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Dear users,

Thanks for your choosing our FlowMaster series flowmeters.
Before using please read In detail our instruction manual to
have a good understanding of the proper Installation and
operation, which will help youto successfully install them

and have best using effect and improve their use-of-life.

We SIC have been conforming to the philosophy that "SIC by
customer's side, customer In SIC's heart”, If you have any
questions in the course of installation and application, or any
suggestions ( which we will be very much appreciated ),
please dial our technical support number: 86-23-6280/7086,
we'll be at your service.
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| .How to choose FlowMasters

Selecting appropriate electromagnetic flowmeter as a tool of measuring the flow should satisfy 2 conditions

as following:
1. The subject being electric liquid or liquid and solid medium, and the conductance not lower than 5 1 s/cm

which equal to the soften water (electricity of the general tap water and the natural water is about 100-500 u
s/cm). Therefore, the acid, soda and salt liquid, the paper slurry, the slop, the mineral slurry, etc can all adapt
electromagnetic Master for measure. Note that this product cannot measure non-electric medium such as the
pure alcohol, the pure acetone, the petroleum and any other fatty matters.

2.The subject can't contain too many Fe-magnetic substances and too many bubbles( full pipe measurement).
Having mediums meeting 2 conditions above , users then can select the Electromagnetic flowmeters for me-
asuring purposes according to their parameters and specifications. Please confirm that the specifications and
types of the provided products are consistent with the ones that you choose, and check product qualifications
(inspection certificates), instruction manual and matched accessories.

[I .Cautions

|IPlease give special intentions below before using the electromagnetic flowmeters:

1. Power Supply a.c.ord.c

2. Safety Whether used for explosive-proof situations? Confirm the working areas the instruments
can operate.

3. Pressure Whether the pressure rating consistent with the working conditions

4. Temperature Whether the temperature resistance level consistent with the working conditions

>. Protection Whether the protection rating consistent with the working conditions

6. Connection Whether the electrical connection correct and reliable

7. Flow direction =~ Whether the flow direction sign consistent with the working conditions

8. Straight pipeline Whether installation of sensor straight pipeline consistent with the instruction manual

9. Grounding Whether has a reliable grounding connection

Only after each above item meets the use requirements of the instrument can you switch the power supply on

and put the instrument into operation.

[II.Installation Connections

® Mechanical Installation
A.lnstalling the sensor upon the process pipeline should satisfy following conditions:

1. Theflowmeter can self-check forward/reverse flow, and the flow arrow on the sensor is stipulated by
theproducer as forward flow direction. Users should make the flow arrow consistent with the process
flowwhen installing the instrument.

2. Toensure measurement accuracy of the flowmeter, the straight pipe of the flowmeter must assure 5D
of theupstream part and 2D of the downstream part ( D prefers to inner pipe diameter),

3. Selecting proper sensor installation position and direction, the sensor can be installed by linear, vert-
ical and lean installation, but the axial electrode must be nearly horizontal (the sharp angle between
the axial electrode and the horizontal not more than 45° )to reduce effects on the measurement resu-
Iting from the bubbles mixed in the liquids.

4. The measuring pipe must be fully filled with process medium, assuring that the electrode completely
immerge into the measured flow liquid to make the measurement reliable.

technical support number: 86-23-6280?086“
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B. Installing the sensor upon the process pipeline should also notice following circomstances:

1.For the abrasion medium measurement, vertical installation is the most preferable;
2. High electromagnetic field should be avoided nearby the flowmeter;

3.The sensor cannot be installed on free-vibrating pipes;

4. Avoiding measure deviation resulted from the additional gases and the damages against the lining resulted

from the vacuum, see Fig. (1);

5. For the opening emission pipe, the flowmeter should be installed at the low pipeline part, see Fig. (2);

6. For pipe fall exceeding 5m, air valve (vacuum) should be installed at downstream flowmeter, see Fig. (3),
7. For the long pipeline, control valve is usually installed at downstream flowmeter, see Fig. (4),

8. The flowmeter could not be installed at the pumping side, see Fig. (5)

9. Undergound installation should add supporters in two ends of the pipeline, see Fig. (6)
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Fig. (5) Flowmeter (vacuum) should
never be installed on the pumping side

technical support number: 86-23-62807086

Fig. 6-6 Underground
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® Surface dimensions
FlowMaster Sensor
Size:3to 150mm(0.12 to 6 in)
Meter Size Dimension Approx
A B C Weight
(mm) (in)|(mm) (in)|(mm) (in) |(mm) (in)| (kg) T T |
3 (0.12)[ 114 (4.4)| 99 (39)| 135 (53)| 2 f =
6 (0.24)[ 114 (4.4)| 99 (39)| 135 (5.3) 2 - 1 5
8 (0.31)|114 (4.4)| 99 39135 3| 2 | WK 0 T é’
9 (0.5)|114 (4.4)| 99 (39)| 135 (53)| 2 “f :
10 (0.39)| 114 (4.4)| 99 (39)| 135 (53)| 2 == '
12 (0.4)|114 (4.4)| 99 39)| 135 (53)| 2
15 (0.5)|174 (6.8)| 140 (55)| 200 (7.9)| 7
20 (0.8) 174 (6.8)| 140 (55)|200 (7.9)| 7
25 (1) [210 (8.3)] 176 (69)|200 (7.9)| 7
32 (1.3)|210 (8.3)| 176 (69)|200 (7.9)| 8 2 - C
40 (1.5)|210 8.3)] 176 (69)] 200 (7.9)] o - N
50 (2) |210 (8.3)| 176 (69)|200 (7.9)| 10
65 (2.5)|280(11.0) 219 (86)| 200 (7.9)| 18
80 (3) |280(11.0) 219 (86)| 200 (7.9)| 18
100 (4) |312(12.3)[2305 (98) | 250 (9.8)| 24
125 (4.9) | 312(12.3)/230.5 (98) | 250 (98)| 28 - J
150 (6) |370(14.6) 281 (11.8)| 300 (11.8)] 38
Size: 200 to 600mm(8 to 24in)
: Dimension Approx
Meter Size N = : \Vil:i’rght i -
(mm) (in)|(mm) (in)|{(mm) (in) |(mm) (in)| (kg) i T 1
200 (8) |396(15.6)| 402 (158)| 350 (13.8)] 53
250 (10) | 430(16.9)| 440 (17.3)| 450 (17.7)] 60 n [ e | g
300 (12) | 461(18.1)| 480 (18.9)| 500 (19.7)) 70
350 (14) | 513(20.2)| 520 (20.5)| 550 21.7)| 100 | <T A1V TP TV
400 (16) | 570(22.4)| 576 (22.7)| 600 (23.6)] 115
450 (18) | 632(24.9)| 627 (24.7)| 600 (27.6)] 160 J -
500 (20) | 686(27.0)| 679 (26.7)| 600 (30.2)] 217
600 (24) | 772(30.4)| 770 (30.3)| 600 (36.1)] 315

technical support number: 86-23-628070 36
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Si1ze: 700to 1600mm(27 to 78 in)
Meter Size Length Approx Weight
(mm) (in) | (mm) (in) (kg) — A
700  (27) 700  (27) 430 é * <
800 (31) | 800  (31) 430 ﬁ
900  (36) 900  (36) 540 -
1000 (39) 1000 (39 720 FT'
1200 (48) | 1200 (48) 1000 s -
1400 (54) | 1400 (54) 1450 Including lining
1600 (66) | 1600  (66) 2000

® Transmitter surface dimensions
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Separation type
transmitter

Integral type transmitter
(mounted on sensor)

® Electrical connections

A. Connections between sensor and transmitter
Connections between sensor and transmitter should be correct, and contact
well, free from short circuit and open circuit.

For the integral type, connections between sensor and transmitter are completed by the manufacturer;

For the separation type, this connections but be done by using special SIC supplied cables.

technical support number: 86-23-6280/086
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1.Cable
Grey cable Ground Wire White cable
Conductor (SIG2) Conductor (SIG1)
Insulation (Pink) Insulation (Blue)
Conductor (Black) Conductor (Black)
Screen (DS2) Screen (DS1)
Insulation (Grey) Insulation (White)
Screen Screen
Red wire(CD1) Filling
Yellow wire (CD2)
Optional Steel Wire Armour Overall Foil Screen
Submersible overjacket Violet wire (SIG GND)
2.Cable operation
5 4 Inches 3 2 1 0
| | t | | | | | | I 1 | ll | | | | | E

X 2ot

i

100 Millimetres 50 0

EG“% I:{Ed Di)

— == Yellow (CD2)
Screen (DS2)

Pink (SIG2)

Violet (SIG GND)

Blue (SIG1)

= Screen (DS1)
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Overjacket , . 'Sheath ° Ground wire ' White
Sleeved,to
post. (Ground)

3. Transmitter cable/wire guide 4.Connections between sensor and transmitter
, povessoply = %0
D O : L(+
| j 000000000 00006 . }BLK_J
o ® 000000000 § ‘g : t transmitter
- REB B iy " ALARM1 l
Z 2isisn, Pulse outputs A (Forward flow) | FOUTAFWD) 12 2] P
| + - .g*qﬂif??ﬁ%‘% &y Alarm outputs 2 / ALARM2 . @ m‘*
SoldEx%paa Pulse outputs B (Reverse flow) | FOUTBREV) :F& 2
i W o e W] Common PLOV ! @ H
\ : /—'" Common \PLIOV —:—p PR v
@ O External contacting inputs [ EXTIR+ I i) — il ‘#-}K
\ External contacting inputs | EXIVE AI‘B e — —
> TX-S9IG ' ;1’*
RXSIG W

RS 422/423/485 < TXASIG

NN

[J_T_Ll F |_T_L] EE_H RY4SIG
\ OVC
A Electricity outputs 2+ ICYDUALI

Power Frequency/ Analog S eiisos Electricity outputs 1+ IC+ : Ir
supply Alarm  outputs and wirae - CD1 : @l @ HART |
outputs  computer o g0, B St . o o B
: Sensor : l
anfﬂ;u;t:ct outputs separation : " | BLK:
type) cD! :
o | ' Yellow : )
' Violet | — Fres e
SIG GRD . : " | Chosen |
DSl I DSl _ ale i |
White cable raiternatve,
IG1 | | gat transmatter « _________ -
gG2 | SIG2
DS E Greycable ! _—
L A0/ — 11—
e | =
SIC cable

technical support number: BG~23~6230?036
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B. Transmitter connections

1.Frequency outputs

G

-

L

o=

D.CPower supply

~ -1

Forward flow
Counters/Totalisers

—1112131415[6f—

and/or

|

K]

- D—

Reverse flow
Counters/Totalisers

Ak

(a)Electromagneticcounter connection

2.Alarm output connections

Electric bell

Forward flow
-Counters/Totalisers+

I
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|
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]
|
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|
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|
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|
]
|
]
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|
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|
1
|
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Reverse flow
-Counters/Totalisers+

and/or

(b)Telemetry, electronic counters etc.

; Alnrml@ Alarm 1 _. _
Ol 368 Ol=0 ©8[66] D.CPowersupply _[@)_ —T&lm;rei:::ie
%:';": D.C PWersu£ﬁy ﬁ CES) XS] —_4}--+l}1l+— P — —
o |'"'*l | -~ 1 : K
Screen i - uri ‘:!fi_i_r_n_l‘z
P | 175072 Relay
ﬁ and/or @E;i\i‘rﬂti: 'S peaker kD E i "J.“? o
¥ o === &
woy Alarm2'" «______ | Lp=2or
: P
: -CD- !
— [? g [ l? i
(a)Alarms (b)Relays and timers
3.Contact input connections
("f - |~ T e ——
SE=alci] Ol 353 O=n ©eEs
B & S[o)) —o e — =
, -Ve j+‘#’: Ve +Ve
Ea’é Screen :‘:-E Screen > E
] ' ®, Screen
! o~ L T8/ o= | (25 < - A
"\ —_— ,r\;l'l,“'frg“ : — _ . pen Collector
O S [~ O (o kh & | Switch | [Sﬁ Outputs Control
Yo \ ¥ L Mechanism
| S L + A
 Switch T —
d.c supply =
— li%f! — ﬁ%g T — % e
(b) Voltage Signal or (c)Open Collector

(a)Volt-free contact

Logic Signal

technical support number: 86-23-62807086

(or Grounded Contact)
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4.P1LC Interface

————————

D.C supply

e — — —

o

D.C supply

______________________

I
. d.c.common

e . e - —

PLC-Common-Ve

PLC Common -Ve

L & N __K _E_F _§£ K &L _E_ _B_ R _E ¥ _J B __F _L X _§ __F 1

PLC-Common+Ve

PLC Common +Ve

technical support number: 36-23@230?0&6"
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5.Current Output Connections

HART
link o g e @
L) ﬂfffffm;’x’s’ff A
= (77
) [:|1|111|11le I
.-r.-"l‘ "+' | "Vﬁ
FIEES
screen | i
("”F ‘“:;}l i —‘ /
| ‘ 2 %‘

[ 1 | ]
‘*J.:TH Common IC. ;
: ’* """ = Normal HART
' - e IC+ .
5 +Ve 5 \ ~connections
1, HART =~~~ e %Sz Alternative | where applicable

-

Current Output Connections: Standard

Receiver No.2 - Reverse

—
f’ffff}‘ffﬂ”fffffﬂ’fffff ""'—'-—F?

Jillll
Ll 41 1 +

||

Ll L g LAY LS L L)
Q O O 0le O
5;5 15 Receiver No.1 - Forward

+ LlLf LI T 77777 .«f‘f:’ff"’fﬂ.—;—
Q0O -
o o

—gm/ ]|||1111||[ +
]I_‘ B

9 Common & -l .| [ - IC.
Forward (+) HART connections
Reverse (-) +HART P = 1c; (Whereapplicable)

Current Output Connections: Dual Current Option

technical support number: 86-23-62807086
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6.Power Supply Connections

Line

Neutral /

Internal
| @ External

‘ ‘ >4mm’ Copper Wire

A.C.Power Supply Connections (AC95V~240V)

A.C. power viaa suitable insulator and fuse

C.Flowmeter Grounded Connection

As the inductive signal related to medium flow is very faint in the sensor of electromagnetic flowmeter,
avoiding disturbing signal is of great importance, of which the most important is to have a good grounded

connection, and this requires that not only the instrument connects to ground, the medium inside the pipe.
needs to have a good grounded connection as well.

1.Metal Pipe Grounding

Supplied Bonding Cables Wafer Type Sensors

----- - — >4mm’ Copper Wire

g
s

Common Ground

/N

2.Plastic Pipe Grounding

Common Ground 1 on Gmund\_:/

Supplied Bonding Cables Install grounding ring at
\\ the upstream flange
= M / (preferred)
[E—— 1l | _— "I
i >4mm’ Copper Wire - : |
| [~ PP FiaE Direction :
; : L >4mm’ Copper Wire

\

Sensors with grounding electrode Sensors without grounding electrode

technical support number: 86-23-628070 36
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3.Pipelines with Cathodic Protection

Insulating sleeve

Supplied Bonding Cables and Was.her
£ N (not provided) R
/f —— ) o + .
d e

g —e ——

= I

L "\ v~ —=4mm Copper Wire
i " gasket’T\ gasket
/ﬁ/"-’/ Common Ground GIGUﬂdiﬂg Riﬂgs

Grounding Rings

£
l

IV. How to use a FlowMaster

When each electrical connection is correctly completed, the power supply then can be switched on, and the

following operations can be finished through the transmitter.

® Transmitter Structure
Electromagnetic flowmeter uses two line LCDs

and two magnetic operating switches, through

which users can watch measuring parameters of

the flowmeter, while working parameters cannot & t%j

be modified and regulated by this way. Users can '

use SIC hand-held configurators or PCs and through /s /

RS232 on the keypad to watch, modify and regulate t

working parameters of the flowmeter. ' qu.-"‘"ﬂh ‘,;
Display Transmitter

@® \\Vorking Parameter Structure of Transmitter

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
password as "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.

technical support number: 86-23-6280/086
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Menu structure ofa SIC hand-held configuratorora PC

Read Flow 1> Flow Rng > Flow Unit Ltr 1>
Read % 2> Flow Unit 2> Flow Unit m"3 2>
Read Fwd 3> Flow Mult i> Flow Unit Quit Q>
Read Rev 4> Flow Time 4>
Read Net 5> Flow Rspns 5>
Read Alm 5> : ' Flow Probe B>
Read Vel > main menu Flow% 7>
Read Quit 3> Flow Quit >
Read 1>
2 D 7> 43
Logn 3> " =~
ST — — R
LT — o v (10
ol = = Flow Mult h (X 100) 4>
yre 2= Flow Mult k (%1000) 56>
3 = Flow Mult M(* 1000000)6 >
nput Flow Mult Qut Q>
Logn Login 1> MSer A=
Logn Set 7> %z E;
Logn Quit 7 Gl >
e L {  Tmn T> 44
Quit Q> Flow Time S 1>
6 Flow Time Min 2>
Pls Fact 1> Flow Tfrna Hr 3>
Bls Cutoff 7> Flow Time Dy A=
Pls Max 1> Flow Time Wk. 5>
Pls dle 8>
Fls Size 6>
Pls Quit o> 46
Flow Probelns 1>
71 7 5 Flow Probe Prot 2>
| =
Tot Urit Utr 1> Tot  Unit 1> Arig Fad = Flow Probe Cuit Q
Tot Unit m'3 2= Tot  Mult 2> Anlg Zero 2>
Tot Unit Quit > Tot ClrEn 3> Anlg Dir 3=
Tot Qut 1> Anlg mA 4> 53
’72 Anlg Haf‘t H> Anlg Dir Fwd 1=
Tot Mult m(X0001) 1> 9 Anig Quit > Al HE L S
Tot Mut of X0.01) 2> Inpt_ Anlg 1> Anlg Dir Qut U=
Tot Mult (X10) 3> npt  CIr2) 2>
Tot Mult h{X 100) 4> Inpt  Hid 3>
Tot Mult k(X 1000) 5> Inpt  Zero 4>
Tot Mult m{x1000000) 6 > Inpt Idle 5> 31
Tot MUt Qut Q> npt Quit o> 55 Am Notids T
Anlg Hart En 1> Alm No1En 2>
Anlg Hart En 2> Alm No1 Fauk 3>
A Anlg HatAnlg 3> Am NolFwd 4>
Mtsnsr Trip 1> Anlg HartQut Q> Alm Noi Rev 5>
Mtsnsr My 2> . - Alm Nol Cutoff 6>
Mtsnsr Quit o> HART Viriarits ONLY Am Nol Msng 7>
Alm Nol Hi 8>
B Aim Noi Lo 9>
Srsr o B Aim NoTAng __A>
B Srer Tag B Alm Noi Pis B>
Snsr Size 3= Alm Mol Cut Q>
snsr Fact(1) 1> Snsr Vel 4> 8
Snsr Fact(2) 2> Snsr Fact 5>
Snsr Fact Quit Q> Snsr Quit Q= Alm Mol 1>
Alm NoZ2 >
Alm Trip 3> 82
C Alm Quit Q> Alm No2 ldle 1>
Alm No2 En 2>
Test Mode 1> Alm No2 Fault 1>
Test Flow 2> Alm Na2 Fwd 4>
Test % 3> Note: Alm No2 Rev =
Test Hz 4> ' Alm No2 Cutof 6>
i A = firstlevel password [ Alm No2 Mtsnsr 7>
Test Vel 6> Alm No2 Hi 8>
Test Alm 7> Alm No2 Lo g >
Test Txv 8= ‘[ Alm No? Anl A >
e == second level password e Ngg Hsg h>
T Alm No2 Cuit Q>
Trm Vi 1=
Trm Vz F 83
Trm Temp 3> Alm Trip Hi 1>
Test Quit 3> Alm Trip Lo 21>

Alm Trip Hyst 3>
Alm Trip Disp 4>
Alm Trip Quit Q>

(DUsing this item to quit after every operation upon the transmitter
(20nly item 92 in the transmitter set '1' can Clr on the display keypad be effective.

technical support number: 86~23-6280?038m
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® Communication connections between transmitter and hand-held

configurator transmitter
1. On the transmitter keypad there is a standard RS232 communication connector (9-pin D type plug),

which connects a hand-held configurator and a PC as folloing:

Transmitter

Computer

hand-held configurator

2. Communication connections between transmitter and hand-held confugurator

Our corporation can supply users with SIC hand-held configurators, which are small type hand-held PCs
and equipped with RS232 communication connector sand cables. Users can make connections according
to above, switch on hand-held configurator power supply and operate the flowmeter applications.

3. Communication connections between transmitter and PC

Transmitter connects to PC as below;

Parameter settings of computer

FlowMaster PC communication port are as following:
transmitter
9-pin D type | 9-pin D type | 25-pin D type Baud rate 4800
connector connector connector
Data bits 8
1 (nnt cﬂnnected)
5 3 5 Stop  bits 1
3 2 3 Parity NONE
4 6 6 Handshaking NONE
5 S 7 COMMS PORT COMIB{COM2
6 4 20 —
. o " Computer communication software packages:
o 7 4 Microsoft Windows termunal emluator
9(not connected) Nordon Command  termunal emluator

technical support number: 86-23-6280/086
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V.Maintenance and error diagnostics

FlowMaster needs very few maintenance tasks, usual daily maintenances are to visually check the reliability
of the electrical connections, and the operating conditions of the FlowMaster. For errors appear in the normal

applications, the FlowMaster can give adequate alarm information through its self-diagnostics function, see

table 5-1 and 5-2;
Normal error diagnostics table Table 5-1

Errors Checking Items

| (1) Check whether the cables are switched on
No display (2) Check whether the cable fuses work well

3) Check whether the cable connections are correct

(D Check whether the pipeline is full of mediums

(2 Check whether signal wire is correctly connected and reliable

(3) Check whether following parameters accord with those on the
sensor nameplate

[B3]=Sensor Diameter

[B51]=Instrument quotient 1

B52]=Instrument quotient 2

(4) Readings vibrating, check whether signal wire and ground
connection 1s OK

Flow measurement
incorrect

(D Check whether electromagnetism-driven connections (CD1
and CD2) are switched off
(2 Check whether resistance of sensor magnetic wire less than 20 Q

Electromagnetism-driven
malfunction

(D Check whether the measuring pipeline is full of mediums

(2) Connect SIG1 and SIG2 to SIG GND to see if errors can be excluded

(3) Check whether signal wires are correctly connected

(4) Check whether electrodes contaminated

(5) When the flow volume is zero, check whether the value of parameter
MtSnsr mv 1s more than 50

(6) When water is the medium and the flow exists, check whether the
resistances of SIG1 and SIG2 are less than 50

Empty pipe error

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

(2) Switch off current output cable, check the value of parameter Anlg

Analog output error mA and test current value between output termunals IC+ and IC- to
see whether they are equal

(3 If the flow is full of range and the current output come up to full scale,
check whether the current output circuit resistance 1s less than 750 Q2

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

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

PLS frequency error

Input '0' in the parameter Read Alm to return to originating conditions
to recover related parameters before leaving the factory

1920 21 error

If errors not excluded after executing above actions, please contact our local sub-division
nearby or directly get in touch with our head office.

technical support number: 86-23-6280?086
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Self-diagnostics alarm information table

Table 5-2
Alarm information Alarm Explanation
Mtsnsr Empty sensor
Hi Flow higher than upper limits of setting
Lo Flow below lower limits of setting
Anlg Analog outputs higher than limits
PLS Pulse output frequency higher than limits of setting
Coil Sensor magnet-driven error
19 Total value error
20 Register error

Parameter configuration error

Check contact of the signal wire

Power cut alarm

Hardware alarm 1

Hardware alarm 2

Hardware alarm 3

Alarm appear in alarm 1

Alarm appear 1n alarm 2

Sensor open circuit

Sensor short circuit

A LINIG F1 PR EA L

Regulating the state

As the FlowMaster transmitter applies surface mount technology (SM), it can't be maintained by the user.
Therefore the user is advised not to open the transmitter. If the FlowMaster doesn't give alarm information
and the user is quite sure of the existence of errors, please check it according to table 5-1 to see whether the

reasons are found before requesting maintenance services from our corporation.

VI. Appendix

® How to use two mixed backfills

When the FlowMaster needs to be used underground, after the connections are completed, please use the
special sealing glues supplied by our corporation to backfill connection terminal of the junction box. For

more details please see instruction of the special glue attached with the FlowMaster.

technical support number: 86-23-6280/7086
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