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About product

[ ® FlowMaster series electromagnetic flowmeter must pass strict inspection b
before delivering from factory.
A ® Please check flowmeter's appearance to confirm whether it's damaged in the
transportation after receiving it.
L ® Please referto thischapter and confirm theaccessories of flowmeter. )

Confirm mode code and specification

Read model code and specification fromthe nameplateand calibration report of electromagnetic
flowmeter and confirm whether these information are the same with the product listed in
purchased order.

\

p
—— Nameplate N
[\ P (o] q!_b ELECTROMAGNETIC FLOWMETER mMc, O
—_— License N0.00000856
n Displ Modd code IPCode 1P
Isplay Standard [ Q/CY 417 PPROC MPa
< . . . Sarid No. T.PROC T
OO ® Magnetic operation switch Fower s.pply TAMB C
Output Load Impedance| 0~750 Q
e 9 FACT 123 Accuracy Level
Transmitter housing cover Chongging Chuanyi Automation Co., Ltd. Flowmeter Branch
aJin Flowtaster (accessoriesinside the terminal o No. 61, Huangshan Avenue,New North Zone, Chongging, China C E o
box of transmitter) \ 4

Terminal box O Standard P @ e}
Installation ring Q/LY 417 E|ectr0magnetic Flowmeter 00000856
Grounding wire Mode No.
Serid No. IPCode
Nameplate PPROC MPa T.PROC
Flow direction FACT. 1 TAMB
FACT. 1/2/3 Accuracy
Fi . v :
o T ST € €
Bolt hole @) e}
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Installation ring & operating
J=7

Cable linker

Nameplate

Cover

Display

Magnetic

switch

Grounding wire

Bolt hole

Flow direction

©)

REIVENEIRE O ~ 750 Q) FACT.2/3

Sichuan Instrument Complex Co., Ltd Flowmeter Branch
No.61, Middle Section, Huangshan Avenue,
New North Zone, Chongging, China

O gip Explosion-proof EX i ©
Li

Electromagnetic Flowmeter Ls A ticense No:00000856

O

Flange

When product has quality problem or user has question in operation, pleaseinform
us the specification and Serial No. of flowmeter by which we could solve problem

quickly.

Confirm packinglist

Please confirmthe product according tofollowing packinglist after receiving it.

- Sensor (1 set) (whenthe selected flowmeter isintegral type, the sensorisinstalledon
transmitter)
- Transmitter (1set) (whenthe selected flowmeter isintegral type, the sensorisinstalled
on transmitter)

Instruction Manual (1 purchase.)

- Calibration Report (1 purchase.)
-Qualified certificate (1 purchase.)
- Cable (only for separatetype flowmeter, thelength of cable isconfirmed by user itself)
- Matching flanges (supplied when ordered by user)
- Matching boltsand nuts (supplied when ordered by user)

- Sealing glue (1 set, filled into the terminal box of separate type flowmeter)

Notice for storage

I

The following noticesshould be compliedif the instrumentwould be instorage for a
long time afterreceiving it.

1. Keepthe instrument being inits original packing box as well as it being the

status of delivering fromfactory.

2. Select suitable positionto storeinstrument referring following conditions.

- Do not dispose instrument under therain.

- Do not put instrument in theplace with continuous vibration.
- Do not open theterminal box to avoid moisture.
- Ambient temperature, humidity and atmospheric pressuremust beas follows:

Ambient temperature: -20°C ~ 60°C
Relative humidity: 5%~90%
Atmospheric pressure: 86~106kPa

~

Partl:Flange-type Electromagnetic Flowmeter

| ntroduce

Measuring principal
Themeasuring principal below is based on Faraday electromagnetic induction rule, that is,when traveling
vertically in the electric-liquid magnetic fields, the conductor generates inductive voltage, whose

value is calculated through such formula as:

E=KBVD
Thereinto: E--Inductive voltage
K--Instrument invariable
B--Magnetic induction intensity
V--Average flow velocity across the section
of the measuring pipe
D--Inner diameter of the measuring pipe

When measuring the flow value, the liquid is flowing through the magnetic field vertical to the flowing

direction, and the flowing electric liquid generates a voltage directly proportional to the average

flow velocity, therefore the measured flowing liquid is demanded tohave a minimum conductivity.

The inductive voltage signal is conveyed through two electrodes directly contacting the flow liquid
and is sent to the cable by the amplifier, and then exchange to an integrated output signal.

| nstallation

1. Process pipeline design

Design the process pipeline should satisfy following conditions:

(1) Position
Install flowmeter in the place where the sunshine could not irradiate directly, the ambient
temperature is -20~+607C.If flowmeter is installed under heat radiation of heat source, please
apply heat insulation deviceor ventilationdevice. And it'savoided toinstall flowmeterin envi
ronment andarea filledfull of strong corrosiveair andexplosive air (for non-explosion-proof
type flowmeter). If theprotection ratingis IP67(under water for Im)or |P68(under warter for 5
m),the flowmeter could bedeposited under water.If the protectionrating is|P65,the flowmeter
could not be dippedinto water.

(2) Avoiding electromagnetic field
The electromagnetic flowmeter could not be installed near the electromagnetic field, such
as electromotor, transformer and other power.

(3) Thelength of straight pipe
To ensure measurement accuracy of the flowmeter,

the straight pipe of the flowmeter must assure 5D of

I 5D T
the upstream partand 2D ofthe downstream part.
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(4) Space for maintaining
There should be enough space, around the flowmeterfor maintaining.
(5) Adoptdisconnecting valve and by-path valve

Disconnecting valve and by-path valve to make maintaining and zero-adjusting more convenient.

(6) The supports of flowmeter
The sensor can not be installed on free-vibrating pipes. The measuring pipe should be fixed
with a installation foundation.
When underground installation, supporters should be installed in two ends of the pipeline.
Andinstall metal protection plate over the flowmeter.

2. Installation requirement

(1) Flow direction
The flowmeter can self-check forward/reverse flow,
and the flow arrow on the sensor is stipulated by the
producer as forward flow direction. Users should {b
make the flow arrow consistent with the process flow

hen installing the inst t. . . .
when instaliing the instrutmen Horizontal direction

(2) Installation direction

The sensor could be linear or vertical installation. M %
(3) Process medium fully filled in the pipe @

The measuring pipe must be fully filled with process

medium, assuring that the electrode completely immerge T

into the measured flow liquid to make the measurement
reliable. Vertical direction

(4) The flowmeter could not be installed at the pumping side.

@@9

(5) Forthelongpipeline, control valve is usually installed at downstream flowmeter.

(6) Forthe opening emission pipe, the flwometer should be installed at the low pipeline part.

qm@fﬂ{
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(7

(&)

©))

(10)

(11)

For pipe fall exceeding 5m, air valve (vacuum) should be installed at downstream flowmeter.

(16ft)

—»9—?@ L/mu [

1S
Yo}
Eﬁﬁé

Avoiding measure deviation resulted from the additional gases and the damages against the

preferential
position @
Eﬁ—ri
X

"zero" flowrate
error measurement U
of downstream #
pipline

lining resulted from the vacuum.

opening emission
None air bubble in pipeline
Ensure air bubble could not be separated from liquid when design the pipeline.
Flowmeter should be installed at upstream before the valve. Due to the action of valve, the
pressure inside the pipeline will decrease to cause the air bubble appear.
Simultaneity, flwometer should be installed at the low pipeline part to decrease the effect

from liquid which is mixed with air bubble.

‘ o 5 | |
1 / . J—‘ tji ﬁ}—txistAir bubble
None air

\/ X
=i H=—p ey h=

None air Exist Air bubble

Liquid conductance
Don'tinstall flowmeter at the place where conductance is unequable.

Fill chemical liquid at the upstream of pipeline will easily cause liquid's conductance unequable.
And it will bring serious disturbution to the reading value of flowmeter. In this situation, we
suggest filling chemical liquid at he downstream. Ifit's necessary to fill chemical liquid at
the upstream, please ensure that the straigh pipe of flowmeter is more than 5D of the upstream
part. In this way, liquids could adequately mix at the upstream.

Earth connection

The inductive voltage of electromagnetic flowmeter is very faint and is easily affected by
the noise or other electromagnetic signal from outside. Grounding ringsshould beselected

and installed on flowmeter when customer uses non-metal pipe line. Withthem, the outer case
/housing of flowmeter havea good connection with earth and become ashield spaceto avad g
the external interference. And theaccuracy of measurement increases. Please sel ect grounding
ring by remark when ordered.
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3. Machine installation

3.1 Installation of process pipeline
(1) Proofread the process pipeline before installing flowmeter to ensure the coaxiality between

pipeline and flowmeter.
(2) Normally, the new pipeline exist dross (for example welding dross) inside. Itis necessary to

remove dross before installing flowmeter so as to avoiding lining dama ge and the measuring

error caused by dross inside the pipeline.

Do not change the direction of transmitter
without correct instruction to avoid the

A damaging of flowmeter. If it is necessary
to change the direction, please contact
with our corperation.

.
| lff//""?,'—l:l E.— %
] \r:-:?___l:_\_ ,/th oy E

e P @
ot

Flange Bolts Nuts

3.2 Notice items

Before installation, please read following itemscarefully.

(1) Becarefultoavoid flowmeter damage when open the package. Itis best to open the package
after products arriving at jobsite. Hang flowmeter by installation ring,do not hang the measuring
pipe of flowmeter by stick or rope.

(2) Avoiding vibration
Do not break or press flowmeter, specially do not press the surface of lining. (If the lining
damaged, the flowmeter maybe do not work normally)

(3) Protection for flange surface
Pay attention on the protection of flange surface. Do not dispose flange on ground without

any gasket or other disflat board.
(4) Donotopenthe wire connection box before electric connection. After finish wire connection,

please fill special sealing glue of our company into the wire connection box as soon as possible.
And then close the cover and tighten the screws.

(5) Non-use foralongtime
After finishing the installation of flowmeter, it is not good to non-use flowmeter for a long

time. [f non-use flowmeter for a longish time, please execute the following steps:

A. Check the hermetical status of cover and wire connection box to ensure tha moisture and

water could not enter the flowmeter.
B. Termly check. Check the steps mentioned above and the situation inside the wire connection

box at least annually. If doubt water enter flowmeter (e.g. After heavy rain, etc.), it is necessary

check the flowmeter at once.
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3.3 Installation of flowmeter

(1) Installation direction
The direction of measured medium must be consistent with the flow arrow marked on the sensor.

(2) Connection method
Connect flanges of sensor and pipeline with bolts and muts at jobsite. And termly tighten the

bolts and nuts during the daily using.

Install onwall Install onpipe

4. Figuredimensions of sensor
4.1 Sensor dimensions(Flange-type)

Nominal size Dimension(mm) Approx weight(kg)
(mm) L W H 1.0MPa | 1.6MPa 2.5MPa 4.0MPa
2.5 88 90 123 3 3 3 3
5 88 90 123 3 3 3 3
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4.2 Sensor dimensions(wafer-type)

Nominal size Dimension(mm) Approx weight(kg)
Nomind size | W H Pressure(M Pa)
(mm) L \ H 1.0MPa | 1.6MPa 25MPa | 4.0MPa (mm)
10 134 90 123 3.5 3.5 3.5 3.5 25 100 70 100 <4.0
15 134 95 126 4 4 4 4 '
20 200 128 137 4 4 4 4.5 32 100 | 80 110 <4.0
25 200 128 147 5 5 5 5.5 40 100 | 91 121 <4.0
32 200 128 155 7 7 7 8
40 200 128 165 7.5 7.5 8 8.5 >0 100 | 100 | 130 <4.0
50 200 165 187 9 9 9.5 10 ] | 65 100 | 119 | 149 <16
65 200 185 202 11 11 12 14 %0 20 | 130 | 160 <L6
80 200 200 223 14 14 15 19 ==
100 250 220 249 19 19 20 24 L 100 150 | 155 | 185 <16
125 250 250 278 24 24 25 30 %]‘ 125 200 183 213 <16
150 300 285 303 32 32 35 42 } _
200 350 340 358 41 41 46 56.5 1 ‘ 150 200 | 212 | 242 =16
250 450 405 418 68 68 73 85 200 250 | 262 | 292 <1.0
300 500 460 468 89 89 97 113 B B 250 300 320 350 <1.0
350 550 562 560 97 97 124 — :
400 600 596 614 122 122 157 — 300 350 | 370 | 400 <10
450 600 640 656 161 161 200 —
500 600 715 715 180 180 243 —
600 600 810 810 241 241 285 — 4.3 Sanitation sensor dimensions
124
147 G120R[" o8
o S : NPT1/2 | [
ominal size : © , _ [
(mm) L Y H Approx weight(kg) ) =9y % E@t _ S
700 700 | 895 | 995 420 | 2> mﬁﬁ,
800 800 | 1015 | 1115 541 o1 T
900 900 | 1115 | 1215 668 1 el IO et
IR R s~ |\ = n ! S| -
1000 1000 | 1230 | 1350 858 o ; I
1200 1200 | 1405 | 1505 990 i A —
@ = @ 1400 1400 | 1630 | 1730 1362
i 1600 1600 | 1830 1930 1754 Normina size DN25 DN32 DN40 DN50 DN&65 DN8O DN100
EP 1800 1800 | 2045 | 2145 1890 L (Sensor overall length) 2 95 13 144
2000 2000 | 2266 | 2365 2105 B(Houselength of integral type) 107 117 128 137 156 167 192
200 2200 | 2475 | 2364 310 A(Houselength of separate pipe) 113 123 134 143 162 173 198
! ! d3(Housediameter 4 84 95 104 123 134 159
I i 2400 2400 | 2685 | 2564 3910 ( _ ) !
L d2(Chuck outer diameter) 71.5 91 119 130 155
d1(Center of curproof groove) 43.5 56.5 70.5 83.5 110
d(Inner diameter of sensor) 22.6 31.3 35.6 48.6 60.3 72.9 96
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5.2 Flowmeter grounded con nection

(1) Sensor grounded connection

| % Notice: As the inductive signal related to medium flow is very faint in the sensor of
“Tm electromagnetic flowmeter, avoiding disturbing signal is of great importance, of
T e which the most important is to have agood connectionwith theearth.
The following drawings are the grounded connection methods of sensor in different

installation conditions.

Grounding cables Grounding ring Grounding cables Grounding ring

=T,
1 >4mm’
= / Copper Flow Direction
Nominal size DN25 | DN32 | DN40 | DN50 | DN65 | DN8O | DN100 S e dmm?
Copper

L1(Installation length) 156 159 199 228 ommen Ground o =

Common Ground =
L (Sensor overal length) 92 95 115 144
L2(Connector length) 30 40 A. Metal pipe grounding B. Plastic pipe grounding
F(Outer diameter of connection pipe) 71.5 91 119 130 155

N Supplied Bonding Cables ulati v
E(DIN32676Inner diameter of connector) | 26 32 38 50 66 81 100 '":ariitv'&gfﬁeez)e
not provide

E(1S02852Inner diameter of connector) 22.6 313 35.6 48.6 60.3 72.9 97.6 =2 i
d(Inner diameter of connector) 22.6 31.3 35.6 48.6 60.3 72.9 96

5. Electric connection

>4mm’ Copper Wire
5.1 Cable 3/
i / Common Ground

(1) Working temperature: -25°C~70C Grounding Rings
(2) Cable's specification and colour is as shown below:

Grounding Rings

C. Pipelines with cathodic protection

6 5 4 Inches 3 2 1 0 (2) Transmitter grounded connection
x x x x | x | . . o . . .
L L The grounded connection of the transmitter inside has been considered in the productdesign. For
0 having a good grounded connection, user could only connect the housing of transmitter to the earth.

{
150 100 Millimetres 50
| 5.3 Normal transmitter connection (1)

! (1) Openthe cover of transmitter, the connecting

terminals are as shown right. a

Metallic color (SIG GND)

|
1
'
|
|
1
'
'
1
[
1
'
|
|
!
0
|
|
1
'
|

! ‘ R White(SIG1)
; 3 3 3 3 = Screen (DS1)
OverjacketArmour‘ Sheath ‘Coaxial
ground wire
(Black)

(3) The diameter of cableis 11.520.5mm. ) . . )
For the integral version, connections between sensor and transmitter are completed by the

manufacturer. For the separation version, this connections refer toto the drawing below.

10 11
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\ Notice C. Contact input connections
— -0 Notice the following issues when
Power supply : p— @ connect wires: . . + Tve
| + Screen Zad Screen
i S Qee
i ﬂ% Transmitter ) ) ereen &) 5/ Open Collector
(1) Connections between senso and : {Switch : = m O
! transmitter should be correct,and .
: o 3 : "I b.c. Power supply Switch
3 %) contact well, free from short circuit
2 and open circuit. EXTI/P- EXTI/P+ o PLEOK
3 % (2) Do not connect wires outdoor in pen Collector
“Sensor | 3 g the rain day for avoiding moisture. Aot Voltage Signal or (or Grounded Contact)
o ‘ (3) Fix the cable linker to the wire Logic Signal
2 - connection box after finishing con- .
56 GND Transmitter . . . D.PLC Interface
051 o " Chosen | necting wires for separation type
sG1 o ‘alternative | | flowmeter. e
35622 s B '| (4) Do not add other power supply to i 3
52 ! R
% the 4~20mA output. LAY
SR | LM
iSIC Cable @ be ‘I 41 |
: D -Csupply_L_ 11 !
' - r | Fwd-
Ol T T @
A. Frequency outputs @ R R O @ I
@ D 3 - 3 FOUTB  ~~__|| @ D’if
Forward flow @ D i i O @ D
Counters/Totalisers Forward flow @ D iPLC i 1PLSOV Ll @ D
D.C Power supply -Counters/Totalisers+ @ A i @ D
A= @
i , i d.c.common PLC-Common+Ve
and/or | Reverse flow and/or |
i Counters/Totalisers ! Reverse flow PLC-Common-Ve
i -Counters/Totalisers+
oo RSy PLC Common -Ve PLC Common +Ve
0 _FOUTB !
FOUTA E.Current Output Connections
Electromagneticcounter connection Telemetry, electronic counters etc.
. HART
B. Alarm output connections connecllo\n
Electric bell Alarm 1

Alarm 1 @

D.C Power supply

Timer Switch

D.C Power supply 5} Y
— —~ [[] Resistance Shield
oD e

O

HE--1 =%
| and/or; Alarm 2
,,,,,,,,,,,l\,,,‘ *g Relay :
Vo - [0 Receiver No.1 -Forward
and/or g;_) ® P 1 Speaker o Common
B RN |
Alarm2 7 i_______ +Ve Common
i Forward (+)
1 Reverse (-)
oo _ALARM2 ; ARV
ALARM1 . 3
Current Output Connections: Current Output Connections:
Alarms (1) Alarms (2) Standard Dual Current Option

12 13
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F.Power Supply Connections

Fire Line

Neutral Internal

line

@ External

A.C. Power via suitable
insulator and fuse

>4meCopper wire

A.C. Power Supply Connections (AC220V)

5.4 Transmitter connection(2)
Transmitter connection

(1) Open the cover of wire connection box, the connecting terminals are as shown blow.

A.Forthe integral version, connections between sensor and transmitter are completed by the
manufacturer. For the separation version, this connections but be done by using special SIC
supplied cables. The wire connection box of sensor has been filled in with sealing glue before
leaving factory. The cable connection on transmitter refer toto the drawing below.

B. Please use the cable (outer diameter is ® 10+0.5mm) for power supply cable and other output
signal cables (prepared by user).

C. Cable connection drawing:

Screw thread:

“ Metal pi Power supply Screw thread:
G172 Qi pipe cable G1/2%

to ground

\

\

\
l Connect outer case___—> 8

l

|

|

Metal pipe could be seamless steel tube and welded steel
tube which is according to GB/T 14823.1 standard. The
connecting section between tube and tie-in must be 5 thread
engagement at least.

NS SRS

Sgnd2(SG2)
ren2(DS2)

groundwire orel L(SGL
(STGGND) SgEl(SGL
red yelow medliccdorwhiteblue
Excitation part sgnd part

Signal part

Excitation part

Explain: Connector code isprinted on circuit boardwirescan beconnected accordingly.
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Sealing

Cable

Screw thread teeth

number >8

L

03] e

Metal pipe

% Note:

Flowmeter parameter revising or parts exchanging
must only be carried out by professional personnel.
Other personnel could not carry out the above op-
eration.

Installing, using and maintaining flowmeter should
be consistent with relative articles of GB3836.15-2
000 "Electrical apparatus for explosive gas atmos-
pheres Part15: Dangerous locale electric installa-
tion (Except colliery)" and GB50058-1992 "Electric
power instrument design criterion in explosion and

fire circumstance".

Have the cable been through the hollow bolt, gasket and sealing ring. Ensure the cable with
enough length for connecting wires. Then screw down the hollow bolt after sealing ring and
gasket being into cableleading hole. For explosion-proof transmitter, explosion-proof wire pipe

should beinstalled tothe cable.

External contacting inputs
External contacting inputs

Common

Pulse outputs

Alarm outputs
Common

Electricity outputs
Communication wire B

Communication wire A

Communication common G

{

EXTI/P- —
EXTI/P+ —|
PLSOV —
FOUT —
ALARM  __|
1C- —

1C+ —

COMB(RXD)—1

COMA(TXD) —1

— o oo —1 O~ O s rS —

=

COMG(GND)  —

[ s e s e s e e s e W

JAN

% Notice: Please cut off the power supply to avoid the explosion

occur when connect wires in the volatile gas circumstance.

Transmitter connection

A. RS232 connections

000O0O0
o
0000

Connect with computer through

serial communication port

»
>

RS232 interface

15
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B. RS485 connections

RS232 interface Forward flow

-Counters/Totalisers+

(L1

PLSOV

Connect with computer through
0cooo0o0

serial communication port
00o0O0

\4

(1]

HART-RS232
interface transform

Telemetry, electronic counters etc.

| | E. Alarm output outputs connetions

C. HART connections

Alarm 1 Electric bell
D. C. Plower

(L 1)

! Connect with computer through

' serial communication port

\ 4

250Q
resistance

; -
' - T g
HART-RS232 : - Andjor 25 1 1= Ispeaker
interface transform : — VA c O

Alarm 2

Telemetry, electronic counters etc.

F. Contact input connections

D. Frequency outputs connections

Open Collector

Outputs Control
Forward flow

- ' Mechanism
D. C. Power supply Counters/Totalisers \NANNARNANANAANANAN
— 56}
— e b=
v ‘
k -

Reverse flow
Counters/Totalisers

‘
‘
‘
|
|
‘
‘
|
i
‘
,,,,,,, e 1 PIEI 3
! Lo -
‘ ‘
— ! <l |
: |
‘ ‘
‘ ‘

2|

(L_1J

Open Collector (or Grounded Contact)

Electromagnetic counter connection

16 17
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H. Current output connections
\

>:<_ fwifch
ili.u(;b:;lower
:_ Switch
Volt-free contact Voltage Signal or logic signal
Common
+Ve
G. PLC interface Current Output Connections: Standard
I. Power Supply connections
i i @% ] Fire Line
! i Typically
i + i 1KOQ 1W @ Eﬂ 2 _A.C.l F;ower(\i/ifa suitable
D. C. F;owerT i %E 2
supply ! iRev . Four 2 : 5
T iFWd* % PLC Common -Ve
3 3 R IIL ? A.C. Power Supply Connections
i i % b ; — (AC220V)
3 ? % % 9 ®
i /\/¥ i @ 'Eﬂ 10 / External
i PLC i D.C.Common | 7:E_>4mm200pper wire
e Workingparameter
[T m e s s s m s mmmmm g p m m
2 % ] 1.1 Transmitter structure(l) ( 1 )
i 94 2
! N % E 3 Electromagnetic flowmeter have two kinds of transmitter,
9 @ ® ® @
D.C. lPower N /@ E 4 one istwo line LCD display with two magnetic operating ® >
RV il 5 PLC Common +Ve switches, another is three line LCD display with four [z G K
L %, E 6 keypad, through which user can read parameters of
i % % / flowmeter. User can read or modify measurement
| T QI 8 parameter and operation parameter of transmitter by SIC
3 Q1 9 hand-held configuration devoice or PC through RS232 » »
| pic 2\ 10 communication. TwolineLCD display ThreelineLCD display
777777777777777777777 S —

i'i When each electrical connection is correctly completed, the power
supply can be switched on to avoid the damaging of flowmeter!

18 19
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1.2 Transmitter structure(2)

Electromagnetic flowmeter uses two line LCD display and two
magnetic operating switches, through which users can read
measuring parametersof theflowmeter.

Before explosion-prooftransmitter being installed in explosion-proof environment,
users can use SIC hand-held configurators or PCs and through RS232 serial-port
to watch and modify measuring parameters and working parameters of the flowmeter.

JAN

2. Transmitter working parameter
2.1 (Take RS232 communication transmitter as an example)

transmitter being installed in explosion-proof environment!

Do notuse RS232 serial-port to avoid the explosion occur after |

For users using SIC hand-held configurators and PC operating menu structures, this FlowMaster sets the

first level password as ‘user’ , permitting users to enter this level to regulate the parameters; sets the

second passwordas ‘engineer’ ,permitting technical engineers to enter this level to regulate the parameters.

Please not to modify user password in case of forgetting them and resulting in impossibility to operate
the parameters.

The transmitter working parameter is shown as the following menu.

Main Menu | Sub-Menu | Third Menu | Parameters Description | Default
Read
Read flow(1)> |  ---—=--memm- Flowrate @ = | e
Read % (2)> |  —eoeoeommeer Flowrate as the percentage of|
range
Read FWd(3)> |  woomeer Accumulatte? ’tlgtal inforward |
Read(l) Accumulatgdatcl)stzlrin reverse
Read menu | R€ad Rev(4)> | ——-mremmev otalisor | T
Read Net(5)> | ----—---——--- NetTotal = | -
Read AIm(6)> | --—-—--- Alarm 00000 | e
Read Vel(7)> |  -——-—-mmmmmm- True flow Velocity | ——--meeeee——-
Read quit(q)> | -—-----mm—-- Quit and return to Main Menu | = --—--—-——-
Display options
. Disp Mode(1)>|  --—-—--——-- (Disavailable) 2
Disp(2) :
. Set number of decimal places
. Disp Res(2)> | - _ 3
Display menu required
Disp quit(q)> | -——=——mmmmm- Quit and returnto Main Menu |  -—————————--
Passwords
Login [ If password is right, level 2 enaineer
, Login(1)> could be available 9
Login(3) Loqi
P R — Change password | -
Password menu |_SetKey(2)>
Login . .
LogOut(3)> ------------- QUIt Iogln _____________

20
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Main Menu|  Sub-Menu | Third Menu | Parameters Description | Default
FLOW MEASUREMENT
FlowRan(1)> | —meemv Flow range $¢ 9 SmhR sty = V2| 100
Flow Unit Ltr(1)> Litres 0
Flow Unit(2)> Flow Unit m"3(2)> Cubic metre 1
Flow Unit quit(q)> Quit and return to Sub-Menu | ~---——---—--
Flow Mult m(1)> X 0.001 0
Flow Mult c(2)> X 0.01 0
Flow Mult (3)> X 1 1
Flow Mult(3)> Flow Mult h(4)> X 100 0
Flow Mult k(5)> X 1000 0
Flow Mult M(6)> X 1000000 0
Flow Mult quit(q)> Quit and return to Sub-Menu | ~-——--—--—-
Flow Time s(1)> Seconds 0
Flow Time Min(2)> Minutes 0
Flow Time(4)> Flow Time Hr(3)> Hours 1
Flow(4) Flow Time Dy(4)> Days 0
Flowmenu Flow Time WKk(5)> Weeks 0
Flow Time quit(q)> Quit and return to Sub-Menu | ~---——---——--
Flow Rspns Rspns1(1)> Nominal time constant 3
Flow Rspns Rspns2(2)> Response coefficient 0
Flow Rspns Threes(3)> Response limit 30
Flow rspns(5)> Flow Rspns Value(4)> Display response value | --——--—--—--
Flow Slow Time(5)> Mutative rate time 1
Flow Vary Limit(6)> Mutative rate limit 30
Flow Step Value(7)> (Disavailable) | <o
Flow Rspns quit(q)> Quit and return to Sub-Menu | ~-——--—-——-
Flow Probe Ins(1)> (Disavailable) |
Flow Probe(6)> Flow Probe Prof(2)> (Disavailable) | —---eeee-
Flow Probe quit(q)> Quit and return to Sub-Menu | ~-——--—-——-
Flow %(7)> | - Display flowrate percentage | -—---—---—-
Flow Cutoff®)> |~ ——m F'OWa‘I’Ie(')?J‘t:Sth”aT:S/ S pelowwhich 5
Flow quit(q)> | ~  -—————- Quit and return to Main Menu | ---—---—----
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Main Menu | Sub-Menu | Third Menu | Parameters Description | Default
ANALOG OUTPUT
According to output current in mA for
Anig Fsd(1)> | wreeeee ® 100% flow range 20
Anlg Zero@)> | e According to ouf:put current in mA for 0% 4
ow range
Anlg Dir Fwd(1)> Configure forward flow direction 1
Anlg Dir(3)> Anlg Dir Rev(2)> Configure reverse flow direction 0
Anlg Dir quit(q)> Quit and return to Main Menu | e
Full scale flow range for second analogue
Anlg No2(4)> |  —eeeeeee range as percentage of main flow range 100
(Disavailable)
Anlg(5) Anlg mAGB)> | e Present electric current output | ———-—-————
Anlg mANo1 Dir(1)> Direction of No.1 electric current output 1
Analog menu Revised value of No.1 electric current
! Anlg Anlg mANo1 Fsd(2)> output at full scale 0
mANo1(6)> Anlg mANo1 Zero(3)> Revised value of No.1 electric current 0
output at zero
Anlg mANo1 quit(q)> Quit and return to Main Menu | ———————
Anlg mANo2 Dir(1)> Direction of No.2 electric current output 1
Revised value of No.2 electric current
Anlg Anlg mANo2 Fsd(2)> output at full scale 0
mANo2(7)> Anlg mANo2 Zero(3)> Revised value of No.2 electric current 0
output at zero
Anlg mANo2 quit(q)> Quit and return to Sub-Menu | —memmememeee
Anlg quit(@)> | = - Quit and return to Main Menu | ——mmeeeem-
PULSE OUTPUT
Pls Fact(1)> | = -———mccememe- Output pulses per flow volume unit 1
Pls CUtofi(2)> | —ooeeomeemeee Flow velocity in mm/s below which all 5
outputs are set to zero (mm/s)
Pls Max(3)> | = ——mememem Max. output of frequency in Hz 800
Pls(6) Pls Hz(4)> | = - Present value output of frequency in Hz | ———----m-——--
Idle state for Pulse Output with no output
Pusemenu| pisidle5)> | e oo 0
NG D— Output pulse width in ms.(Set to 0 for 0
square wave output)
Plsquit(@)> [ =~ ——meeeeeeme- Quit and return to Main Menu | ——emmmmmmeev
TOTALIZER
Tot Unit Ltr(1)> Litres 0
Tot Unit(1)> Tot Unit m"3(2)> Cubic metres 1
Tot Unit quit(q)> Quit and return toSub-Menu [ -——-—-—-—-
Tot Mult m(1)> X _0.001 0
Tot Mult c(2)> X _0.01 0
Tot(7) Tot Mult (3)> X 1 1
Tot Mult(2)> Tot Mult h(4)> X 100 0
Total flow Tot Mult k(5)> X_1000 0
menu Tot Mult M(6)> X_1000000 0
Tot Mult quit(q)> Quit and return toSub-Menu [ -—--—-—-—-
Enter "1" to enable totaliser reset
TotCIrENn(3)> [ - function to be used from keyboard 0
terminal
Totquit(q)> | = e Quit and returnto Main Menu | -———--—mm—--
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Main Menu| Sub-Menu | Third Menu | Parameters Description | Default
ALARMS
Alm No1 Idle(1)> Idle state for alarm output 1
O=Alarm output disabled;
Alm Not En(2)> 1=Alarm output enabled !
Alm No1 Coil(3)> | Alarm occurs for exciation coil 1
Alm No1 Fwd(4)> | Alarm occurs for forward flow 0
Alm No1 Rev(5)> | Alarm occurs for reverse flow 0
Alm No1
Cutoff(6)> Alarm occurs for Cutoff 0
Alm Not Alarm occurs for empty sensor 1
AmNo1(1)>|  Mtsnsr(7)> PY
2 n
Alm No Hi(8)> Alarm occurs.for I:Iow Alm 0
Trip Hi
g "
Alm No1 Lo(9)> Alarm occurs.for F'I'ow Alm 0
Trip Lo
Alm No1 Anig(A)> Alarm occurs for current slop 0
over
Alm No1 Pls(B)> Alarm occurs for Pulse slop 0
over
Alm No1 quit(g)> | Quitand returnto Sub-Menu | -------—-—--
Alm No2 Idle(1)> Idle state for alarm output 1
Alm(8) -
Alm No2 En(2)> O=Alarm output disabled,; 1
Alarm menu 1=Alarm output enabled
Alm No2 Coil(3)> | Alarm occurs for exciation coil 1
Alm No2 Fwd(4)> | Alarm occurs for forward flow 0
Alm No2 Rev(5)> | Alarm occurs for reverse flow 0
Alm No2
Cutoff(6)> Alarm occurs for Cutoff 0
Alm No2 Alarm occurs for empty sensor 1
AmNo2(2)>|  Mtsnsr(7)> Py
> n
Alm No2 Hi(8)> Alarm occurs.for I_:Iow = "Alm 0
Trip Hi
< n
Alm No2 Lo(9)> Alarm occurs'for F'I'ow Alm 0
Trip Lo
Alm No2 Anlg(A)> Alarm occurs for current slop 0
over
Alm No2 Pls(B)> Alarm occurs for Pulse slop 0
over
Alm No2 quit(g)> | Quitand returnto Sub-Menu |  --------——--
, - - 5
Alm Trip Hi(1)> High flow alarm trip point as % 110
of range
- - 5
Alm Trip3)> | Alm Trip Lo(2)> Low flow alarm trip point as % 0
of range
Alm Trip Hyst(3)> (Disavailable) | oo
Alm Trip quit(q)> | Quit and returnto Sub-Menu | = -—------——-
Alm Scr(4)> | = e Alarm Display Enable 1
Alm quit(q)> | = —=memememe- Quit and return to Main Menu | = -----m-mm-—--
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MainMenu | Sub-Menu | Third Menu |  Parameters Description |  Default
INPUT CONTACT
TN 1) T — switch to the second flow 1
range
InptClIr(2)> [ ~ ———eeeeeeeeee Reset totaliser 0
Inpt(9) InptHIA3)> | —eeeeeeeee Hold flowmeter output value 0
Inpt Zero(4)> | =~ - Set flowrate output to zero 0
Input menu O(EXTI/P+ act
when short
L S E—— Configure external control  |gircuit)
status 1(EXTIP- act
when open circuit)
Inpt quit(q)> [ = —memmeeeeeee- Quit and return to Main Menu | -----—---———-
EMPTY PIPE DETECTION
Mtsnsr Trip(1)> | = =m=m=mememmme (Disavailable) 50
Mtsnsrmv(2)> [ = —memmememme (Disavailable) |  -——mmeme—-
Mtsnsr Set resistance limit of Empty
MtSﬂSI’(A) Empty3> | = sensor 3000
Empty pipe Mtspsr Displayed Empty sensorreal |
menu EmVal(4)> time resistance value
Mtsnsr IntvI(5)> _____________ Inspected tim_e Of_ Empty 5
sensorin min
Mtsnsr quit(q)> |  --—mmemmem- Quit and return to MainMenu | ---------——--
SENSOR DATA AND CALIBRATION
SnsrNo(1)> [ ————- Serial No Requirement
from customer
SnsrTag(2)> | - Tag No 0
SnsrSize(3)> | @ - Nominal Diameter in mm Requirement
Snsr(B) from customer
SnsrVel(4)> [ = ——mmememee Current velocity in the sensor | = -——-----——-—-
Sensor menu Snsr Fact Lout(1)> Slope Fact1
Snsr Fact Offset(2)> Offset in mm/s at zero Fact2
Snsr Fact(5)> | Snsr Fact Wave(3)> Type of exciation wave 0
Snsr Fact Pro(4)> (Disavailable) 1
Snsr Fact quit(q)> Quit and return to Sub-Menu | ---------—--
Snsrquit(q)> [ = - Quit and return to Main Menu | = -—------e----
SYSTEM TEST
If setting 1, the transmitter is in
TestMode(1)> | ————- Test Mode 0
Test
DataOut(2)> """"""" Data OUtpUt 0
TestFlow(3)> | = ——mememeeme- Simulate input flow 100
Test%(@d)> | coemee Show Flowrateasa [
percentage
Test(C) TestHz(5)> | = - Show Pulse Output frequency | = ———------—---
Test menul TestmA®B)> [ = -——-—mr- Show Output frequency | ———---mmmmm--
TestVel7)> [ = ————- Show flow velocity in sensor | = -——------—--
TestAm8)> | = - Show currently active alarms | = -—-------—---
TestTxv(9)> | =~ —eeeeeeee- (Disavailable) | e
Testquit(q)> [ = -——-oremoe Quit and return to Main Menu | -—---—--——-

2. Default value 'l' means that this option is selected;

Default value '0' means that this option is not selected.
3. When watching menu from the display of transmitter, user should circularly operate through

two magnetic operating switches according to the prompt

from transmitter display.

4. Eachitem of menu is corresponding with a digit or a letter shown as keyword in the table
above. User could enter the corresponding keyword to enter the menu step by step.

2.2 Working parameter of 3 line display transmitter

Press MOVGS e

Returnto ‘Flow Rng’¢—— @
Mtsnsr Trip Snsr Size Test Mode Disp Res ‘

Pag one Pagtwo «-....
Flow Rng Anlg Fsd PlsFact |[ Tot Unit || AlmNol Idle|f AlImNo2Idle || Alm Teip Hif InptAnlg
g Flow Unit Anlg Zero Pls Cutoff|| Tot Mult || AlmNol En || AlmNo2 En Alm Teip Lo|| InptClr || Mtsnsrmv Snsr Tag Test DataOuf]
Flow Mult Anlg Dir PlsMax [ Tot ClrEnf| AlmNol Coil || Alm No2 Coil || Alm Scr InptHId || Mtsnsr Empty|f SnsrNo Test Flow
=z Flow Time Anlg No2 PlsHz Alm Nol Forward|| Alm No2 Forward| Inpt Zeto || Mtsnsr Emvallf Snsr Vel Test %
% Flow Rspns Rs1|| AnlgmA Pls Idle AlmNol Rev|| AlmNo2 Rev InptIdle || MtsnsrIntvl ([ SnsrFactl ||| Test Hz
T Flow Rspns Rs2(| AnlgmANol Dir|| Pls Size AlmNol Cutofff| Alm No2 Cutoff Snsr Fact2 || Test mA
Flow Rspns Rs3|| Anlg mANol Fsd AlmNol Mtsnsr| Alm No2 Mtsnsr Snsr Fact3 ||| Test Vel
Flow Slow Time || AnlgmANol Zero AlmNol Hi |[ AlmNo2 Hi Test Alm
Flow Vary limit || Anlg mANo2 Dirr: AlmNol Lo || AlmNo2Lo Test Txv

Flow Step Valueff Anlg mANo2 Fsd|

Flow %

Anlg mANo2 Zero

Flow Cutoff

AlmNol Anlgf Alm No2 Anlg

AlmNol Pls “ AlmNo2 Pls

Protection Level 1

Protection Level 2

-

Security setting:

Enter password:

plete code.

tion, and return to primal interface.

Note: the password of level 1 and level 2 is all a 5-digit security code. Only inputting
password is right, can you enter the parameter setting interface.

Keypad version FlowMaster sets the first level password as ‘02041’ , permitting users
to enter this level to regulate the parameters; Sets the second password as ‘04121" ,
permitting engineers to enter this level to regulate the parameters.

After entering the login interface, press membrane switch to the digit needed
to be revised, and then press eitherl W ) or (A ) switches to reach the required
digit. Continue until all digits have been set, and press switch to enter the com-

If an correct value is entered, display login success information, and then access to

Parameter change interface. If an incorrect value is entered, display login fault informa-

~
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3. 1 MODBUS(RS485)Communication protocol

Flow Master electromagnetic flowmeter can support remote computer (PC, Industrial Control
Computer, PLC) carrying out instrument system programming, data collection, field
monitoring functions on it through its RS485 data interface. These functions include
instantaneous flow rate, forward/reverse total flow, net flow, flow percentage, current,
frequency, alarm, etc. Flowmeter hasthe following characters.

@® RS485 datainterface (differential, half-duplex)

@ Electric energy pulse output, optical coupleoutput of open collector
@® Communication parameter can be configured, such as address, baud-rate, dataformats.

3.2MODBUS communication protocolintroduce

MODBUS protocol is a master/slave point-to-point communication protocol, including RTU
protocol and ASCII protocol. Our company selects ModBus RTU communication protocol
which allows one master communicates with some slaves and is widely applied in many
instruments. In the communication system, master is computer (PC, Industrial Control
Computer, PLC) and slave is Flow Master electromagnetic flowmeter. This distributed
communication systemis allowed to connect up to 128 instrumentsand network length of 1200
meters. Communication method is master request and slave answer, that means master send
request, slavereceive and analyze data. If the data satisfies communication protocol, slave will
make dataanswer.

In the communication between master and slave, the each frame of datasent by master includes
the followinginformation (Hexadecimal System).

Slave address Command word Information word Check word

Slave address (1 byte) isthedevice number of slave. Master identify slave accordingto slave
address. It indicates the slave whose address is configured by customer will receive the
information sent by master. Each slave must have aunique address code. Only slave addressis
corresponding to address code, can it make answer to master.

Command word (1 byte) is thefunction code sent by master. It tellsslave which task should be
done.

Information word (N bytes) includes data address, data length, data information which is
communicated between master and slave.

Check word (2 bytes) is for checking whether data communication is wrong. It adopts cyclic
redundancy check code 16 (CRC16).

Notes: data address and data length is 2 bytes, data information is N bytes. The operation of
reading point (holding register) can be carried out through communication command. Holding
register is 16 bit (2 bytes) and Big-Endian. The data area is expressed by word address in
register. Master should send word (word address) as command to register. The communication
is mainly in word for Modbus communication system. Please refer to the example for details.
Thisinstrument supports the communication only in word address and not in byte address.

JiD sic FLOW METER

3.3Application of digital interface

(1). Configuration of communication parameter: the following parameters can be configured
through the keypad of instrument.

Instrument address: set the address number of slaver (instrument) in communication network.
Address number could be1~247. (Defaultvalue is1)

Communication speed: set the communication speed of communication network. 4800, 9600,
19200, 38400 bps areavailable. (Default value is38400 bps)

Dataformat: the dataformat is1 start digit, 8 datadigit, 1 stop digit and not parity digit.

(2). Network connection: connect the wiresof instrument (RS485: A+, B-)

RS232/485 convert

L. B GND
Shielded
Terminal twistedpain
resistance |—| Wires
|
l [
Grounding
connection RS485 ABintelligent RS485 ABintelligent RS485 ABintelligent
flomweter 3 flomweter2 flomweterl

Notes: It's suggested choosing shielded twisted-pair wires as connection wire of which both
terminal should be connected to earthin order to reduce the jamming from jobsite. Application
of terminal resistance (Z0=1209 ) could reduce reflecting jamming. It's suggested to connect
under thecondition of quick communication speed (>9600) or long communication distance.

(3). Test thecommuncation by software

Connect communication interface (RS232/485), communication wire and instrument, run the
test software "ModScan / Modbus Poll" and then set correct parameters. The communication
(R232/485) canwork well including instrument programe and data collection.

(4). Communication massage format
Command 03H: read N bytes
Master request: Address Command Dataaddress Datalength Check code

Slave response: Address Command Datalength Dateinformation Check code

27



JiD sic FLOW METER

28

(5). Example:

Question 1: Read flow velocity andflow flux of flowmeter for whichthe addressis No. 2.
Method:Select correct parameters according to Address List and Command No. 3 and use
communication method in word address.

Master request: 02H 03H OOH O0OH O0OH 04H 44H 3AH

Slave response: 02H 03H08H BYTE1BYTE2 BYTE3BYTE4 BYTE5 -+ CRC16

Explain: From the Address List, the address of current parameter WORD is 0O, viz. 0000H. The
datawhichwill beread is4x2 BYTE, viz. datalength isO004H. 44H 3AH isCRC16 code.

The responsedataisBYTEL, BYTE2, BYTES3, BTYE4for flow velocity,and BY TE5, BY TES,
BYTE7, BYTES for flow flux. The data istotally 8 BY TEs which meet the data criterion of
|EEE-754 floating point dataformat.

Question 2: Set flow range of flowmeter for which theaddressisNo. 1

Method: After calculating, the flow range is 200.000 (43H 48H O0H O0H), and select correct
parameters accordingto Address List.

Master request: 01H 10H O0OH 14H OOH 02H 04H OOH O0OH 43H 48H FOH C5H

Slave response: 01H 10H 00H 14H 00H 02H 01H CCH

Explain: From the the Address List, the address of flow rangeis 0014H. The datatotal WORD
length is0002H (BY TE length is04H). Theinputted datais 43480000H. FOH C5H is CRC16
code.

(6). IEEE-754 data format

Float (floating-point) conforms to data criterion of IEEE-754, and have 7 effective digits in
decimal numera. Float type data isfour bytes (32 bits), and format is as shown blow in internal
memory.

Byte address +0 +1 +2 +3

Floating - point | SEEEEEEE | EMMMMMMM | MMMMMMMM MMMMMMMM

In abovelist, Sis symbol for which"0" meanspositive and "1" meansnegative. Eis order code
which is8 bitsand stored by 2 bytes.

Notes: order code E equals to index based 2 plus 127 offset so that it can be avoided that the
order code become negativevalue. Thenormal valueof order code Eis 1~254, and theindex is-
126~+127 actually. M isthedecimal fraction of mantissa. M is23 bitsand stored by 3 bytes.
And theinteger of mantissaisalways 1which ishidden existingand isn't stored. Theradix point
exists after the hidden integer of mantissa "1". The value of afloating point number is(-1)°x2"
X (1.M).

Example: when master read flow velocity data, the flow addressis 0 (O000H) and length is 2
(0002H) inthe Address List.

Master request: 01H 03H 00 O0OH 00 02H C4 OBH

Slave response: 01H 03H 04H 0000 C148H ABH 95H

00 00 C1 48is communicationformat of current flow velocity, valueis-12.5 (viz. C1 48 00 OOH
in [EEE-754format). ABH isCRC16 low and 95H is CRC16 high.
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(7). Check code calculation

The Cyclic Redundancy Check code 16 (CRC 16) can be calculated according to the following
procedures. BY TE is datacode of each information frame, from start to finish (Remark: CRC 16
low infront, and high inpost).

Example:

Master request: 01H 03H 00 OOH 00 02H C4 OBH

Slave response: 01H 03H 04H 0000 C148H ABH 95H

Explain: Inorder toreading thenext 4 bytes dataof the flow address isfrom O (viz. flow velocity)
oninstrument No. 1, the check code of information frameis C4H OBH whichis sent from master,
and address, command, data length and information code reponsed by slave is 00 00 C1 48H.
Exchanging the position of high and low registers, the flow velocity will be -12.5 by calculated
according todata criterion of |IEE-754.

(8). Character transfers

1start digit 8 datadigit None parity checkdigit 1 stop digit

| FFFFH— >CRC |

——— | CRC xor BYTE— >CRC |

I

N=0

}

——»| CRC Shift right by 1 bit

Carry -
forwar yes i

G-

| CRC xor A0 01H— >CRC

>

(@)
>
o

) |

T
< «—| 7|«
+

yes

| NextBYTE |

|

End-
frame

N

|
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Electric current output at

Flow Mete£(MODBUS ©
SIC Protocol i Operati i i
Name of variable Character Function explain
Address on
40001 | 0x0000 Read Vel C,r Floating-point Flow velocity
40003 | 0x0004 Read Flow C, r Floatingpoint Flowrate
Decimal fractionof
40005 | 0x0008 Read Fwd_F C,rw Floating-point Forward Accumul ated
Total
Long integer of Forward
40007 | Ox000C Read Fwd_L C,rhw Long
Accumulated Total
Decimal fraction of
40009 | 0x0010 Read Rev_F C,Iw Floatingpoint Reverse Accumulated
Total
Long integer of Reverse
40011 | 0x0014 Read Rev_L c,rw Long
- Accumulated Total
) ) Decimal fractionof Net
40013 | 0x0018 Read Net_F c, r Floatingpoint
Total
40015 | 0Ox001C Read Net_L C, I Long Long integer of Net Total
Floatingpoint Flowrate asthe
40017 | 0x0020 Read Per C, I
percentage of range
40019 | 0x0024 Read Cur C, r Floatingpoint Current
40021 | 0x0028 Read Pul C, I Floatingpoint Frequency
40023 | 0x002C Read MtEm C, I Floatingpoint Resistance
40025 | 0x0030 Read Rspn C, I Floatingpoint Changing rate
Start addressof
. Start addressof changed
40027 | 0x0034 changed C, I £ (\£)@nteger
parameter
parameter
Length of
. Length of changed
40028 | 0x0036 changed C, I £ (&) @nteger
parameter
parameter
40029 | 0x0038 Read Alm C, I £ (W) @nteger Alarm
40030 | Ox003A Snsr Status cr,w £ (W) @nteger Flowmeter status
40031 | 0x003C Flow Rng r/w Floating-point Flow range
40033 | 0x0040 Anlg No2 r/w Floating-point Second flow range
40035 | 0x0044 Test Flow r/w Floating-point Testflow value
) ) Electric current output at
40037 | 0x0048 Anlg Fsd r/w Floating-point
full scale

30

40039 | 0x004C Anlg Zero r/w Floatingpoint Jero
40041 | 0x0050 Pls Fact r/w Floatingpoint Frequency factor
40043 | 0x0054 Pls Max r/w Floatingpoint | Max. output of frequency
40045 | 0x0058 Snsr Fact Lout r/w Floatingpoint Factor 1
40047 | 0x005C Snsr Fact of fset r/w Floatingpoint Factor 2
40049 | 0x0060 Flow Probelns r/w Floatingpoint Insert factor
40051 | 0x0064 Flow Probe Prof r/w Floatingpoint
40053 | 0x0068 Trm Vf r/w Floatingpoint Magnify multiple
40055 | 0x006C TrmVz r/w Floatingpoint Zero excursion
. Damp threshold of
40057 | 0x0070 Flow RspnsThr r/w £ "(\f)@nteger
flowrate
40058 | 0x0072 Flow Vary Limit r/w £ (E)@nteger | Vary threshold of flowrate
40059 | 0x0074 Flow Step Value r/w £ (\E)@nteger Flow stepvalue
40060 | 0x0076 Snsr Size r/w £ (WE)@nteger Nominal sizeof sensor
40061 | 0x0078 Pls Size r/w £ (E)@nteger Frequency width
40062 | Ox007A Alm TripHi r/w £ (WE)@nteger | High flow alarm trip point
40063 | 0x007C Alm TripLo r/w £(WE)@nteger | Low flowalarm trip point
40064 | 0x007E Alm Hyst r/w £ "(\f)@nteger Return receipt space
. Setting value of empty
40065 | 0x0080 Mtsnsr Empty r/w £ (\E)@nteger pipe
, . Excitation protection (coil
40066 | 0x0082 Coil Save r/w £ (WE)@nteger
save)
40067 | 0x0084 PassWord w £ (WE)@nteger Password
Revised valueof No. 1
40068 | 0x0086 | Anlg mANolFsd r/w I nteger electric current output at
full scale
Revised valueof No. 1
40069 | 0x0088 | AnlgmANolZero| r/w I nteger electric current output at
zero
Revised valueof No. 2
40070 | Ox008A | Anlg mANo02Fsd r/w I nteger electric current output at
full scale
Revised valueof No. 2
40071 | O0x008C | Anlg mANo02Ze r/w I nteger electric current output at
zero
Character Serial number of
40072 | Ox008E Snsr No r/w

string

flowmeter
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Read Alm(Alarm status)

40077 | 0x0098 Disp Res r/w Byte Digit of radix point
FlowRspnsRspns .
0x0099 1 r/w Byte Damp coefficient1
FlowRspnsRspns .
40078 | Ox009A 9 r/w Byte Damp coefficient 2
Flow velocity in mm/s
0x009B Flow Cutoff r/w Byte below whichall outputs
are setto zero
Interval inspectedtime of
40079 | 0x009C Mtsnsr Intvl r/w Byte )
empty pipe
0x009D Snsr Tag r/w Byte Tagnumber
40080 | Ox009E Snsr Fact Wave r/w Byte Waveselection
. Flow velocity response
0x009F Flow Slow Time r/w Byte )
time
40081 | Ox00AO Net Meter No r/w Byte Network number
0x00A1 Baud Rate r/w Byte Baud rate
40082 | 0x00A2 Current Alm r/w Byte 4-20mA alarm ouptut
0x00A3 Time SetH r/w Byte (Disavailable)
40083 | Ox00A4 Time SetM r/w Byte (Disavailable)
0x00A5 BitBlock1l r/w Byte Bitblock 1
40084 | Ox00AG6 BitBlock2 r/w Byte Bitblock 2
Ox00A7 BitBlock3 r/w Byte Bitblock 3
40085 | Ox00A8 BitBlock4 r/w Byte Bitblock 4
0x00A9 BitBlock5 r/w Byte Bitblock 5
40086 | Ox00AA BitBlock6 r/w Byte Bitblock 6
0x00AB BitBlock7 r/w Byte Bitblock 7
40087 | Ox00AC BitBlock8 r/w Byte Bitblock 8
Snsr Status (sensor status)
LSB.0 Port Flag C, r Bit Port status
LSB.1 RESET Flag C, I Bit Program reset flag
LSB.2 Ram Flag C, I Bit Memory statusflag
LSB.3 EEPROM Flag C, I Bit EEPROM statusflag
LSB.4 AD7715_SigErrFlag C, I Bit AD7715 statusflag
LSB.5 Mtsnsr Crl Flag C, r Bit Empty pipecontrol flag
LSB.6 Debug Reset r/w Bit Parameter reset
LSB.7 Test Data Out r/w Bit Data output test
MSB.0 TotClr r/w Bit Reset totallser
MSB.1 LOCAL OPENA r/w Bit Local operationenable

. Alarm occursfor empty
LSB.0 Mtsnsr Alm C, r Bit )
pipe
LSB.1 Fwd Alm C, r Bit Alarm occursfor forward
flowrate
LSB.2 Rev Alm c,r Bit Alarm occursforreverse
flowrate
LSB.3 Cut Alm C, r Bit Alarm occursfor Cutoff
LSB.4 Hi Alm c,r Bit Alam occursfor Flow =
"Hi Alm"
LSB.5 LoAlm C, r Bit Alarm occursfor Flow
<"LoAlm"
LSB.6 AnlgAlm c,r Bit Alarm occursfor electric
current slop over
LSB.7 PlsAlm c,r Bit Alarm occursfor
frequency slopover
MSB.0 Coil Alm C, I Bit AIarr.n o<_:cursf_or
excitation coil
BitBlockl
0 bit Flow UnitLtr r/w Bit Liters
1 bit Flow UnitM3 r/w Bit Cubic metres
2 bit Flow Unitlgal r/w Bit Disavailable
3 bit Flow Unit Ugal r/w Bit Disavailable
4 bit Flow Unitft3 r/w Bit Disavailable
5hit Flow Multm r/w Bit x0.001
6 bit Flow Multc r/w Bit x0.01
7 bit Flow Mult r/w Bit x1
BitBlock2
0 bit Flow Multh r/w Bit x100
1 bit Flow Multk r/w Bit x1000
2 bit Flow MultM1 r/w Bit x1000000
3 bit Flow TimeS r/w Bit Seconds
4 bit Flow TimeMin r/w Bit Minutes
5 bit Flow TimeHr r/w Bit Hours
6 bit Flow TimeDy r/w Bit Days
7 bit Flow TimeWk r/w Bit Weeks
BitBlock3
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0 bit Anlg Dir Fwd r/w Calculate electric current
Bit direction isthe samewith
reference direction
1 bit Anlg Dir Rev r/w Calculate electric current
Bit direction isthereversewith
reference direction
2bit A”'ggi‘f'\“’l " Bit Disavailable
3bit An'g[;?fNoz i Bit Disavailable
4 bit Plsidle r/w Bit Idle statusof frequency output
5 bit TotUnit Ltr r/w Bit Liters
6 bit TotUnit M3 r/w Bit Cubic metres
7 bit TotUnit Igal r/w Bit Disavailable
BitBlock4
0 bit TotUnit Ugal r/w Bit Disavailable
1 bit TotUnit ft3 r/w Bit Disavailable
2 bit TotMult m r/w Bit x0.001
3 bit TotMult c r/w Bit x0.01
4 bit TotMult r/w Bit x1
5 bit TotMult h r/w Bit x100
6 bit TotMult k r/w Bit x1000
7 bit TotMult M1 r/w Bit x1000000
BitBlock5
0 bit TotClIr En r/w Bit Totallserreset enable
1 bit Alm Nolldle r/w Bit Idle statusfor No1 alarm
output
2 bit Alm NolEn r/w 0= No1lAlarm output
Bit disabled;
1=No1lAlarm output enabled
3 bit Alm NolCail r/w Bit No 1 Alarmoccurs for
excitation coil
4 bit Alm NolFwd r/w Bit No 1 Alarmoccurs for forward
flow
5 bit Alm NolRev r/w Bit No 1 Alarmoccurs for reverse
flow
6 bit Alm Nol Cutoff r/w Bit No 1 Alarmoccurs for Cutoff
7 bit Alm NolMtsnsr r/w Bit No 1 Alarmoccurs for empty

pipe

BitBlock6
0 bit Alm NolHi r/w Bit Alarm occursfor Flow= "Alm
No 1 Hi"
1 bit AlmNolLo r/w Bit Alarm occursfor Flow <"Alm
NollLo"
2 bit Alm NolAnlg r/w Bit No 1 Alarmoccurs for current
slop over
3 bit Alm NolPIs r/w Bit No 1 Alarmoccurs for pulse
slop over
4 bit Alm No2ldle r/w Bit Idle statusfor No2 alarm
output
5 bit Alm No2En r/w 0= No2Alarm output
Bit disabled,;
1= No2Alarm output enabled
6 bit Alm No2 Cail r/w Bit No 2 Alarmoccursfor
excitation coil
7 bit Alm No2 Fwd r/w Bit No 2 Alarmoccurs for forward
flav
BitBlock7
0 bit Alm No2Rev r/w Bit No 2Alarmoccurs for reverse
flow
1 bit Alm No2 Cutoff r/w Bit No 2 Alarmoccurs for Cutoff
2 bit Alm No2 Mtsnsr r/w Bit No 2 Alarmoccurs for empty
pipe
3 bit Alm No2Hi r/w Bit Alarm occursfor Flow= "Alm
No 2 Hi"
4 bit AlmNo2Lo r/w Bit Alarm occursfor Flow <"Alm)
No2Lo"
5 bit Alm No2Anlg r/w Bit No 1 Alarmoccursfor current
slop over
6 bit Alm No2Pls r/w Bit No 1 Alarmoccursfor pulse
slop over
7 bit Alm Scr r/w Bit Alarm display
BitBlock8
0 bit Inpt Anlg r/w Bit Switch Flow range
1 bit Inpt Clr r/w Bit Reset totallser
2 bit Inpt HId r/w Bit Flowrate holding
3 bit Inpt Zero r/w Bit Flowrate iszero
4 bit Inpt Idle r/w Bit Disavailable
5 bit TestMode r/w Bit Test mode
6 bit Current Alm r/w Bit Alarm output
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Notes: . . .

1) In Address|list, the information are two t?/pes. One isreadable and writable (t/w) which 3.4 Magnetic operating switchon L CD screen
can beprogrammed; Theother oneis read-only ?]c,r) which can beonly collected. , _ _

2) Thedata lengthwhich isvisited at one timé should bewithin 122. {That meansbyte length 3.4.1Twoline LCD display operating

iSwithin 244 Bytes. _ . _ _
In order to visit a great lot of data, the address of save register is assigned according to data

type.
Note: Whenrevising a parameter, it's necessary to revise corresponding address, length and = LCD screen
datavalue. *1432.625 m"3 o
30.236 m"3/h
3) Parameter setting of communication control (address: 40081 M SB)
. [ Output Current ( C)
Communication control Communication parameter setting A ]
Baud rateselection N Magnetic operating Output Frequency ( R)
| switch2
4800 Current flow rate (Q)
1 « 4 9600 Function of switch 2:
19200 total flow reset to Zero Flow rate % of Range (%)
38400 M anr?ti c operating ) Forward flow total value (>)
Note: Default baud rateis 38400bps. Switeh 1 *x 1432.625 m” 34 \
. Reverse flow total value (<)
Appendix: 30.236 m"3/h .
The operation of "Threeline display with Modbus(485)" and "Threeline display with RS232" Function of switch 1 is shown as L CD screen Net flow total value (¥)
is almost the same. Please refer to the Operation Manual of "hree line display with RS232 the drawing on the left: A (A
communication"” for relative operation can refer to. Thedifference of them isas shown blow.

\ Current Flow velocity (V)

Three linedisplay V-\II'[h-M odbus(485) Three linedispl f';ly wlth RS232 3.4.2 Instruction of 3fine display
communication communication L Current flow rate

Set network address by menu "Meter No" None
(default valueis 1) A. Reading interface
Set baudrate by menu "Baud Rate" None Claviform chart of percentage

Press bothlower left keypad and higher Press lower left keypad andhold on 5

.r| ght keypad t.o quit p.ar:.ament setting seco.nds to qw't parament setting interface Flpw rate % of range

interface andinto maininterface. and intomain interface.

A/
. . > o
Reset parament of circuit baord by menu 1447 / Current flow rate
"Debug Reset ""Whenset "Debug Reset " None

. Alarm informati > q : g 4 |
to"1", all the parameter will bereset. arm frormaton A 1 5
|

"LOCAL OPENA "islocal operation ~ | Flowunit
enable bit. The value "1" of such bit means Hi M3/ e
L+ 10364 L

"operationis not valide'and value "0"

Display information

sequentially
means "operationisvalide ". In orderto None
keep the consistency of parameters, we
commend toset "LOCAL OPENA"to "1" > b ) A <\
. Key 2 Key 4
for Modbus (485) communication.
Passwords are"02041" and"04121" astwo levels. (Customer only). Keyl | — " i —— Key 3

Enter menu"Baud Rate" by inputing password "02041" or "04121".
Enter menu"Reset" and"Meter No" by inputing password "04121"
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Press switch, following items are displayed sequentially: 3.5 Theusingmethod of switch ontransmitter

3.5.1 Advancing to next page:
> Forward flow total value

< Reverse flow total value Page 1 Page 2

* Net flow total value

Parameter 1 \ 2—> | Parameter 1
A Active alarms (f more than one alarm is present, all alarms are displayed sequentially.

Display ‘None’ when there is not any alarm.) Parameter 2 Parameter 2

vV C t fl loci
urrent flow velocity Parameter 3

% Flow rate % of range > I
Press@ switch to reset the Flow total value. Parameter 4

Note: Only parameter of “Tot Clr En” be setto “1” , can the Flow total value be reset.

Parameter 5

(The next introduction will explain the parameter revising.) j
Parameter 6

Press switch to enter login interface as shown on the rightside:

3.5.2 Moving between parameters in the same page

—» | Parameter 1

Advance to next parameter

|

Parameter 2

=Y
O

©.
=3

Parameter 3

Parameter 4

L3
]

3.5.3 Adjusting and Storing a parameter value

Only input correct password, can the parameter be changed in the 'Parameter interface'. If the password is wrong,

A}

the displayed interface will return to started status. (The next introduction will explain the parameter revising.)

Parameter value/unit }\ Adjust
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3.5.4 Selecting and accepting the selected parameter

Select

Storing new value

Parameter X

Adjust

Storing new value

tartdy

i sic FLOW METER

'+ (A

Pressing both and @ switch will exit the menu system and return to normal

operating mode.

Parameter configuration

Parameter name

/ Parameter value

Flow Ran
+00100,0000 |
— A
«l v

(1). When a parameter is selected, which holds one or more optional items, e.g. ‘Flow Unit’ parameterb which
can be litres, cubic metres etc., Proceed as follows to change the units:

Flow Unit M~"3

'Flow Unit' M"3 parameter selected

40

Press@or@ switches to select the units.

Note: the existing units will flash when pressing@ or @switches.

Pressing switch will enter the newly selected units.

This type of action is similar for parameter units..

(2). Changing parameter valuese.g. The value of ‘Flow Rng’ parameter.

Flow Rng
+100.000

Firstly, move prompt to the behind of ‘Flow Rng’ . The cursor under the first digit or letter will flash,
that means this digit/letter can be changed when pressing ®or @ switches at the first time.

And then change the value with the @ or® switches. Press switch to move cursor to

the next digit/letter and change it. Lastly, pressing switch will enter the final selection.

3.5.5 Threelinedisplay with infraredray keypad operating _
The operationis almost the same between threeline display with infrared ray keypad and with
normal keypad. Please refer to themanual for the detail sof operation.

e

"~ 144%

143,45

Hi m*3/h
¥ 10364 L

L

Thefunction of infrared ray keypad @> isthe same with normal keypad @

The function of infrared ray keypad <€| isthe same with normal keypad
Thefunction of infrared ray keypad : isthesamewith (A )
Thefunction of infrared ray keypad : is the same with @

The differencebetween themis that a new function (Lock keypad) is
added for the transmitter with infrared ray keypad in order to
avoiding theimpact interferencefrom stronglight source.

Lock keypad / Unlock keypad: press <§| and ﬁ once within 5
seconds, display “Lock” means thekeypad islocked successfully
and display “Unlock” means thekeypad isunlocked. When power
on, the flowmeter islocked as default setting. User must unlock the
flowmeter before change the parameters or status of flowmeter.

After finishing the change of parameters, press <€| andﬁsimultaneously toturn back to main
interface. The keypad islocked when turning back to main interface. If user doesn't make any
operation whenthe display is theinterface of changing parametersfor morethan 30 seconds, the
flowmeter will turn back to maininterface automatically and thenthe keypadis locked.
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Part 2Insertion-type Electromagnetic Flowmeter

Product summarize

1. Productintroduction

42

MFP insertion-type electromagnetic flowmeter is anewkind of flow meter developing from pipe-type

el ectromagnetic flowmeter. It not only remains the advantages of pipe-type electromagnetic flowmeter,
but also avoids the defect of pipe-type electromagnetic flowmeter whichishard to beinstalled in
big size pipeand costs highexpenses. Basing on NIK URADS principle, it could get the volume flow
of liquid by measuring average flow velocity. Specially, adopting the technol ogy of drilli ng hole and
installing flow meter on pipe under pressure, insertion-type electr omagnetic flowmeter can be
installed on castiron pipe or cement pipeinthe condition of not cutting off the flow. The successful
development of insertion-typeflowmeter provides anew way tomeasure flow.

Differentfrom the normal electromagnetic flowmeter, sensor of insertion-type electromagnetic
flowmeter has external magnetic field andthe electrode isinstalled at thetop or both sides of sensor
as shown inthe following electromagnetic flowmeter principle picture. Be attention that liquid and
thickness of magneticfield boundary layer can affect theinductivesignal and reducethe linear of
measured value.

For MFP insertion-type electromagnetic flowmeter, the conductive liquid inside pipeline is the
conductor moving inmagnetic field. Thedistance between twoelectrodes is conductor'slength (L).

e
q i o)
<\>
|
Rt
|
q .
\i\>
q \
. )
LB
<
7 —
g ——o0
i o E=BLV
|

The inductivevoltage is directly proportional to the average flow velocity. The liquid flow
inside pipelinecan becalculated throughformula (1).

Q=7 D’U/4KBL
D: Inner diameter of the measuring pipe U:Inductive voltage B: Magnetic induction
intensity
K: Instrument invariable factor concerned with magnetic field distribution
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Dimensions

1.1 Sensor dimensions

The mounting of sensor is flange connection. Firstly, calculate the length of mounting port connection
pipe according to pipe diameter. Secondly, drill hole on pipe and weld mounting port to the hole. Be
sure the position of mounting port screw hole and inserting deepness is correct, and the direction
of sensor detector isthe same with flow direction when welding. The connection pipe of mounting
port couldn't exceed the internal wall of measured pipe. Be sure thisinternal wall is smooth. The
detailed dimension and material specification refers the following diagram.

(1) DN200mm., DN300 mm. DN400mm (Install instrument not under pressure)

Item Name/normal size (mm) DN200 DN300 DN400
1 Sensor(L X @) 182X ®38
2 Flange DN40 1.6MPa
3 Connection pipe D45
4 Measured pipe DdXs

Installing principle: be sureinserting depthis H= (d-2s) 10%, viz. A=182-(h+S)

Remark: in the condition that it isn't allowed to cut off flow for manufacture device, it's available to
install instrument while pressure exist in pipe. Weld mounting port to theinstalling position of
measured pipe firstly. Then install primary ball valveand drill hole on pipe. (Our company could
provide especial pipe drilling device which isoptional to purchase. The hole could be drilled in other
ways.) Close the ball valve to stopliquid flowing out after drilling the hole. At last, install the provided
sealing parts and sensor. (The operation of manufacture deviceis not affected in thisinstalling

method under pressure.) The detailed dimensionand material specification refers the following diagram.
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¢d

|

Installing principle under pressure: be sure inserti ng depth is H=(D-2S)x10%, A=182-(H+S)
(2)DN200mm. DN300mm. DN400mm (Installing under pressure)

JiD sic FLOW METER

(5)DN2000mm~DN3000mm (Installing under pressure)

Name/normal size (mm) DN2000 | DN2200 | DN2400 | DN2600 | DN2800 | DN3000
Sensor(L X @) 800X ©38
Sealing parts (provided by factory) D45X 3
Transition flange DN40 1.6MPa
Ball valve DN50
Connection pipe D50
Measured pipe dDXs

Item Name/normal size (mm) DN200 DN300 DN400
1 Sensor(L X @) 400X 38
2 Transition flange DN40 1.6MPa
3 Connection flange DN40 -©50
4 Sealing parts (provided by factory) ®45X 3
5 Ball valve DN50
6 Connection pipe ®50
7 Measured pipe dDXs

(3)DN500mm~DN1200mm (Installing under pressure)

Name/normal size (mm) DN500 | DN600 | DN700 | DN800 | DN900 | DN1000 | DN1200
Sensor(L X @) 450X © 38
Sealing parts (provided by factory) ®45%3
Transition flange DN40 1.6MPa
Ball valve DN50
Connection pipe 50
Measured pipe ®DXs
(4)DN1400mm. DN1600mm . DN21800mm (Installing under pressure)
Name/normal size (mm) DN1400 DN1600 DN1800
Sensor(L X @) 600X ®38
Sealing parts (provided by factory) ®45X%X 3
Transition flange DN40 1.6MPa
Ball valve DN50
Connection pipe @50
Measured pipe dDXs
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Remark: the specificationaboveis all applied for theinstallation on steel pipe. It's necessary to
specially indicate theparts and specificationfor the installation on cast iron pipe and cement pipe.

1.2 Transmitter dimensions

MFP insertion-typeelectromagnetic flowmeter transmitter is the universal transmitter with
our pipe-type electromagnetic flowmeter. Pleaserefer tothe detailsmentioned before.

2. Structureand installation

2.1 Transmitter structure

Transmitter can display flow, accumulative total and output pulse, analog current by which
liquid can be measured or controlled. Transmitter adopt the design of smart and combined

structure, andinstalled in Aluminum house.

2.2 Sensor Structure

Transmitter

N S

Sensor iscomposed of probe, installationflange and terminal box (for separate-typeinstallation).
The figure of sensor is acylinder withinstallation flange. And excitation coil magnetic core and

two wetted el ectrodes areinstalled in/onthe cylinder.

Probe

Installing flange

Terminal box for wiring
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2.3 Transmitter installation

M FP electromagneticflowmeter havetwo kindsof installationtypes,one isintegral typeand the
another isseparate type.
Integral typeflowmeter isdirectly installed on the pipeline.

The transmitter of separatetype flowmeter Can beinstalled on pipe or wall.

Install on pipe Install onwall
2.4 Installion of sensor

Senser havefollowing foor types;
Dintegral typebetween sensor and transmitter
(2 Separat typebetween sensor and transmitter
(3 Submersible type
@ Install or remove with pressure existedin pipeline

2.5 Selecting sensor installing position

Sensor canbe installedin any position of process pipein which liquid fully filled. It isavailable
toinstall it horizontally, slantwise or vertically. For horizontal process pipe, please install
sensor according to thefollowing diagram according towhich electrodes can fully immerseinto
the liquid andwon't be isolation due to all the bubblerise tothe top of pipe. For theliquid in
which sediment easily forms, sensor couldn't beinstalled inthe bottom of horizontal pipein order
to avoid sediment covering electrodes.

Correct position

Prefect position: horizontal or between
A -450 degree and +450 degree.

Keep correct flow direction which should be vertical with inserted flowmeter when installing flowmeter.

JiD sic FLOW METER

Electrode

@ Flow direction
Be surethe process pipe isfilled full of liquid when install sensor. It'smost probable that vortex generates
if liquid filled ahaf of pipe or sensor isingalled after vave, angle fitting and Y-shaped connector. Therefore,
the straight pipe of the sensor must assure 10D of the upstream section and 5D of the downstream section
to avoid vortex and ensure measuremert accuracy. If requiring the accuracy of +/-0.5%, the straight pipe of
the sensor must assure 30D of the upstream section and 10D of the downstream section.

3.Installation requirement

3.1 Straight piperequirement

Straight pipe requirement refer to following

Ejgg installation Installation diagram Upstream part Downstream pant
Horizontal pipe 1 10D 5D
Syphon 2 20D 5D
Flared tabe 3 20D 10D
Downgream of vave 4 20D 5D
Shrinktube 5 10D 10D
Downstream of pump 6 30D 10D
Mixed liquid 7 30D 5D

Installation diagram

!
ENTE.

3.Install on flared tube

1.Install on horizontal pipe 2.Install on siphon

w—lf [  —

— 3

4.Install on down stream of valve

|

]
c
v

5.Install on shrink tube

47



JiD sic FLOW METER

48

GL 1]
v h:d

oy & . s [ WA

7.Install on pipe filled full of mixed liquid

7 1,

6.Install on downstream of pump
3.2 Pipelinedesign requirement

a.Avoidingmeasure deviationresulted from the additional gases andthedamages against

the liningresulted fromthe vacuum. ;

preferential Ei] e
position

RiE— @ @g X
\ zero" flowrate

error measurement
of downstream

pipline onen ng emission

b.For theopening emissionpipe, the flwometer should be installedat thelow pipe-linepart.

4%@:@

c.For pipefall exceeding 5m, air valve (vacuum) should be installed at downstream flowmeter.

X
B )
ol §
&:/\5
d.For thelong pipeline, control valveis usuallyinstalled at downstream flowmeter.
W@w§

e.The flowmeter could not be installed at thepumping side.
% X

f.Install sensorunder theground.

(16ft)

Metal protection plate

support

g.Do notinstall onthe pipelinewith freevibration.

JiD sic FLOW METER

3.3Workingenvironment

The requirement of external environment is asshown below:

a.Avoid large change of temperature and high temperatureemanated from neigh boring device.Heat in

sulationand ventilation must be carried out if flowmeter isinstalled there.

b.It's best to install flowmeter in house,Ifit hasto beinstallled in theopen air,moisture-proof and sun
protection must be carried out to avoid rainwater,water logand sunshine.

c.Avoid corrosiveatmospheric environment.Well ventilation isrequired if flowmeter isinstalled there.

d.There should be enough space around flowmeter for installing and maintaining it.

e.Avoid strongelectromagnetic field and vibration.If it vibrated largly,the processpipe should be fixed
withinstallation foundations at both sides of flowmeter.

4. Distance between densor and transmitter

The distance between sensor and transmitter should be asshortaspossiblein principle in order
to make suretransmitter stands near the sensor. The distance between sensor and transmitter
isconfirmed by signal distribution capacitance andmeasured electric-liquid forwhich the condu
ctanceis not lower than 5u S/cm . It equals to the conductance of deionized water. The condu
ctance of general tap water and natural water is about 15~500 1 S/cm. The conductance of same
liquids under 20°C islisted below.

Remark: the length of cable doesn'texceed 30m.

The conductanceof someliquid islisted below:

Liquid name Conductance(s/cm) Liquid name Conductance(s/cm)
Petroleum 3X10" Sulphuric acid(5%0) 20.85X10°
Kerosene <1.7X10°" Hydrochloric acid(40%) 5X10"
Acetone 6X107° Hydrochloric acid(10%) 4X10°
Distillated water 4%X107° Nitric acid(31%) 78.19X10°°
Tap water 0.05 Nitric acid(6.2%) 31.23X10°
Seawater 53 Ammonia(30%) 1.93%x10"
Glycerin 6.4%X10°" Ammonia(0.1%) 2.51X10"
Acetic acid 5.0X10° Sodium hydroxide(50%0) 82X10°
Ethanol 1.35X10° Sodium hydroxide(2%%) 46.5X10"
Acetaldehyde 1.7X10° Sdlinesolution(saturated) 2X10"
Sulphuric acid(99.4%) 8.5%X10" Benzene 7.6X10°"
Sulphuric acid(97%) 98.5X10"° Methylbenzene <1.0X10"
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5. System grounding connection

Asthe inductive signalisatthe level of mVinthe electromagnetic flow meter, avoiding
disturbing signal outside isof great importance. Tohave agood grounding connectionis
the most i mportant to ensurethe measuringaccuracy andstabil ity of flowmeter. The mea
suredliquidactsasconductor. Other irrelevant el ectromagnetic disturbing signal must
be excluded. Flowmeter is generally installed onmetal pipewhich must connect toflowm
eter andthe ground.

Connect
toground

Remark:

be sure to single-point grounding. Other electric
device couldn't be connected to one grounding
line. Grounding resistanceis less than 10 ohm.

6. Electric connection

MFP insertion-type el ectromagnetic flowmeter transmitter is the universal transmitter with our Flow
Master pipe-type electromagnetic flowmeter. Please refer to the details mentioned before.

Working Parameter

MFP insertion-type electromagnetic flowmeter transmitter is the same with our Flowmaster
flange-type electromagnetic flowmeter pleaserefer toworking parameter of flange-type.
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Inspection and Maintenance

Electromagnetic flowmeter is the high accuracy flow meter. So we suggest user termly make maintenance
for same simply parts of flowmeter. For example: visually check the reliability of the electrical
connections, check whether tube and electrode contaminated, and so on. Read this instruction manual
and understand the technical requirements of flowmeter performance. Then make normal maintenance.
If it is necessary to maintain flowmeter deeply or exchange parts, please consult with customer service
center of our company. We will provide comprehensive technical support.

Forerrors appear in the normal applications, the FlowMaster can give adequate alarm information

through its self-diagnostics function. See table below.
Normal error diagnostics table

Errors Checking Items

(O Check whether the cables are switched on
No display @) Check whether the cable fuses work well
3 Check whether the cable connections are correct

(D Check whether the pipeline is full of mediums

@) Check whether signal wire is correctly connected and reliable

® Check whether following parameters accord with those on the sensor
nameplate

Flow measurement

incorrect .

[B3]=Sensor Diameter

[B51]=Instrument quotient 1

[B52]=Instrument quotient 2

@ Readings vibrating, check whether signal wire and ground
connection is OK
Electromagnetism- (D Check whether electromagnetism-driven connections (CD1 and CD2)
driven are switched off, or are switched on with the earth.
malfunction @ Check whether resistance of sensor magnetic wire less than 20 Q.

(D Check whether the measuring pipeline is full of mediums

@ Connect SIG1 and SIG2 to SIG GND to see if errors can be excluded

(® Check whether signal wires are correctly connected

@ Check whether electrodes contaminated

® When the flow volume is zero, check whether the value of parameter
MtSnsr EmVal is more than 300.

® When water is the medium and the flow exists, check whether the
resistance between SIG1 and earth, or between SIG2 and earth is
less than 50k Q

Empty pipe error

@ If analog outputs above range, please regulate the value of parameter
Flow Rng

@ Switch off current output cable, check the value of parameter Anlg mA
and test current value between output terminals IC+ and IC- to see
whether they are equal

®) If the flow is full of range and the current output come up to full scale,
check whether the current output circuit resistance is less than 750 Q

Analog output error

D If frequency output is out of range, regulate the value of parameter

PLS frequency error Pls Fact

@ If PLS frequency output incorrect, use the test function to test output
frequency to exclude output connection errors

Reset the parameters before leaving the factory. (e.g. Cut off the power

Other error
supply)

51



JiD sic FLOW METER

Self-diagnostics alarm information table

JiD sic FLOW METER

Mtsnsr | Empty sensor

Cutoff | Flow velocity in mm/s below which

Coil Sensor magnet-driven error

all outputs are set to zero.

Fault | Self-inspection fault

Anlg Analog outputs higher than limits

Hi Flow higher than upper limits of setting Pls Pulse output frequency higher than
Lo Flow below lower limits of setting limits of setting
Fwd Forward flow exist Rev Reverse flow exist

When the above alarm signals should be opened, the corresponded alarm function could be
active. Normally, we only open the empty sensor alarm function when the flowmeter leave
factory. You could set the required alarm functions by yourselves, or tell us your required al-
arm functions when ordering the flowmeter. And then we set the alarm functions specially for

you before flowmeter leaving factory.

Electromagnetic flowmeter needs very few maintenance tasks. However, the fault will occur
ifusing it incorrect. The information displayed in the transmitter will help you to analyse the

fault of flowmeter. Now, introduce some usual faults below.

(1) Parts exchanging of explosion-proof transmitter

Ifthe glass of explosion-prooftransmitter display partis damaged, users must get in touch
with our corporation without exchanging it by themselves. If user need O-ring to sealing cable,
please contact with us. And ensure to protect the spigot flameproofjoint and threaded flame-

proofjoint of transmitter.

A Only can professional personnel do this operation.

(2) No display on transmitter

[ No display on transmitter J

v
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Exchange transmitter

Correctly connect cable
again according to ins-

truction manual.

Exchange the same type
fuse.

e . . R
Open the wire connection box Yes
of transmitter to check EEEE—
kwhether water enter the box. )
¢No
rCheck whether the cable R No
connections are correct and >
\_reliable. )
¢Yes
. ~
Check whether the fuse is Yes
—P
\cut off. y
¢ No
s ~N
Fault still exist .

Contact with customer

service center of our

corporation.

(3) Flow data don't display on flowmeter

Flow data don't display on
flowmeter t

Connect wires again to ensure

he connections are correct and

reliable.
i T Yes

Check whether sensor CD1 Yes

and CD?2 are switched off.

)

-~

Check whether the contact

of wire connection terminal

is reliable.

20M Q.
iNo

Check whether sensor signal
wire SIG or SIG2 are switch-
ed on with the earth.

Yes
—>

In most cases, it came from the
sensor worked under water.

Water entered wire and caused
the insulation between wire and
earth decreasing.

1. Open the wire connection box
of sensor, and make the wire dry
by the blowing machine. Then fill
in special sealing glue if the flow-
meter works well.

No

——»

connections are correct and
reliable.

Correctly connect wires according
to instruction manual.

Pay attention to the treatment of
wire terminal. Prevent the contact

of wire terminals.

Check whether sensor CD1

or CD2 are switched on with

the earth GND, or its insu- Yes
lation resistance less than

[Check whether signal wire

Yes

ﬂ?heck whether electrodes \
contaminated.

Remove the strong conglutinated
dirt with chemical reagent. But
the chemical reagent could not
erode the electrode or lining.

(If the resistance between Yes

SIG1 and SIG2 is infinitely
great when the pipeline is full
of medium, the electrodes

&:ontaminated.) /
No

For the dirt which could not re-
move by the above method, it is
only to disassemble the sensor
to remove the dirt with soft cloth
or soft brush. Do not damage the
electrode or lining.

[ Fault still exist ’—»

Contact with customer service
center of our corporation.
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(4) Flow measurementincorrect Appendix 1 FlowMaster Electromagnetic flowmeter

dimension and flow range

[ Flow measurement incorrect

l s Flow range(m?®/ h) Flow range(m?®/h)
. ize Size
ChGCkWhethertransTmtter No Code (mm)| Minimum | Maximum Code (mm)| Minimum Maximum
parameters accord with Input the correct parameters of nameplate.
those on the nameplate. 030 3 0.013 0.509 301 300 127.235 5089.380
050 5 0.035 1.414 351 350 173.180 6927.212
Yes
1. Change the installation position of 060 6 0.051 2.036 401 400 226.195 9047.787
Yes flowmeter to make the sensor tube full of 080 8 0.090 3.619 451 450 286.278 11451.105
Check whether the pipeline medium
is full of medi ) 090 9 0.115 4.580 501 500 353.429 14137.167
1S fult ol mediums. 2. Vertically install flowmeter,and make
No the medium flows from low to high place. 100 10 0.141 9.655 601 600 508.938 20357.520
120 12 0.204 8.143 701 700 692.721 27708.847
Check whether medium con- Yes Install air bubble expunction machine at 150 15 0.318 12.723 751 750 795.216 31808.625
tain plenty of air bubble. upstream part of fowmeter. 200 | 20 0.565 22.619 801 | 800 | 904.779 | 36191.147
No 4 4.42
l Remove the dirt in the tube, specially the 250 25 0.884 35.343 901 900 1145.111 580 0
dirt on the electrode, with soft brush. Do 320 32 1.448 57.906 102 1000 | 1413.717 56548.667
i - Yes o
Check wbether alluvial sub not damage the electrode or lining. If the 400 40 2 262 90.478 112 1050 | 1558.623 62344.905
stance exist in sensor tube. medium is easy to be alluvial, install the
NG flowmeter vertically. And make the medium 500 50 3.534 141.372 122 1200 | 2035.752 81430.080
flows from high to low place. 650 65 5.973 238.918 142 1400 | 2770.885 110835.387
800 80 9.048 361.911 152 1500 | 3180.863 127234.500
Check whether f1 ter i i i
eck whether flowmeter is Yes Do (.)1.1r best to change the installation 101 100 14.137 565.487 162 1600 | 3619115 144764 587
nearby the motor, transformer position of flowmeter far away these
or other electrical equipment. equipment, or make adequate shield for 121 125 22.089 883.573 172 1700 | 4085.641 163425.647
No the flowmeter. 151 | 150 31.809 1272.345 182 | 1800 | 4580.442 | 183217.680
201 200 56.549 2261.947 192 1900 | 5103.517 204140.687
For ensuring the reliable grounding con-
i 251 250 88.357 3534.292 i 226194.667
[Check w.het.her tbe grounding ]L’ nection, adapt copper wire whose diamet- 202 2000 | 5654.867
connection is reliable. eris not less than 4mm’ to make the groun-
ding resistant is as small as possible.
Yes
[ Fault still exist ] Contact with customer service center
—> .
of our corporation.

FlowMaster transmitter applies surface mount technology (SMT), it can't be maintained by the
user. Therefore the user is advised not to open the transmitter. If the user is quite sure of the
existence of errors, please contact with the customer service center of our corporation.
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