANCE MODE,
> OUTPUT CHECK see Section 25).
MODE OFF

CALIBRATION
MODE OFF

v

> CALIBRATION
MODE OFF

CAL EX OFF
LOW 250.0 mA

> CAL EX OFF

or by BF BT BT BT

LOW 250.0 mA
> CAL EX ON
LOW 250.0 mA
With this display, the calibration shall be
> CAL EX ON made using ¥ A keys so as to have the
LOW 250.0 mA digital voltmeter indicated 250.0 mV.

|

to be continued
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] ]
Q_ O

PLOWRATE

L_J
O

TOTAL

L

=

{Z CAL EX 0

HIGH

350.0

N
mA

2] /4

%i—} |
10
L

S

‘V“

CURSOR DATA

b

‘ . -
Digital
Voltmeter

{av)

CP44

1

®,
CP45
e ]

Procedure

Display

Comments

v

CAL EX
LOwW

ON :
250.0 mA

v

CAL EX
HIGH

OFF
350.0 mA

CAL EX
HIGH

QOFF
350.0 mA

CAL EX
HIGH

With this display, the calibration shall be

CAL EX
HIGH

made using ¥ A keys so as to have the
digital voltmeter indicated 350.0 mV.

07 B b7 BB

To return to the MEASURING
MODE: Press the MODE key.

-75 -

Move the cursor to
> with the » key
and then select
other displays with
the ¥ and A keys.

To continue setting:




31) To calibrate the analog current output 4 mA and 20mA

( N
®
) ®
FLOWRATE rﬁ._
L
OJ
> CAL 1. OUT ON
Low 4.000 mA
/4 \1 3
o OOQOURy |ooe—1
Lo < | 4 v 'y ammeter
CORToR Ve (1—-)¢ -
® ®
Procedure Display Comments

(3 times)

07 B k7 b BT

v

MAINTENANCE

2 sec later l

v

OUTPUT CHECK

MODE OFF
> CALIBRATION
MODE OFF
> CALIBRATION
MODE OFF
> CAL |. OUT OFF
LOW 4.000 mA
> CAL I. OUT OFF
LOW 4.000 mA
> CAL I. OUT ON
LOW 4.000 mA
> CAL 1. OUT ON
LOW 4.000 mA

to be continued
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For the procedure to set to the
MAINTENANCE MODE,
see Section 25).

With this display, the calibration shall be
made using ¥ A keys so as to have the
digital ammeter indicated 4.000 mA.



=] [

FLOWRATE

J
O

TOTAL

:

> CAL 1. OUT ON
HIGH 20.000 mA

1113 2] /4
2 d
wok o > v 4
CoRToR Ervered (I+)¢ ———+
b@ ammeter
® ®f (1-)4 -
Procedure Display Comments
> MAINTENANCE
MODE For the procedure to set to the
2 sec later l MAINTENANCE MODE, see
> OUTPUT CHECK Section 25).
OFF
> CAL I. OUT ON
LOW 4.000 mA
> CAL I. OUT OFF
HIGH 20.000 mA
> CAL |. OUT OFF
HIGH 20.000 mA
> CAL |. OUT ON
HIGH 20.000 mA
With this diplay, the calibration shall be
@] > cl?ill\éHL Oa%Too%Nm A | | Made using ¥ A keys so as to have the
- ammeter indicated 20.00 mA.

To continue setting:
To return to the MEASURING
MODE: Press the MODE key.
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Move the cursor to
> withthe P key
and then select
other displays with
the ¥ and A keys.




32) To calibrate the internal gain coefficient

The calibration of "ZERO" internal gain coefficient

r ™
® ®
J L1 C3
O
FLOWRATE TﬁAL
. L
Of
> CAL GAIN
ZERQ READY
2). 1./3 (HODEL) KIZ006
Se——— v/l MagneW CALIBRATOR
@ O (X)$ ——X
ook < » v ' U e
consoR bATA (Y)p —— Y TYPE ¢ 130
(A)g ——A
(C)¢ ——C
Procedure Display Comments
> MAINTENANCE
MODE For the procedure to set to the
2sec later | MAINTENANCE MODE,
> OUTPUT CHECK see Section 25).
MODE OFF
> CALIBRATION
MODE OFF
> CALIBRATION
MODE OFF
> CAL GAIN
(5 times) ZERO READY
> CAL GAIN Input "zero (0 mvs)” from MagneW Calibrator
ZERO READY
The calibration of "zero (0 nvs)" starts by
[1;'_) > gékoGAlN ON operation
2seclater | The calibration of "zero (0 nvs)" point has
> CAL GAIN completed.
ZERO READY

to be continued
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The calibration of 0.4 m/s internal gain coefficient

-
® ®
) L1 C3
(o]
FLOWRATE TOTAL
L )
O)
> CAL GAIN I
00.40 m/s  ON
1][3 2]
@ L CRe]
wot « > v 4
cunsor DATA
® ®)
Procedure Display Comments
> CAL GAIN 1
ZERO READY
> CAL GAIN 1
00.40 m/s READY
> CAL GAIN 1 Input "0.4 nvs” signal from MagnewW
00.40 m/s READY Calibrator.
Q‘D > CAL GAIN 1 The calibration of "0.4 nvs" gain starts by
00.40 m/s ON &) operation.
12 sec later l
> CAL GAIN 1 The calibration of "0.4 m/s” gain has
00.40 m/s READY | |completed.

J

to be continued
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The calibration of 1.2 m/s internal gain coefficient

-
®
/s D % ®
OJ
>  CAL GAIN 2
01.20m/s ON
11138 2
= = J’A'
@ sy
[* 1.7 < » v [
CUR TR Tara
& ®
Procedure Display Comments
> CAL GAIN 1
00.40 m/s READY
> CAL GAIN 2

B b BB

01.20 m/s READY

> CAL GAIN 2
01.20 m/s

> CAL GAIN 2
01.20 m/s ON

12sec|aterl
> CAL GAIN 2
01.20 m/s READY

l

to be continued
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Input "1.2 nvs” signal from Magnew
Calibrator.

The calibration of "1.2 mys” gain starts by

&j operation.

The calibration of "1.2 nvs" gain has
completed.



The calibration of 3.6 m/s internal gain coefficient

(® ®
»] 1 3
Q_O O
FLOWRATK TOTAL
= L )
L
> CAL GAIN 3
03.60 m/s ON
1][3 2]
= = ¢
@ 05
wot « » v 4
cunsoR Tata
@ ®)
Procedure Display Comments
> CAL GAIN 2
01.20 m/s READY
> CAL GAIN 3
03.60 m/s READY
> CAL GAIN 3 Input "3.6 mvs" signal from MagnewW
03.60 m/s READY Calibrator.
> CAL GAIN 3 The calibration of "3.6 nvs" gain starts by
03.60 m/s ON operation.
12 sec later l
> CAL GAIN 3 The calibration of "3.6 m/s" gain has
03.60 m/s READY | |completed.

v

to be continued
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The calibration of 10 m/s internal gain coefficient

f® ®‘
«-] L1 CJ
O
FLOWRATE NﬁAL
L
O)
> CAL GAIN 4
10.00 m/s OX
1]]3 [2]
- pr— J
2 0 )
00€ « > v 4
[ — —
CUR sOR DATA
& ®
Procedure Display Comments
> CAL GAIN 3
03.60 m/s READY
> CAL GAIN 4
10.00 m/s READY
> CAL GAIN 4 Input "10 mvs" signal from MagnewW
10.00 m/s READY Calibrator.
> CAL GAIN 4 The calibration of "10 nvs" gain starts by
10.00 m/s ON @ operation.
12 sec later l
> CAL GAIN 4 The calibration of "10 mvs" gain has
10.00 m/s READY | |completed.

To return to the MEASURING

MODE: Press the MODE key. L
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To continue setting:  Move the cursorﬂ
> with the P key
and then select
other displays with
the ¥ and A keys.




33) To check PROM version

r '
® ®
e D

'9Jg

= ROM VERS. 3 .2
DATE 92-12 -01

> pounE

%]

4

T oara
® <J
Procedure Display Comments
E MAINTENANCE
MODE For the procedure to set to the
2seclater | MAINTENANCE MODE, see
> OUTPUT CHECK Section 25).
MODE OFF
E CRITICAL
(2 times) MODE OFF
> CRITICAL
MODE OFF

©7 by

> ROM VERS. 3.2
DATE 92 -12-01

To continue setting:  Move the cursor to 7

To return to the MEASURING > withthe » key
MODE:  Press the MODE key. andthen select |
other displays with
the ¥ and A keys.
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34) To recover the shipping data

r h . .
® ® Using this "SHIPPING
5 o & DATA RECOVERY"
FLOWRATE ToTAL funC[ion, all of the KIX
j internal data can be
- changed to the shipping
L_QJ' data of Yamatake
Corporation.

> SHIPPING ‘DATA
RECOVERY READY

STl 15«

Cln soR NTA
& ®)
Procedure Display Comments

MAINTENANCE

v

MODE For the procedure to set to the
2 sec later l MAINTENANCE MODE, see
> OUTPUT CHECK Section 25).
MODE OFF
> CRITICAL
(2 times) MODE OFF
> CRITICAL
MODE OFF
SHIPPING DATA [ READY | —» [ ON | — [ READY ]
(2 times) RECOVERY

After the excution of this function, the mode

> SHIPPING DATA is automatically changed to "Measuring

RECOVERY

RS T

Mode".
more — SELF CHECK
than MODE
3 sec

5 sec later l

— MEASURING
MODE

1 sec later f
h 4

%
SPAN [0O0.000 m¥h
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35) Mode for emergency (data broken, etc.)

-
® ] 3 This mode is used in the
Q_ O o) event that normal operation
FLOWRATE ToTaL can not be recovered even
after proper counter-
—\ measures are taken.
O]
2> INITTAL DATA * | Caution | *
RECOVERY READY X . .
. , after excuting this function,
NEEREEREE re-calibration is necessary
@ =3
wot o > v 4
TR pata
®
Procedure Display Comments
> MAINTENANCE
MODE For the procedure to set to the
2 sec later l MAINTENANCE MODE, see
> OUTPUT CHECK Section 25).
MODE OFF
> CRITICAL
1 (2times) MODE OFF
> CRITICAL
MODE OFF

(3 times)

o7 B B B BT

more
( than ]
3 sec

INITIAL DATA
RECOVERY

v

> INITIAL DATA
RECOVERY

> INITIAL DATA
RECOVERY ON

1 sec later I

— SELF CHECK
MODE

5 sec later l

— MEASURING
MODE

1 sec later l

%
SPAN

00.000 méh
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After the excution of this function, the mode
is automatically changed to "Measuring
Mode".



6.6 Diagnostic Functions

1) H/W Check

The H/W check is done in the MEASURING MODE. When an error is found,
immediately take appropriate corrective measures.

r N\
® 78 Mo ®
Q_O0 O
FLOWRATE TOTAL
[ -
—y - )
Of=
2 mim
wot « > v a
cwvoR ot
® ®)
Y /
Error Code ; Error Message
(on Readout) Type of Error Corrective Measure (on LCD)
1. Check connections.
Err— 01 Eél 'gggnOPG”» 2. Measure coil resistance. EX CHECK ERROR
3. Turn on power again.
1. Tum on power again.
- ROM CHECK
Err - 02 ?r%'\r" check-sum |2 Replace ROM. ERROR
3. Replace main card.
RAM READ 1. Turn on power again.
Err— 03 AFTER WRITE 2. Replace main card. RAM CHECK ERROR
error
NVM READ 1. Turn on power.
Err - 04 AFTER WRITE 2. Replace main card. NVM CHECKERROR]
error
1. Turn on power.
i ; ADC CHECK
Err—05 | /D ConVersion 2 Replace main card. ERROR '
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2)  Check for Setting Errors
Check for setting errors are done in the ENGIN EERING MODE.

(® )
L1 C3
Q_ O O
FLOWRATK TOTAL
[
. - )
O
@ 0go
wa « » v 'y
cwTR  oam
& ®)
/ Y
Error Code ; Error Message
(on Readout) Type of Error Corrective Mgasure (on LCD)
Detector diameter | Check the detector TYPE-DIA
Err—11 or model mismatch | diameter and model. MATCHING ERROR
HI - LO ALARM
setting error SETTING ERROR
Err—12 (HI < LO) Setas HI > LO. Hl < LO
. Check the settings of
Range settin SPAN ERROR
Er-21 | o me O or A DIA, MODEL, and OVER 12 m/s
5g:qsuee?1%3r;s 100 Check the settings of PULSE WEIGHT
Err—22 | high or low. pulse weight, span, and SETTING ERROR
(Note 1) type of puise.
Pulse width is too Check th f
large. Pulse duty heck the settings o PULSE WIDTH
Er-23 | of spanfrequency | pulse width, pulse .
output is 70% or weight, and span. OVER DUTY 70 %
more.
When in Direct/
Reverse Auto .
is more than 100% | hysteresis.
of range.
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7. CALIBRATION

Check of Converter

The converter may be checked by employing a calibrator or a checker. For precision
adjustment, be sure to use the calibrator (do not use the checker for this purpose).

7.1 Calibration of Converter with Calibrator KIZ006

For details of Calibrator KIZ006, refer to OM2-5610-0710 "Operator’s Manual for
Calibrator."

(a) General

The calibrator generates a simulated flow velocity signal which is synchronized with the
exciting current of the electromagnetic flowmeter. The simulated flow velocity signal
is adjustable for a range of 0 — 10.00 m/sec in steps of 0.01 m/sec.

(b) Calibration Setup

To calibrate the converter using the calibrator, prepare a setup as shown in Fig. 7.1.

CONVERTER

(@ @

=N

L ] JJ CALIBRATOR

o { )

@ @ 110 120 130 ouT ZERO FUNC CHKS
| j ms Q@ O 0 0 0 0 O
———————
SN
5 = e 1 0O 0O
( TERMINAL

80X DOWN TYPE OUT/ZERO

TATUS|STATUS
oyT 1]

SBISAJC A oN s
+l=-]¢]~
Xy ip+lP=-lT+]i=-1" [® OFF @
H N E ®®[®l®®%}% H~ .
RBI® 8[®)]
- oLue
oL, o | RED

e ) Lwnite
EER )y pa— WT Aneo
_J Black
2,:1,) = 2500
+ -~
DICITAL
VOLTMETER

Fig. 7.1. Calibration Setup
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(¢) Nomenclature of Panel Items and Operation of Calibrator

® TYPE SELECT KEY AND
INDICATORS

® OUT/ZERO SELECT KEY AND INDICATORS
® FUNCTION KEY AND INDICATOR

@ SETTING DISPLAY ® SETTING KEYS
/.

/
T

(@ CHECK SPAN KEY
AND INDICATOR

O
9 /0 e
et

I} MagreW causraton
' Yamatake Honeywell

@ outpPuT TERMINAL

EXCITING C
TERMINALS

RRENT INPUT
ND INDICATORS

(@ POWER SWITCH §

@ CARRYING HANDLE

Fig. 8.2. Calibrator Panel

(1) Select "130" for the type of the detector.

(2) With ® SETTING key, set the flow velocity span (m/sec) which has been set for
the converter.

() By monitoring the converter output, check that, each time as you press
OUT/ZERO SELECT key, the converter output is changed alternately to 100%
(OUT) or 0% (ZERO).

(4) By monitoring the converter output, check that, each time as you press
FUNCTION key, the converter output is incremented to 0%, 25%, 50%, 75%, or
100%.

7.2 Turning-off Converter Power

To turn-off power of the converter, use an external power switch or a breaker or other
appropriate device that will instantaneously turn power off.
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ACCESSORIES

Fuse 3 A 1
Mounting bracket 1
E.U. lavel 1

m3/d Mg m3p m3yp M3fm M3
€/d e/d e/h €/h €/m &/m
cC/d cc/d CC/h cc/h CC/m cc/m
BPD BPD BPH BPH BPM BPM
kGPD KGPD kGPH kGPH kGPM kGPM
GPD GPD GPH GPH GPM GPM

mGPD mGPD mGPH mGPH mGPM mGPM
m3 m?3 [A é cc cc
8 B8 kG kG G G
X10 X10 X102 X102 X10® X103
X0.1 X0.1 X001 X0.01 X0001 x0.001

KIX setting data list 1

TS ETTTROYYTE
DAMPING CONSTANT @
COUNTERPRESETVALUE [ )
IDENTIFICATION (iD)
FUNCTION CODE SET
DETECTOR  SIZE

Trre
OUMMY
EX VALUE
SPAN VALUE # 1
SPAN VALUE 82
HYSTERESIS
PULSE WEIGHT
TYPE (+)
WIDTH
DROPOUT
ALARM HIGH
Low
LOW FLOW CuY
ERROR OUTPUT MOOE
1.ouY
P.OUT
STATUS OUTPUT MODE

EMPTY SWITCH (o) —— 3
COMMUNICATION MOOE ( '):

* S ARE DETERMINED BY H/w SWITCHES

IR
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