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1. SUMMARY

1.1 Features

® Measurement is not affected by fluid density, viscosity, temperature, pressure and conductivity.
No obstacles in the measuring pipe, no pressure-loss, low requirement for straight pipe section.
LCD converter with backlight can be easily displayed and read in the sun or in a dark room.
Various outputs: 4-20mA, pulse, frequency, RS485, HART, PROFIBUS.

Converter has self-diagnosis alarm output, no-load detection alarm output, flow upper and lower
limit alarm, batch control(need to be customized) and other alarm output functions.

A variety of liners, electrodes and converter are available to satisfy different flow characteristic.
Applicable for mud, coal slurry, ore pulp, paper pulp and paste liquid flow measurement.

No Moving parts: Maintenance free.

Explosion-proof instruments can be used in hazardous areas.

1.2 Main Applications

Electromagnetic flowmeter can be used to measure the volume flow of conductive fluid in a
closed pipeline. It is widely applied in the flow measurement and control in the fields of chemical and
petroleum industry, metallurgy industry, water and waste water, agriculture and irrigation, paper
making, food and beverage industry and pharmaceutical industry.

Converters

2. WORKING PRINCIPLES oot

2.1 Measuring Principles

The measuring principle of electromagnetic
flowmeter is based on the electromagnetic
induction law of Farady. The sensor is mainly
composed of measuring tube with isolate lining, a
pair of electrodes installed by penetration of the
measuring tube wall, a pair of coils and iron core
to produce working magnetic field. When the
conductive fluid flows through the measuring tube
of the sensor, the voltage signal in direct
proportion to the average flow velocity of the fluid
will be inducted on the electrodes. The signal is

16 bit

amplified and treated by the transmitter to realize 377 cPy -
. . . ( hm
various display functions. 3\
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. . . 45~63HL | st [ LD
2.2 Converter Circuit Schematic
4-20mA or Current
The converters supplies a stable excitin 0-10md | "" -x board
.pp . & 1-5000Hz - | Keyboar
current to the coil in the sensor of Frequency or ¢ -l

Pulse Qutput

electromagnetic flowmeters to get B constant and B —
Status Qutput

amplifies the electromotive force and convert it

into standard signals of current or frequency so RS485 T—m‘

that the signals can be used for displaying, |
controlling and processing.
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3. Technical parameter

Item

Technical Parameter

Main power

AC220V 50HZ/DC24V/DC12V/3.3V battery power supply

Power consumption

<15W (Supporting power consumption with sensors )

Display and buttons

Display in Chinese and English, can display instantaneous flow, accumulated flow and
alarm display (excitation open circuit alarm, empty pipe alarm, flow over limit alarm). Four

membrane touch switches for data setting

Counter Forward total, reverse total
Analog Two-way, fully isolated 0~10mA/4~20mA
output Load resistance: 0~1.5kQ when 0~10mA; 0~750Q when 4~20mA
Forward and reverse flow output, the upper limit of output frequency
Frequency | can be set within 1~5000Hz. Open collector bidirectional output of
output transistor with photoelectric isolation. The external power supply is
not greater than 35V, and the maximum current of the collector when
it is turned on is 50mA
Two-way open collector alarm output with photoelectric isolation
Output signal
Alarm transistor. The external power supply is not greater than 35V, and the
Output maximum current of the collector when it is turned on is 250mA.
Alarm status: fluid empty pipe, excitation disconnection, flow overrun
Forward and reverse flow output, the output pulse upper limit can reach
5000CP/S. Pulse equivalent is 0.0001~1.0m%P. The pulse width is
Pulse automatically set to 20ms or square wave. Open collector output of
output transistor with photoelectric isolation. The external power supply is not
greater than 35V, and the maximum current of the collector when
conducting is 50mA
Accuracy +0.5% F.S., optional £0.3%F.S.

Damping time constant

Continuous variable from 0~100s (90%) time grading optional

Communication

Optional RS232C or RS485 serial communication interface, HART communication protocol

Loss of power

The internal design of the instrument has a power-off clock, which can store 16

power-offrecords (10 years) (need to be customized)

Protection class

IP65(Typical); IP68 can be customized for the segregate type(only for sensor)

Explosion-proof mark

Exdia [iaGa] g lICT6 Gb
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4. Part Selection Table

Parts Code No. Description
PWF-E1200 Integrated Type Electromagnetic Flow Meter
PWF-E1200S Segregate Type Electromagnetic Flow Meter
Model PWF-E1220 Sanitary Integrated Type Electromagnetic Flow Meter
PWF-E1220S Sanitary Segregate Type Electromagnetic Flow Meter
6 DN6mm
10 DN10mm
15 DN15mm
20 DN20mm
25 DN25mm
32 DN32mm
40 DN40Omm
Nominal
Diameter 150 DN150mm
200 DN200mm
250 DN250mm
300 DN300mm
1000 DN1000mm
2000 DN2000mm
S1 DC 24V (Typical)
S2 AC 85V~265V (Typical)
Power Supply S3 DC 12V (By customized)
sS4 Battery
T 4-20mA+Pulse+Frequency+RS485 Modbus RTU+High/low value
alarm(typical)
T2 T1+HART
T3 T1+RS232C
T4 GPRS wireless communication
Communication T0 No output (For battery supply only)
Output T5 4-20mA
T6 Pulse
T7 RS485 Modbus RTU
T8 NB wireless communication
T9 PROFIBUS DP Protocol
T10 PROFIBUS PA Protocol
P1 0.6MPa
P2 1.0MPa
Working
Pressure P3 1.6MPa
P4 2.5MPa
P5 4.0MPa
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‘\‘:
P6 16MPa(DN10-DN150)
P7 20MPa(DN10-DN50)
P8 25MPa(DN10-DN50)
Worki C1 -25~70°C
orkin
& c2 125~100C
Temperature -
C3 -25~150°C
L1 Polychloroprene rubber
L2 Polyurethane rubber
.. ' L3 Teflon
Lining Material
L4 FA6 polyperfluoroehyleneally
L5 PFA
L6 Ceramic
E1l 316L Stainless steel
E2 Titanium Ti
E3 Tantalum Ta
Electrode ) . .
] E4 Stainless steel coated with carbonized tungsten
Material
E5 Hastelloy B
E6 Hastelloy C
E7 Platinum Pt
Material of \§ Carbon steel
aterial o
. M2 SUS304 Stainless steel
Sensor Housing :
M3 316L Stainless steel
and Flange -
MO By customized
65 IP65 (Typical)
Protection Level 67 IP67(For segregate type only: sensor IP67, transmitter IP65)
68 IP68(For segregate type only: sensor IP68, transmitter IP65)
. . GO Without
Grounding Ring X T . ;
G1 One pair of grounding ring, material is same as electrode’s
Al 0.5%F.S.(Typical)
Accuracy -
A2 0.3%F.S. (By customized)
. X0 Without
Explosion Proof :
X1 ExdiaqllICT6 Gb
000 None Cable
Cable Length 010 10 meters cable (Typical for segregate type)
X X meters cable

**Tell us medium/which application/pipe diameter/working flow rate/working temperature&pressure
/signal output/what you wanna to realize, our sales engineer will recommend suitable model for you.
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5.TECHNICAL SPECIFICATION

5.1 Compliant to Standard “JB/T 9248-1999 Electromagnetic Flow Meter”.
5.2 Maximum flow speed: 15m/s

5.3 DNssize: 3, 6, 10, 15, 20, 25, 32, 40, 50, 65, 80, 100, 150, 200, 250, 300, 350, 400, 450, 500, 600, 700,
800, 900, 1000, 1200, 1400, 1600, 1800, 2000

5.4 Accuracy: 0.5%, 0.2%

5.5 Nominal Pressure:4.0MPa(DN0-150)
1.6MPa(DN200-600)
1.0MPa(DN700-1200)
0.6MPa(DN400-2000)
Or other specified by order
5.6 Materials
Electrode Forms and Materials:
Electrode design has four forms: standard form, scraper form, detachable form and grounding
electrode.
Electrode material is selectable from stainless steel containing Mo, stainless steel coated with
carbonized tungsten, Hastelloy B, Hastelloy C, Titanium, Tantalum and platinum-iridium alloy.
Flange material: carbon steel
Grounding ring: stainless steel
Inlet protection ring: carbon steel, stainless steel

5.7 Enclosure

IP65:

IP68: only available for remote-type sensor with neoprene or polyurethane liner, not including
flameproof model.

5.8 Flameproof Standard
DN15-DN600 compact-type: md Il BT4
DN15-DN1600 remote-type: sensor and converter both installed in dangerous area: md Il BT4.

DN15-DN1600 remote-type: sensor installed in dangerous area and converter installed in safe area: md
Il BT4

5.9 Connection Cable

Special cable is needed to connect the sensor and the converter for remote-type flowmeter. The cable
length should not exceed 100 meters. A 10-meter cable is supplied free of charge and the rest is to be
ordered.

5.10 General Specification of Converter

® Powersupply: AC85-265V, 45-63Hz, <20W; DC 11-40V

® Converter display and operation: four keys are available to set all parameters. External handheld or PC
can be used to do the configuration. High resolution LCD display with backlight, empty pipe detection
and self-diagnostic function are equipped in the converter.
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® Digital communication: RS485, RS232, MODBUS,REMOTE
® OQutput Signals:
- Current output: fully-isolated, 4-20mA/0-10mA
load resistance: 0-10mA: 0-1.5KQ; 4-20mA: 0-750Q.

- Frequency output: bidirectional flow output. Frequency output is proportional to the flow percentage
of the full range. The converter provides fully isolated transistor open collector frequency output ranged
from 1 to 5000 Hz. The external DC power supply should not exceed 35V and maximum collector current is
250mA.

- Pulse output: bidirectional flow output. The converter can output up to 5000cp/s pulse series, which
is dedicated to external totalization. Pulse factor is defined as volume or mass per pulse. It can be set to
0.001L/p, 0.01L/p, 0.1L/p, 1L/p, 2L/p, 5L/p, 10L/p, 100L/p, 1m3/p, 10 m3/p, 100 m3/p or 1000 m3/p. Pulse
width is selectable from auto, 10ms, 20ms, 50ms, 100ms, 150ms, 200ms, 250ms, 300ms, 350ms and 400ms.
Photo-coupler isolated transistor open collector circuit is used for pulse output. The external DC power
supply should not exceed 35V and maximum collector current is 250mA.

- Flow direction indication: The converter is capable of measuring both forward and reverse flow and
recognizing its direction. The converter outputs OV low level for forward flow, while +12V high level for
reverse flow.

- Alarm output: Two channels of photo-coupler isolated open collector circuit are used for alarm signal
output. There are two alarm outputs: high limit alarm and low limit alarm. The external DC power supply
should not exceed 35V and maximum collector current is 250mA.

- Damping constant: Damping time is selectable from 0.2 to 100s.

6. APPEARANCE AND INSTALLATION

Dimensions of Converter, shown as Fig 3.
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Fig3(a) Remote-type converter

123

87 2415 Fig3(b) Compact-type converter
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X

Flange connection structure and installation dimensions

Unit: mm

DN A(PTFE) A(Rubber) D Do n*A

10 194 200 90 60 4*14

= 15 194 200 95 65 4*14

20 194 200 105 75 4*14

25 194 200 115 85 4*14

32 194 200 140 100 4*18

40 194 200 150 110 4*18

50 194 200 165 145 4*18

65 244 250 175 145 4*18

80 244 250 200 160 8*18

100 244 250 220 180 8*18

125 244 250 250 210 8*18

150 290 300 285 240 8*22

200 340 350 340 295 8*22

240 250 440 450 395 350 12%22
".““H T —J 300 490 500 445 400 12*22
.rL ol JH 350 490 500 505 460 16*22
_Tf 400 490 500 565 515 16*26

L | | 1L 450 540 550 615 565 20*26
500 540 550 670 620 20*26

600 590 600 780 725 20*30

i 700 690 700 895 840 24*30
T 800 790 800 1015 950 | 24*33
900 890 900 1115 1050 | 28*33

1000 990 1000 1230 1160 | 28*36

1200 1190 1200 1405 1340 | 32*33

1400 1390 1400 1630 1560 | 36*36

1600 1590 1600 1830 1760 | 40*36

1800 1790 1800 2045 1970 | 44*39

2000 1990 2000 2265 2180 | 48*42

2200 2190 2200 2405 2315 | 52*45
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7. CONVERTER OPERATION MENU AND PARAMETER SETTING
7.1 Keypad and Display

Alarm ——— Volume Flow
r Symbol —— Mass Flow
+——— Flow Speed

—— Flow Percentage

Electrode Resistance

A

282. 74 n3/n !

>.+00123456. 78 m3

Flow Range Ratio

'}

Forward Total Flow

-

$

¢y
/

p

N g— ——  Reverse Total Flow
N

|

|

\

) ———  Net Total Flow
——— Alarm Display

ENTER, Combined with ALT to enter menu

UP,Add 1, PageUp, combined with ALT to shift right

DOWN,Minus 1, PageDown, Shift left with ALT

ALT, combined with other key

Fig.5(a) Remote-type key and display

<
+2 8 07 m3/h

P +100.0 %
510012345 .78 m3

) W@

‘Alarm Indicator

Flow Rate

Flow Unit

Flow Velocity

Flow Percentage

Electrode Resistence

Flow Range Ratio

Forward Total Flow
Reverse Total Flow
Net Total Flow

Alarm Display
ENTER . Combine with ALT to enter menu .

UP, +1 ,PageUp . Combine with ALT to shift right

DOWN, - 1, PageDn. Combine with ALT to shift left

ALT, Combine with other keys

Fig.5(b) Compact-type key and display

7.2 Keypad Function
1. Automatic Measurement Mode
DOWN: Scroll bottom line display;
UP: Scroll top line display;
ALT + ENTER: Enter into setting mode;
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ENTER: Return to measurement mode.

2. Parameter Setting Mode

DOWN: Subtract one form the digit at the cursor;

UP: Add one on the digit at the cursor

ALT + DOWN: Cursor shifts left

ALT + UP: Cursor shifts right

ENTER: Enter/exit submenu;

ENTER: Return to measurement mode if held for 2 seconds at any location
Remarks:

(1) When using ALT key, hold ALT first and then press UP or DOWN.

(2) Under setting mode, the meter returns to measurement mode automatically if no key is
pressed for 3 minutes.

(3) When adjusting flow zero, UP or DOWN key can be used to change the sign (+/-).

(4) When setting flow range, UP or DOWN key can be used to change flow unit.

7.3 Parameter Configuration and Operation Password

The setting parameters determine the operation status, calculation method and output mode of the
flow meter. Properly setting meter parameter can make the meter work in best condition and higher
accuracy of display and output can be obtained.

There are five levels of password, where level 0 - 3 are open for user and level 4 reserved for
manufacturer. Level 1 to 2 passwords are changeable by higher level password-holder, e.g. Level-3
password.

Meter setting can be browsed by entering any level of password. However, higher level password is
needed to change settings.

Password Level-0 (default value 0521): fixed and browsing only;

Password Level-1 (default value 7206): changeable and authorized to modify menu item 1 to 25;
Password Level-2 (default value 3110): changeable and authorized to modify menu item 1 to 29;
Password Level-3 (default value 2901): fixed and authorized to modify menu item 1 to 38;
Password Level-4 (reserved): fixed and authorized to modify any menu item including resetting
system.

Totalizer Reset Password (default value 36666): changeable in menu item ‘Clr Tot. Key ‘and
authorized to clear the three internal counter.

L 2R 2R 2% 2R 2

*

It is suggested that Level-3 password be held by manager or supervisor while Level-0 to 2 passwords be
kept by operator. The Level-3 password can also be used to change the password for totalizer resetting.

7.4 Table of Parameter Setting Menu

The converter setting menu consists of 45 items. Many of them are set up by manufacturer before
shipping. It is not necessary to change them when applying. There are only a few of them to be set by user
according to the application. The menu items are listed in the table below:

ltem | Menu Display Setting Password Value Range
No. Method Level

1 Language Option 1 English

2 Sensor Size Option 1 3-3000mm

3 Flow Range Modify 1 0-99999

4 Auto Rng Chg Option 1 ON / OFF

5 Damping Option 1 0-100s

6 Flow Dir. Option 1 Fwd/ Res

7 Flow Zero Modify 1 +/-0.000

8 L.F. Cutoff Modify 1 0-99%

9 Cutoff Enble Option 1 ON / OFF

10 Rate-Of-Chng Modify 1 0-30%

11 Limit Time Modify 1 0-20s

12 Total Unit Option 1 0.0001L-1m3
13 Flow Density Modify 1 0.0000 - 3.9999
14 Current Type Option 1 4-20mA/0-10mA
15 Pulse Output Option 1 Frq/ Pulse
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N\ | A\ A AS A 1A F A1

N~
16 Pulse Factor Option 1 0.001L-1m3
17 Freq Max Modify 1 1-5999 Hz
18 Comm Address Modify 1 0-99
19 Baudrate Option 1 600 - 14400
20 EmpPipe Det. Option 1 ON / OFF
21 EmpPipe Alm Modify 1 200.0 KQ
22 Hi ALM Enble Option 1 ON / OFF
23 Hi Alm Limit Modify 1 000.0 - 199.9%
24 Lo Alm Enble Option 1 ON / OFF
25 Lo Alm Limit Modify 1 000.0 - 199.9%
26 RevMeas.Enbl Option 1 ON/OFF
27 Sensor S/N Modify 2 000000000000-999999999999
28 Sensor Fact. Modify 2 0.0000 - 3.9999
29 Field Mode Option 2 Mode 1,2,3
30 Multiplying Modify 2 0.0000 - 3.9999
31 F. Total Set Modify 3 0000000000 - 9999999999
32 R.Total Set Modify 3 0000000000 - 9999999999
33 Input Contrl Option 3 Disable/Stop Tot/Reset Tot
34 Clr Totalizr Password 3 00000 - 59999
35 Clr Tot. Key Modify 3 00000 - 59999
36 Date -y/m/d * Modify 3 99/12/31
37 Time-h/m/s * Modify 3 23/59/59
38 Password L1 Modify 3 0000 - 9999
39 Password L2 Modify 3 0000 - 9999
40 Password L3 Modify 3 0000 - 9999
41 Current Zero Modify 4 0.0000 - 1.9999
42 Current Max Modify 4 0.0000 - 3.9999
43 Meter Factor Modify 4 0.0000 - 3.9999
44 Convtr S/N Modify 4 0000000000-9999999999
45 Sys Reset Password 4

* Item No. 36 and 37 are optional and only effective for the converter with real clock and power failure
recording function.

7.5 Parameter Setting Explaination
7.5.1 Sensor Size

The converter supports sensor diameter ranging from 3 to 3000mm, which can be chosen by pressing
UP or DOWN key.

7.5.2 Flow Range

Flow range refers to the upper range value (URV) of flow rate. The URV is relative to flow percentage
and output signal. At the analog output the amount of the measured values in the range 0 up to URV is
displayed linear to the current range 4 to 20mA, at the frequency output to the frequency range 0 to the
end frequency. The low flow cutoff and flow limit alarm relates to flow range as well. The maximum
measurable flow rate, however, is not limited to the flow range as long as the flow speed does not exceed
15m/s.

In this menu item, user can also choose unit of flow rate. For volume flow, L/s, L/min, L/h, m3/s,
m3/min and m3/h are available; while for mass flow, kg/s- kg/m-+ kg/h+ t/s. t/m. t/h can be selected from.
It is up to the habits and application requirements to pickup a proper unit.

7.5.3 Auto Rng Chg
The converter has a function called Auto-Range-Change that is usually used for control system with
wide flow range variation. The primary flow range is the value given by menu item ‘Flow Range’. The
second flow range (lower range) is obtained by selecting range ratio 1:2, 1:4 or 1:8 of primary one.
Fig 5 illustrates how the flow range is changed automatically. To safely change range and avoid
vibration of display and output, a 5% to 10% hysteresis is added at the change point.

10
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Output A
100% 20mA

1:4 Range ratio

e Flow
range 2 Flow
- range 1

A Hysteresis
Y 5%-10%

D i >
Zero L FOwIgoms Flow
change point
Up-going Change  4mA

Point

Fig. 5 Illustration of Auto-Range-Change

7.5.4 Damping

Long damping constant can improve the stability of display and output and is suitable to flow control
application; while short damping constant has short response time and is suitable to the totalization of
pulse flow. Damping time is selectable from 0.2s to 100s.

7.5.5 Flow Dir.
If the displayed direction sign is not agreed to the actual flow direction, change this item to the
opposite option.

7.5.6 Flow Zero
To conduct zero adjustment, the fluid in the sensor pipe must be held still. The flow zero is displayed by
flow speed and the unit is m/s. The display of flow zero is shown below:

FS=00. OO0 O0n/s
+00000

On the LCD, the top line displays the measured zero point while the bottom line shows the adjustment
value. If the FS is not equal to 00.000m/s, adjust the sign and value on bottom line until FS back to nil.
Remind again: to adjust the flow zero, the sensor pipe must be filled and the fluid must be kept still. The
flow zero adjustment value is an important constant of the meter and should be printed on the calibration
sheet and label. The value should include the sign and amount by unit of m/s.

7.5.7 L.F. Cutoff and Cutoff Enble

Low flow cutoff is set in percentage relative to flow range. If Cutoff is enabled and flow is lower than
the set value, the display of flow rate, speed and percentage and signal outputs are forced to nil. If the item
is disabled, no action is taken.

7.5.8 Rate-Of-Chng and Limit Time

‘Rate-of-change’ limit technique is used to eliminate application-related high electrical noise contained
in the process flow signal.

To check electrical noise, two parameters are defined: ‘Rate-of-change’ limit and ‘Control limit time’. If
the sampled flow 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 output. However, if the
limit-exceeding sampled value continues for the same flow direction for more than the preset control limit
time, that data will be used as output signal. Fig 6 illustrates the effect of noise-suppressing by
rate-of-change limit.

The value of rate-of-change limit can be set from 0 to 30% of flow range and limit time ranges from 0
to 20 seconds. If either of the two parameters is set to nil, the function is disabled.

11
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The rate-of-change limit function is not suitable for short period measurement and flow meter
calibration.

Mattermated measuring wariable
*

I - } Eate—of-change limit
1= Control limit time time

Flow with rate—of-change limat
&

T %

L
time

Fig.6 Example for the effect of rate-of-change limit

7.5.9 Total Unit
The converter has three 10-digit counters and the maximum counts are 9999999999. The total flow
unit can be L, m3, kg or t (metric ton) with a multiplying factor of 0.001, 0.01, 0.1, 1, 10, 100 or 1000.

7.5.10Flow Density

The converter is capable of measuring mass flow if fluid density is set. The density can be set from
0.0001 to 3.9999 and the mass unit is determined automatically by flow unit. The density should be set to
1.0000 (default value) if not used. Otherwise, measurement data will be forced to nil.

7.5.11 Current Type
Current output type is selectable from 4-20mA to 0-10mA.
7.5.12 Pulse Output
Two types of pulse output are available to choose from: frequency output mode and pulse output
mode. The meter outputs continuous square wave pulse under frequency mode, while pulse series under
pulse mode. Frequency output is usually used for flow rate measurement and short period of time
totalization. Pulse output can be connected to an external counter directly and is often used for long
period of time totalization.
As mentioned hereinbefore, transistor open collector circuit is used for frequency and pulse output.
Therefore, the external DC power supply and load are necessary.

12
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7.5.13 Pulse Factor

Pulse factor is defined as: volume or mass per pulse. It can be set to 0.001L/p, 0.01L/p, 0.1L/p, 1L/p, 2L/p,
5L/p, 10L/p, 100L/p, 1m3/p, 10 m3/p, 100 m3/p or 1000 m3/p. Pulse width is selectable from auto, 10ms,
20ms, 50ms, 100ms, 150ms, 200ms, 250ms, 300ms, 350ms and 400ms.

7.5.14 Freq Max
Frequency range corresponds to the upper range value of flow rate, or 100% of flow percentage in
other word. Maximum frequency is selectable from 1 to 5999Hz.

7.5.15 Comm Address and Baudrate

Substation address is needed when using RS485 communication. The address can be set from 01 to 99.
Baud rate is the transmission speed between main and sub station. It is selectable from 600, 1200, 2400,
4800, 9600, 14400bps. Remind: the baud rate must be the same as that of the main computer.

7.5.16 EmpPipe Det.
This item is used to enable or disable the empty-pipe detector. If enabled, the meter will force the
display value, analog output and digital output to nil when the sensor pipe is not full.

7.5.17 EmpPipe Alm.

This item is to set the electrode alarm trip value. Constant current source method is employed to
measure the resistance between two electrodes. The variation of the resistance is checked by CPU and CPU
recognizes if the pipe is empty or the electrodes are contaminated. The resistance is calculated as
following:

~ 1
R= do

where, d =electrode radius
o = Fluid conductivity

The electrodes resistance is usually between 5 to 50kQ . The variation of the resistance relates to the
surface status of electrodes and variation of fluid characteristic. If the sensor is filled with fluid, abnormal
resistance signal is detected and empty pipe alarm is output.

The electrode alarm trip value is determined based on the first-time measured electrode resistance.
After the installation of the flowmeter, measure the resistance between the electrodes when the sensor
pipe is filled. Record the resistance value and take it as a basis. Usually, set the trip value as 3 times of the
original resistance recorded.

7.5.18 Hi ALM Enble
User can enable or disable the high limit alarm.

7.5.19 Hi Alm Limit
High alarm limit value is set in percentage of the upper range of flow rate. The parameter ranges from
0% to 199.9%. The meter outputs alarm signal when the flow percentage is higher than this value.

7.5.20 Lo Alm Enble
User can enable or disable the low limit alarm.

7.5.21 Lo Alm Limit
Low alarm limit value is set in percentage of the upper range of flow rate. The parameter ranges from 0%
to 199.9%. The meter outputs alarm signal when the flow percentage is lower than this value.

7.5.22 Sensor S/N
13
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Sensor serial number records the information of the sensor equipped with the converter and ensure
them match up when installing.

7.5.23 Sensor Fact.

The sensor factor is set according to the calibration sheet supplied by the manufacturer. Usually this
factor has been set up by the manufacturer before shipping. It is an important value that determines the
accuracy of measurement. Do not change it without calibration.

7.5.24 Field Mode

The converter offers three field exciting modes based on the exciting frequency. Mode 1 is the
most-commonly used one and suitable for most cases. Mode 2 and 3 are low-frequency exciting modes and
are better for large size meter to measure water. The calibration should be taken under the same exciting
mode as that used for measurement.
7.5.25 RevMeas.Enbl: Reverse Measurement Enable

If RevMeas.Enbl is set to ON, the converter displays flow and outputs signals when flow direction is
reversed. If OFF, the converter displays no flow and does not output signals when reversing.

7.5.26 Multiplying

This item is a multiplying factor selectable from 0.0000 to 3.9999. When calculating the flow rate and
total, this factor is taken into account. It is often used to measure the flow in the open channel. If not
applied, set the value to 1.0000.
7.5.27 F. Total Set and R. Total Set

Presetting of forward and reverse total counter is designed to start counting from the existing reading
when replacing a converter or flowmeter. It provides a continuous total flow read which is convenient for
management.

7.5.28 Input Control

This menu item is set to select the function of contact input. There are three options to be chosen from:
‘input disabled’, ‘stop totalizer’ and ‘reset totalizer’. The converter disables the contact input if ‘input
disabled’ is selected. The contact input is used to start/stop totalizer controlled by ON/OFF switch signal if
‘stop totalizer’ function is active. If ‘reset totalizer’ function is enabled, ON (close) contact signal will clear
the three internal total flow counters.

7.5.29 CIr Totalizr
Enter the ‘Totalizer Reset Password’ in this menu item and press ENTER to confirm. The converter
clears the three internal counter and restart counting if password matched.

7.5.30 CIr Tot. Key
The ‘Totalizer Reset Password’ is changeable in this menu item if Level-3 password is entered. Remind:
keep the new password in a safe place.

7.5.31 Date —y/m/d and Time-h/m/s
These items are used to change the internal real time clock if equipped.

7.5.32 Password L1 ,Password L2 and Password L3
To change the Level-1 to Level-3 passwords, use Level-4 or higher level password to enter and change

14
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these two items.

7.5.33 Current Zero and Current Max
Adjust the current output zero point and upper range value. It is not suggested that user make any
adjustment since it has been setup to the best condition by the manufacturer.

7.5.34 Meter Factor
This factor is used by the manufacturer to normalize the excitation current and amplifier signal of the
converter. DO NOT change it.

7.5.35 Convtr S/N
This serial number records the manufacturing date and code of converter. DO NOT change it.

7.5.36 Sys Reset
This item is reserved for the manufacturer to re-initialize the converter. After system resetting, all
settings are set to default values automatically.

8. INSTALLATION

The installation of flowmeter is shown as Fig. 7.

Convenien for Reading
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Creat Temperature Difference Avoidance
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The correct installation flowmeter
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Level Installation
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9. WIRING
9.1 GROUDING
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Fig. 7 Grounding of Flowmeter and Pipe
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9.2 Converter Terminals and Definition
Terminal blocks and marks are shown in Fig. 8 and Fig. 9
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Fig. 8 Remote Type: Terminals and Marks
The definition of terminals and their marks for remote type converter is given as below:

DS1 Shield drive 1

SIG1 Signal input 1

SIG GND Signal Ground

SIG2 Signal input 2

DS2 Shield drive 2

EXT+ Coil excitation +

EXT- Coil excitation -

IOUT Current output +

ICOM Current output -

PUL+ Frequency/pulse output +
PCOM Frequency/pulse output -
PDIR Flow direction indicator +
ALM- Low alarm output +
ALM+ High alarm output +
ALCOM Alarm output -

A RS485 communication A
B RS485 communication B
IN+ Input contact +

IN- Input contact -

L1(+) 220V(24V +) input

L2(-) 220V(24V -) input

The dip switch SW1 is set to ON to supply +12V power to pulse output. If external power is used, turn the
switch to OFF.

I L NINWIQd Asnd o
(EeccEtteEEn)

Fig. 9 Compact Type: Terminals and Marks
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The definition of terminals and their marks for compact type converter is given as below:

T- RS485-B
T+ RS485-A
coMm Alarm/flow direction/ pulse output -
FDIR Flow direction indicator +
AL Low alarm output +
AH High alarm output +
IN- Input contact -
IN+ Input contact +
P+ Frequency/pulse output +
coMm Current/pulse output -
I+ Current output +
L1(+) 220V(24V +) input
L2(-) 220V(24V -) input

9.3 Remote-type Wiring
9.3.1 Terminal Block in Sensor

Fig. 11 Marks of Terminal Block

SIG1: Signal 1 (Connecting to white coax wire ofSTT3200 cable)

SIG2: Signal 2 (Connecting to black coax wire of STT3200 cable)

DS1: Signal 1 shield drive (Connecting to inner shield layer of white coax wire of STT3200 cable)
DS2: Signal 2 shield drive (Connecting to inner shield layer of black coax wire of STT3200 cable)

SIG GND: Signal ground (Connecting to Ex-shield of STT3200 cable)

EXT+: Coil 1 (Connecting to red cable)
EXT-: Coil 2 (Connecting to yellow cable)

19
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9.3.2 Connection of STT3200 Cable

T l"' l//Vf l |

| | | White n:able_| tf

Ex—shield / \// f\

Sleeved proumd wire /
\\ :).f

STT3200 Schematic Diag for Cable Preparation

Fig. 13 Schematic Diag for STT3200 Cable Preparation

9.4 Output Signal Wiring
The dip switch SW1 is set to ON to supply +12V power to pulse output. A 1KQ resister is connected to
the +12V power to provide a pull-up. If external power is used, turn the switch to OFF.

ICOM

10UT

O 000000
\J

-

Ammeter —‘

Fig. 14(a) Wiring of current output
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PCOM
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Fig.14 (b) Example of electromagnetic counter connection
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Fig. 14(c) Example of electrical counter connection
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Fig. 14(d) Digital Output Direct Connection
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Fig. 14(e) Connection with photo-coupler (e.g. PLC)
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Fig.14 (f) Connection with relay (e.g. PLC)
Generally, the intermediate relay needs 12V or 24V power supply E. D is a surge-absorbing diode,
which is usually embedded in the relay. If not, an external one is necessary.

10. Self-diagnostic and Troubleshooting

The converter is made by surface mount technology and is not repairable for user. Do not open the
converter case.

The self-diagnosis function of the converter is capable of displaying alarm information except power
supply or hardware failures. A ‘I’ symbol is displayed on the right corner of LCD top-line and malfunction
information can be read from the bottom-line by pressing DOWN key. User may check the flowmeter
according to the alarm information. Some examples of alarms are given below:

Coil Alm
Elctrd Alm
EpPipe Alm
Low Alarm
High Alarm
Troubleshooting information is given below:
10.1 No display
a) Check the connection of power supply;
b) Check fuse;
c) Check the voltage of power supply;
d) Check if the LCD contrast can be adjusted. Adjust it if possible;
e) Return to base, if a) to d) are OK.
10.2 Coil Alarm
a) Check if terminal EXT+ and EXT- are open;
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b) Check if coil resistance is less than 1500;
c) Replace converter if a) and b) are OK.

10.3 Empty Pipe Alarm and Electrodes Alarm
a) Check if the sensor pipe is filled with fluid;
b) Check the connection of signal wiring;
c) Connect the terminal SIG1, SIG2 and SIG GND. If the alarm display disappears, it is confirmed the
converter is normal. The alarm may be caused by the bubble in the fluid;
d) For electrodes alarm, measure the resistance between two electrodes with a multimeter. The read
should be between 3 to 50kQ. Otherwise, the electrodes are contaminated or covered.
10.4 High Alarm
Increase the flow range.

10.5 Low Alarm
Reduce the flow range.
10.6 Inaccurate Measurement
a) Check if the sensor pipe is filled with the fluid to be measured.
b) Check the wiring;
c) Check if the sensor factor and flow zero are the same as those on the calibration sheet.

11. PACKAGING

The package includes:
The electromagnetic flowmeter ordered;
Instruction Manual;

12.TRANSPORTATION AND STORAGE

To prevent the flowmeter from damage in the transportation, the package should be kept in unopened
status before reaching installation site. The storage room should be satisfied with the following
conditions:

a. Rain-proof, humidity-proof;

b. Strong Vibration and Shake Avoidance

c. Temperature between -20 to +60°C, relative humidity less than 80%

13. OPERATION

Before operation, the following inspection should be done to check if:
a. Thereis any damage caused by transportation or installation;

b. The power used is same as the label on the flowmeter;

c. The wiring is correct.

After inspection, turn the valve on to fill the pipe up and make sure there is no leakage and the gas
inside the pipe is eliminated. Switch on the power supply and the flowmeter is ready to use after 10
minutes warm-up.

If there is any problem, please refer to the Section 10 for troubleshooting. If still not working properly,
contact the manufacturer immediately.
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