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How to use these Installation and Operating Instructions

® For easy reference these Instructions are divided into 5
parts.

Only Part A (pages 6-20) is needed for installation and
initial start-up.

All electromagnetic flowmeters are factory-set to your
order specifications. Therefore, no further adjustments are
necessary prior to start-up.

Part A Install flowmeter in the pipeline (Sect. 1),
(pages 6-20) connect up (Sect. 2), power the flowmeter
(Sect. 3), that’s all!

The system is operative.

Part B Operator control and action of the SC 100
(pages 21-38) AS/F signal converter.

Part C Special applications; service, and functional

(pages 39-59) checks.

Part D Technical data, dimensions, block diagram
(pages 60-77) and measuring principle.

Part E
(pages 78-80)

Condensed instructions between pages 42 and 43, pull
out form.

Index

These electromagnetic flowmeters are suitable solely for
measuring the volumetric flowrate of electrically conductive
liquids, slurries and pastes.

For use in hazardous areas, special codes and regulations are
applicable which are specified in the special “Ex installation
and operating instructions” (supplied only with hazardous-
duty equipment).

Responsibility as to suitability and intended use of our instru-
ments rests solely with the operator.

Improper installation and operation of the flowmeters
(systems) may lead to loss of warranty.

In addition, the “General conditions of sale” forming the basis
of the purchase contract are applicable.

If ALTOFLUX flowmeters have to be returned to Krohne, please
note the information given on page 83!

The IFM 2100 F, IFM 4100 F, IFM 5100 F

Example of type designation

and IFM 9100 F electromagnetic flow-
meters are precision instruments desig-
ned for the linear flow measurement of
electrically conductive liquids, pastes
and slurries with 2 minimum conductiv-
ity of > 5 uS/cm (umho/cm) or > 20
uS/cm (umho/cm) for demineralized
cold water:

LAL

The full-scale range is adjustable be-
tween 6 liters per hour and 305 000 m3
per hour, or 0.02to1342 800 US gallons
per minute, dependent on the meter
size DN 2.5 to 3000 or /4" to 120”. This
corresponds to a flow velocity of 0.3 to
12 m/s or 110 40 ft/s.

E
Lﬂ F
100

2000
4000
5000
9000

IFM

IFS
IFC

Separate flowmeter, primary head with terminal box,
SC 100 AS/F signal converter, field housing

Signal converter designation for SC 100 AS

IFS 2000 primary head
IFS 4000 primary head
[FS 5000 primary head
M 900 primary head

Electromagnetic flowmeter (system)
Primary head (sensor)
Signal converter

System Primary head Signal converter Power
Type Liner Meter size driver
Measuring section | DN mm inches
IFM 5100 F IFS 5000 | Fused aluminium oxid 25- 100 1/10- 4 SC 100 AS/F -
IFM 2100 F IFS 2000 |Fused aluminium oxid| 150 - 250 6- 10 SC 100 AS/F -
IFM 4100 F IFS 4000 | PTFE (Teflon) 10 - 20 3/8 - 3/4
PFA 25 - 150 1- 6 SC 100 AS/F -
Varions 200 - 1200 8- 48
Varions 1300 - 3000 52 -120 | SC 100 AS/F NB 900 F
IFM 8100 F M 900 PTFE (Teflon) 10 - 20 3/8 - 3/4
- SC 100 AS/F -
Varions 25 - 300 1- 12

il




@ Separate-system fiowmeter as ordered ® |nstallation and operating instructions with pu-out

- SC 100 AS/F signal converter, field housing condensed instructions for operation of the SC 100 AS/F
- primary head with installation material according to the signal converter
following table/list . v @ Certificate of system calibration data
- signal cable (field current cable not supplied, to be
provided by customer) @ Report on factory setting of the signal converter
IFS 2000 and IFS 5000 Primary head ]
Primary head Supplied... X=Standard . O=0Option Size of gaskets
Type Meter size Max. operating L with .with ...with grounding rings E 1. /o grounding rings
fo... pressure 1) § centering siud boits and gaskets but with gaskets D3~ §: D1, D2 + D3 in mm (inches) 3)
bar | psig material Dt DI+D2 and cable V da | a [ s
IFS 5000 - _
DN 25;4,6,10 40 580 [ 2xrings 4xM12 X D1 are special O-rings 2)
DN 15 40 580 2xrings 4xM12 X D1 are speciaf O-rings 2)
DN 25° 40 580 2xrings 4xM12 0 X 46 (1.81) | . 26(1.02) | 1.6 (0.06)
DN 40 40 580 4xsleeves | 4xM16 0 X - 62(244) | 39(1.54) | 16(0.06)
DN 50 40 580 4xsleeves | 4xM16 0 X 74291).| 51(2.01) | 16(0.06)
DN 80 40 580 Bxsleeves | 8xM16 0 X 106 (4.17) | 80(3.15) | 1.6 (0.06)
DN 100 16 230 Bxsleeves | 8xM16 0 X 133 (5.24) | 101(3.98) | 1.6 (0.06)
25 360 Bxsleeves | 8xM20 0 X 133(5.24) | 101 (3.98) | 1.6 (0.06)
IFS 2000 DN 150 16 230 B X D1 are special O-rings 2)
DN:200 10 145 X D1 are special O-rings 2)
DN 250 10 145 X Dt are special O-rings 2)
IFS5000 [ v ' '
1110,1/8,1/4, 3/8,1/2" <20 <290 2xrings 4x1/2" X D1 are special O-rings 2)
<40 <580 2xrings 4ax1/2" X D1 are special O-rings 2)
1" <20 <290 4xsleeves | 4x1/2" o] X 46 (1.81) | 26(1.02) | 1.6(0.06)
<40 <580 2xrings 4x5/8" 0 X 46(1.81) | 26(1.02) | 16(0.06)
11/2" <20 <290 4xsleeves | 4x1/2” 0 X 62(244) | 39(1.54) | 16(0.06)
<40 <580 4xslegves | 4x3/4” 0 X 62(2.44) | 39 (1.54).] 1.6 (0.06)
i <20 <290 dxslegves | 4x5/8" ¢] X 74(291) | 51201) | 1.6(0.06)
<40 <580 Bxsleeves | 8x5/8" 0 X 74(291) | 51({201) | 16(0.06)
3" <20 <290 4xsleeves | 4x5/8" 0 X 106 (4.17) { 80(3.15) | 15(0.06)
<40 <580 Bxsleeves | 8x3/4" 0 X 106 (4.17) | 80(3.15) | 1.6 (0.06)
4 <20 <290 6xsleeves | 8x5/8” 0 X 133 (5.24) |. 101 (3.98) | 1.6 (0.06)
<25 <360 Bxsleeves | 8x3/4” 0 X 133 (5.24) | 101 (3.98) | 16 (0.06)
IFS 2000 6" <20 <290 X ' D1 are speciat O-rings 2)
8" <20 <290 X D1 are special O-rings 2)
10" <20 <290 X D1 are special O-rings 2)
1) With ANSI pipe flanges, the max. admissible operating pressure is 3) da = outside diameter
dependent on the product temperature di = inside diameter °
’ s = thickness of supplied gaskets

2) Gaskets D2 not supplied with flowmeter, to be provided by customer!
For arrangements of gaskets D1, D2 and D3 see “grounding diagrams” in Sect. 1.2.3!

| IFS 4000 and M 900 Primary heads \ ]

- Interconnecting cables V, see grounding diagrams in Sect. 1.3.11
- Grounding rings E (option), if ordered.
Supplied without installation material (stud bolts, gaskets), fo be customer supplied!
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Part A

System installation and start-up

[1.1.1 Selecting the installation location

1.

Location and position as required, but electrode axis
must be approximately horizontal.

Electrode axis

Measuring tube must be completely filled at all
times.

Flow direction +/-, arrows on primary heads can
normally be ignored. For exceptions, refer to Sect. 5.19

“factory setting”.

Bolts and nuts: fo install, make sure there is sufficient
room next to the pipe flanges.

Vibration: support the pipeline on both sides of the
flowmeter.

Heavily contaminated fluids: install flowmeter in
bypass.

1 Flowmeter
2 Draining and cleaning without interrupting
system operation

7.

10.

.

12.

13.

Large meter sizes, DN > 200 (8"): use adapter pipes
to permit axial shifting of counterflanges to facilitate instal-
lation.

Straighi inlet run minimum of 5 x DN and outlet run
minimum of 2 x DN (DN = meter size), measured from
the electrode axis.

Vortex or corkscrew flow: increase inlet and outlet
sections or install flow straighteners.

Strong electromagnetic fields and large “iron masses™:
avoid in vicinity of flowmeter.

Zero setting is automatic in flowmeters with pulsed DC
field. Elecirode contamination does not thereforé cause
any zero drift.

In water and waste water applications, it is frequently not
practical to shutthe flow off to check zero after major repatr,
recalibration or inadvertent and improper adjustment of
the converter. In this case the primary head zero can be
checked under flowing conditions as outlined in section
7.2.

For most applications it is convenient-and customary o
check the zero by shutting off the flow. Shutoff valves
should therefore be provided upsiream and/or down-
stream of the primary head unless the pipe configuration
already rules out the possibility of the primary head being
drained of fluid. For zero check see section 7.2.

Mixing different fluid products. Install flowmeter
upstream of mixing point or at an adequate distance
downstream, minimum 30 x DN (DN = meter size), other-
wise outpul/display may be unsteady.

Ambient temperature < 606°C / < 140°F

Refer to Sect. 10.5 for process temperature, pressure and
vacuum limits due to material used for measuring section/
liner. :



r1.1.2 Suggestions for installation

To avoid measuring errors due to air inclusion and vacuums-
induced damage to PTFE and rubber liners, please observe
the following:

Highest point of

pipe run

(Air bubbles collect in measuring
tube - faulty measurements)

Preferred | | K
locations @ ‘

_’L——}-:ht—UDownpipe

“Zero” flow
velocity.
Line drained. ™
Faulty
measurements!

(o]

i

-

Horizontal pipe run
Install in slightly ascending pipe section. If not possible, assure
adequate velocity to prevent air, gas or vapor from collecting

in upper part of flow tube.
——{ : &ﬁ

Open feed or discharge
Install meter in low section of pipe.

*%r:[}u:fﬂi

Downpipe over S5m (16 ft) length
Install air valve ® downstream of flowmeter (vacuum).

]

> 16 ft

> 5m

Long pipeline
Always install control and shutoff valves downstream of flow-
meter (vacuuml).

<=~
—=Op_fipe—

/Pumps

Never install flowmeter on pump suction side (vacuum).

——{:CB:I@F—@:—%

Sluice underpass for sewage concrete pipe with built-in
flowmeter . )

1 Intake 6 Removable section
2 Overflow 7 Wall seal

3 Intake sill 8 Outlet

4 Cleaning hole 9 Drain valve

5 Flowmeter



(1 2.1 Installation réquirements 7 )

Mounting material
see Page 3 “ltems included with supply”

Pipe flanges and operating pressure
see Table “torques” in Sect. 1.2.2.

Pipe flanged spacing

® For arrangement of grounding rings aris gaskets refer to
Sect. 1.2.3 “Grounding”.

@® For size of gaskets D1, D2 and D3 refer to pape 3 “ltems
included with supply”.

1.2.2 Torques, pipe flanges and max. allowable
operating pressure

IFS 5000
Stud bolts

and nuts

tighten down: uniformly at diametrically opposed points.

IFS 2000

Tighten down in the sequence shown in the drawing below.

Primary head Fitting dimensions “a” in mm (inch)
Type Meter size with without
DN mm inch grounding rings| grounding rings
IFS 5000 25-15 110 -1/2 65 (2.56) 1) |- 3)
25 1 68 (2.68) 2) 58 (2.28) 3)
40 1172 93 (366) 2). | 83(327) 3)
50 2 113 (4.45) 2) | 103 (4.06) 3)
80 3 163 (6.42) 2) | 153 (6.02) 3)
100 4 213 (8.39) 2) | 203 (7.99 3)
IFS 2000 150 6 265(1043)1) |- -
200 8 315(1240) 1) | -
250 10 365(14.37) 1) |-

Max. torques

1) plus 2 x thickness of gasket D2 between grounding rings and pipe flanges, gasket D2 not
included with supply, customer supplied.

2) ‘incl. gasket D2 between grounding rings and pipe flanges.

3) incl..gasket D3 between measuring tube and pipe flanges.

High-temperature pipelines

Where process temperatures exceed 100°C (212°F), provide
for facilities to compensate for longitudinal expansion on heat-
up of the pipeline:

@ For short pipelines use resilient gaskets.

@® Forlong pipelines install flexible pipe elements (e.g. elbows).

Position of flanges

@ Install flowmeter in line with the pipe axis.

@ Pipe flange faces must be parallel to each other, max: per-
missible deviation: Linax = Lmin < 0.5 mm (0.027).

L max
] B
b L min

Arrangement of centering sleeves for IFS 5000
For number of supplied centering sleeves see page 3 “ltems
included with-supply”.

with four centering_sleeves with six centering sleeves

1 Stud bolts
2 . Hex. nuts
3 Sleeves 3 l

1st sequence: approx. 50% of max.
2nd sequence: approx. 80% torque,
3rd sequence: approx. 100% see Table
Type | Meter size | Pipe Max. 1) | Max, torques with gaskets made of 3
of flanges Operating Gylon |... Chemo- [ ... built-up
measuring | (for IFS 2000 pressure therm matertal
tube also
f0... connecting
flanges) bar 1 psig | Nm ’ﬂ Ibf | Nm ’ﬂlhf Nm ‘ﬂ Ibf
... DIN 2501 (= BS 4504)
g]sw 2'4821(?4 DN 10,15 [ PN 40 | < 40{ < 580 2 23
DN 15 DN 15 PN 40 |< 40| < 580 32 23
DN 25 DN 25 PN 40 |< 40{<580[22 |16 2|28
DN 40 DN 40 PN-40 |< 40| <580{47 |34 66 | 48
DN 50 DN 50 PN 40 < 40| < 580|588 |42 82 | 58
DN 80 DN 80 PN 40 |<40f<580[{48 |35 68 | 50
DN 100 DN100 |PN16 [<16[<230|75 (54 |106 | 77
DN 100 [PN-25 [<25/<360{94 |58 |133 | 96
iFS | DN 150 DN150 © | PN 16 |< 16| < 230 148 | 107
2000 DN 200 DN 200. [PN 10 |< 10} < 145 183 | 132
DN 250 DN 250 |PN 10 |< 10| < 145 158 | 114
... ANSI B 16.5
IFS | 1/10,1/8, |12 150 Ibs | < 20| < 290 35 25
5000 14, 3/8" |12 300 Ibs | < 40| < 580 35 25
172" 12" 150 fos | < 20 < 580 35 25
2’ 300 Ibs { < 40| < 580 35 25
1" s 150 Ibs | < 20| < 580{ 24 |17 3| 24
1 300 ibs | < 40| < 580{30 |22 2] 30
1172 172" 150 Ibs | < 20| < 580(38 |28 54 | 39
11/2” 300 Ibs | < 40) < 580 57 | 41 81 [ 59
2" 2 150 bs {< 20| < 580/58 |42 | 83 | 60
2" 300 lbs | < 40| < 58030 |22 2 130
3" 3 150 Ibs [ < 20/ < 580(98 |71 |138 |100
3" 300 Ibs | < 40| < 580{59 |43 8 | 61
4 4 150 s |< 20/ < 290|785 |54 78 1108
4" 300 Ibs§< 25/ < 360|892 |67 (131 | 95
IF§ |6” 6" 150 Ibs | < 20| < 290 148 | 107
2000 8 8" 150 s | < 20} < 290 183 1132
10" 107 150 Ibs { < 20} < 290 158. | 114

1) For ANSI pipe flanges, the maximum allowable operating
pressure is dependent on the process temperature!

2) Maximum torque is dependent on gaskets material. D2
gasket not supplied with flowmeter, must be provided by
customer. )

3) 10 Nm =~ 1.0 kpm = 7.23 ft Ibf



1.2.3 Grounding IFS 2000 and IFS 5000

® All flowmeters (primary heads) must be properly grounded.

@® The ground conductor must not transmit any interference
voltages. Therefore, do not connect any other electrical
devices to this conductor.

® In hazardous areas, the groundihg system of the primary
head is also used for equipotential bonding, refer to Sect.
6.1 and special “Ex” installation instructions.

Metal pipeline, not internally coated

Grounding without grounding rings

Metal pipeline with or without internal

coating, and plastic pipeline
Grounding with grounding rings

IFS 5000
DN 25-100 / 1" -4"

-

pipeline

pipeline

RF

pipeling

pipeline

RF

IFS 5000
DN 25-15 /110" -1/2"

pipeline

pipeling

RF RF

D2 D1

FE

o
‘l
o ©
o — —
N
n pipeli ipeli
E OI ipeline pipeline
©
=z
RF E RF
0 D2 DI
* V1 and V2 not required for plastic pipelines
D1,D3 Gaskets, bonded to measuring tube F Flanges of IFS 2000 primary heéd
D2 Gaskets FE Functional ground, wire = 4 mm?2 (10 AWG) Cu,
IFS 5000, DN 25-100 and 1"-4™: connected to U-clamp terminal on “neck” of prim-
Bonded to grounding rings (option). ary head. Wire not included with supply, to be pro-
IFS 2000 and |IFS 5000, DN 2.5-15 and 1/10”-1/2": vided by customer. ’
Not included with flowmeter, provided by customer. ;
Refer to page 3 “ltems included with supptly” for RE Pipe flanges
dimensions. V1, V2 Connecting wires, boited to the “neck” of the
‘Grounding rings primary head. Threaded holes for M6 bolts to be

IFS 5000, DN 25-100 and 1*-4™:

Grounding rings (option) with bonded gasket D2
are supplied loose and must be bolted to the
housing, mounting material supplied.

IFS 2000 and IFS 5000, DN 2.5-15 and 140"-1/2”:

Grounding rings bolted to housing.

provided for flange-side (RF) connection.



} 134 n'eoprene and hard-rubber liners |

HJ with heating jacket |

—L

3.5 i 800

Note temperature limits

@® Storage: —-2010 + 60 °C (- 4 to + 140 °F),
keep immobile

@ Transport: - 510+ 50°C (+ 23 to + 122 °F)

@ Process:
Hard rubber - 20 to + 90 °C (- 4 to + 194 °F)
[Temperatures below ~ 5 °C (+ 23 °F) are only permiss-
ible if the pipe run is supported on both sides of the flow-
meter, and providing there is only slight vibration.and no
water hammer in the pipe.]

Gaskets are necessary for hard-rubber liners; e.g. Neoprene

or soft-rubber gaskets.

Max. torques: see Sect. 1.3.10, Column B

1.3.2 PTFE liner ]

Install to avoid an excessive vacuum condition at the meter.

The PTFE liner is formed around the ends of the flanges,
do not remove or damage.

The flanges are factory-fitted with special protection covers.
Do not remove these until just before installation. Replace by
pieces of smooth sheet metal [0.3 1o 0.6 mm (0.012" t0 0.024")
thick] when fitting the flowmeter between the pipe flanges (to
be removed after installation).

Attached protective rings can optionally be supplied, in
which case the above-mentioned sheet metal pieces are not
required. These protective rings can simultaneously be used
as grounding rings, see Sect: 1.3.7.

Max. torques: see Sect. 1.3.10, Column A.

1.3.3 Irethane liner

Important for IFS 4000 primary head with irethane liner,
>12 mm /> 047" thick:

The flange connections are larger than the diameter of the
measuring tube! Use pipe flanges according to the following
tables.

Meter size DN in mm Meter size in inches

Measuring Flanges Measuring Flanges
tube tube

DN 350 DN 400 14~ ) 16"

DN 400, 450 DN 500 167, 18" 20"

DN 500, 550 DN 600 207, 22" 24"

DN 600, 650 DN 700 24", 26" 28"

DN 700, 750 DN 800 28", 30" 32"

DN 800, 850 DN 800 327, 34" 36"

DN 900, 950 DN 1000 36", 38” 40"

DN 1000 DN 1200 40” 48"

Max. torques (according to size of flanges!):
see Sect. 1.3.10, Column B

1.3.4 M 900 with sanitary connections

Versions
® Sanitary pipe union to DIN 11851, DN 10 to 125
® Clamp connection, measuring tube 1” o 4”

Dimensions
Refer to Section 10.6.3

Cleaning the measuring tube
by CIP (cleaning in place) using various chemicals, acids,
-alkalis, steam or water up to 140°C (284°F).

Instaliation

To.prevent damage o the PTFE liner, the factory-supplied
rubber gaskets must be fitted without fail.

Grounding, refer to Section 1.3.11.

10

Neoprene — 20 to + 60 °C (- 4 to -+ 140 °F)

@ M 900 HJ primary heads with heating jacket are availab'le
for DN 10 to 100 or 3/s"” to 4" meter sizes (for dimensions
see Sect. 10.6.3).

@ The two connecting flanges for the heating jacket are
designed to DIN 2501, DN 15, PN 40 or to ANSI, 1/2”,
150 Ibs.

® Max operating pressure of heating medium:
10 bar/150 psig.

@ The maximum permissible temperature of the heating
medium, in liquid or.vapor state, is governed by the insula-
tion class of the field coils (E upto 120°C/ 248°F, H up to
180°C /356 °F) and the liner used for the measuring tube.
Refer to Sect. 10.5 for max. permissible operating data.

/

I 1.3.6 Pipelines with cathodic protection —I

For installation and grounding, refer o Sect. 6.5.

1.3.7 Grounding rings / Protective rings |

—

Required in conjunction with plastic or internally coated
pipes.

Grounding rings form a conductive connection with the
fluid.

Material CrNi steel 1.4571 or SS 316 Ti-AlS|, others on
request.

For grounding and connection of the grounding rings,
refer to Sect. 1.3.11.

-t

Grounding ring No. 1,
3 mm /012" thick.

PTFE liner, fitted to the
flanges, 3 mm/0.12" thick.

"
ESSY

2 #___  Grounding/protective
ring No. 2
I for primary heads with

3 Grounding/protective
. ring No. 3

with cylindrical neck,

to protect

the liner of the flowmeter

particularly at the

inlet edge in conjunction

with abrasive fluids.

- Length 30 mm for
DN 10 to 300 or
3/8" 10 12"

- Length 100 mm for
> DN 350 or > 14",



1.3.8 Standard electrodes |

| 1.3.9 Field replaceable electrodes WE |

IFS 4000: DN 25 - 150 and 1" - 6"

Primary heads with PFA liner are fitted with electrodes that are
inserted from the outside such that the electrode head is flush
with the inner surface of the liner. The electrodes are sealed by
a specially shaped collar on the electrode shaft. Cup springs
ensure constant pressure between these collars and a sealing
surface moulded to the liner.

M 900: DN 10 - 300 and 3/g” - 12"
IFS4000: DN 10- 20and 3/g” - /4"
DN 200 - 600 and 8" - 24"

The electrode head, which is in contact with the process, has
an elliptical shape, while the conical neck forms the sealing
surface with the liner. Cup springs ensure constant pressure
between this neck and the liner:

M 900: DN 50-300and 2"-12"
IFS 4000: DN 350 - 600 and 14" - 24"

This design enables the elecirodes to be removed under
operating conditions and efficiently cleaned.

To remove, undo the holding screws on the protective caps.
Unscrew the electrodes and pull them out until the ring mark is
visible on the electrode shaft. Close valve and withdraw elec-
frode completely.

After cleaning,
install in the reverse order.

1.3.10 Torques

Bolts: tighten uniformly in diagonally opposite sequence, see Table for number and type -

Column A for PTFE and PFA liners

Column B for Neoprene, Irethane, hard and soft rubber liners .
IFS 4000 with Irethane liner, >12 mm / > 0.50": maximum torques refer to nominal diameter of connecting flange and not to
nominal diameter of measuring tube, see Sect. 1.3.3!

10 Nm ~ 1.0 kpm =~ 7.23 ft Ibf.

Max. torque

Meter Presure | Bolts Max. torque Meter | Body Bolts
size rating Nm {ft 1bf) size pressure | for ANSI Nm (it Ibf)
DN rating class 150
mm PN A inches | psig flanges A
10 40 4xM12 78 (55 46 (3.3) S/g 580 4 x1/" 35 (25 3.6 (2.6)
15 40 4xM 12 93 (6.7 57 4.1) /2 580 4 x1/" 35 (25 36 (2.6)
20 40 4xM12 16 (11.6) 9.6 (6.9) 3/4 580 4 x1/5" 48 (35 48 (3.5)
25 40 4xM12 22 (159 | 11 (8.0 1 580 4 x1/" 6.7 (4.8 44 8.2
32 40 4xM 16 37 (268)| 19 (13.0) 11/4 580 4 x1/" 10 (7.2) 8 (5.8)
40 40 4xM 186 43 (311)| 25 (18.1) 11/2 580 4 x 17" 13 Q4] 12 8.7)
50 40 4xM16 55 (39.8)| 3t (22.4) 2 580 4 x5/ 24 (174 | 23 (16.6)
65 16 4xM 16 51 (369)| 42 (30.4) 21/2 580 4 x8/g" 27 (195)| 24 (17.4)
65 40 8xM 16 38 (275 | 21 (15.2) 3 - 360 4 x5/g" 43 (31.1)| 39 (28.2)
80 25 8xM 16 47 (34.0)| 25 (18.1) 4 230 8 x 5/g" 34 (246)| 31 (22.4)
100 16 8xM 16 39 (282 30 (21.7) 5 230 8 x3/4" 53 (383)| 47 (34.0)
125 16 8xM 16 53 (383)| 40 (28.9) 6 230 8 x3/," 61  (44.1)| 5t (36.9)
150 16 8xM 20 68 (492)| 47 (34.0) 8 145 8 x3/4" 86 (622)| 69 . (499
200 10 8 xM 20 84 (60.7)| 68 (452) 10 145 12 x7/g" 97  (702)| 79 (67.1)
200 16 12xM20 | 68 (492)| 45 (32.5) 12 145 12x7/" | 119 (86.1) | 104 (75.2)
250 10 12xM 20 78 (564) | 65 (47.0) 14 145 12 x1” 133  (962)| 93 (76.2)
250 16 12xM24 | 116 (839)| 78 (56.4) 16 145 16 x1” 130  (94.0)| 91 (65.8)
.300 10 12 xM 20 88 (637)| 76 (54.9) 18 145 16 x 11" | 199 (143.9) | 143 (103.4)
300 16 12xM 24 | 144 (104.2) | 105 (75.9) 20 145 20x1/s" | 182 (1316) | 127 (91.8)
350 10 16 xM 20 97 (701)| 75 (54.2) 24 145 20x11/4" | 265 (191.6) | 180 (130.1)
400 10 16xM24 {139 (1005) | 104 (75.2) 28 145 28 x 114" | 242 (175.0) | 161 (116.4)
450 10 20xM24 (127 (918)| 93 67.2) 32° 145 28x 112" | 380 (274.7) | 259 (187.3)
500 10 20xM24 [149 (107.7) | 107 (77.4) 36 145 32 x 11" | - 269 (194.5)
600 10 20xM 27 | 205 (1482)| 138 (99.8) 40 145 36 x 115" | - 269 (194.5)
700 10 24 xM27 | 238 (172.1) | 163 (117.8)
- 800 10 24xM30 | 328 (237.1)|219 (158:3)
1388 18 g: i m 22 , : ggf g gz'g Note: Process pressure must not excesd ANSI flange rating.
: Refer to ANSI Standard B 16.5.



1.3.11 Grounding IFS 4000 and M 900

® Al flowmeters (primary heads) must be properly
grounded.

@ The ground conductor must not transmit any interference
voltages. Therefore, do not connect any other electrical
devices to this conductor.

@ |n hazardous areas, the grounding system of the primary

head is also used for equipotential bonding, refer to Sect.
6.1 and special “EX” installation instructions.

Metal pipeline, not internally coated Plastic pipeline and
internally coated metal pipeline
Grounding without grounding rings Grounding with grounding rings (option)
vi — V2

o ] IR
(=]
o
< pipeline pipsline pipeling pipeline
(7]
L

RF RF RF F RF

u
R
V2

- o - SRR
o
(=] pipeline pipefine pipefine pipeling
=

RF RF RF F RF

: D1 D2
- E
FE
[
) ﬂ
4
o
>
z
_‘-é pipeling pipeling
=
3 X
S
& Refer to Section 6.5 for
= - grounding of pipelines
FE with cathodic protection.
D1, D2, D3 Gaskets, not included with  supply, to be pro- RF Pipe flanges
vided by customer. V1, V2 Connecting wires, bolted to the “neck” of the

E Grounding rings, option, see Sect. 1.3.7.

F Flowmeter flanges

FE Functional ground, wire = 4 mm?2 (10 AWG)
Cu, not included- with supply, to be provided by
customer.

|[FS_4000: connected to U-clamp terminal on
“neck” of primary head.

M-900: connected to flowmeter flange F, but for
sanitary version connected to “neck” of the M
900. Fit cable lug to FE for M6 bolt (or M8 if meter
size = DN 40 /.= 1/2"), not included with supply,

1 to be provided by customer.

IFS 4000 or to flange F of the M 900.
Threaded holes to be provided for M6 bolts (M8
for M 900 = DN 40 / > 11/,") for flange-side (RH)
connection.
Use factory-supplied mounting material’ for
connection of grounding rings E.

Sanitary screw connections
to DIN 11851 or clamp connections.




Electrical connection in conformity with VDE 0100

“Regulations governing heavy-current installations with rated voltages up to
1000 V” or equivalent national standard. Refer to connection diagrams,
Sect. 2.5, for power connection to signal converter (and power driver, if pro-
vided).

Do not cross or loop the cables in the terminal boxes of the primary head,
signal converter and power driver; if supplied. Use separate PG or NPT
screwed conduit entries for each cable.

Special regulations apply to installation in hazardous areas. Refer fo Sect. 6.1
and special “Ex” installation instructions.

On normal customer orders, the GK (primary constant) of the signal converter
is factory-set to mafch that of the primary head with which itis ordered. The GK
is engraved on the primary head nameplate and also shown on the converter
nameplate. These instruments should be installed together, otherwise
the converter will need fo be reset (see Sect. 4.6 and 8.2, Fct. 1.04, 1.05 and
4.07).

®0 o [

Do not expose signal converter (or power driver) and switch gear cubicle(s)
with. installed units to direct sunlight. Install a sunshade, if necessary.

Do not expose to intense vibration.

Ensure adequate cooling of SC 100 AS/F unit(s) when installed in switchgear
cubicle(s), e.g. use heat exchangers.

Install signal converter as close as possible to the primary head.

Use factory-supplied standard signal cable A (type DS), standard length 10 m
(30 ft). For longer lengths and bootstrap signal cable B (type BTS), refer to
Sect. 25.2 and 25.3. : '

Always use the bootstrap signal cable B (iype BTS) for IFS 5000 primary
heads, DN 2.5 - 15 ('/10” - /2"), and in conjunction with contaminated fluids
having a tendency to form electrically insulating deposits.

@ Note information given in Sect. 2.1t

@® Note the information given on the instrument
nameplates on the primary head, signal converter
(voltage, frequency)!

@ Power supply 24/42 Volt AC and 24 Volt DC,
functional extra-low voltage with proteciive separa-
tion (PELV) to VDE 0100, Part 410, or equivalent
national standards.

® Power supply for the primary head via the signal con-
verter (or power driver, if applicable).

® Connection diagrams refer to Section 2.6.

® Line resistance for 24 V DC and 24/42 V AC
max. internal resistance Rmax of voltage supply
{transformer or DC voltage source and cable)
24 Volt DC / 24 Volt AC: Rpax o4 < 1 ohm
42 Volt AC: Rmax 42 < 2 ohms

max. length Lmax of power cable

Lmax =28 XA Rmax-R)

A Cross-section of power cable in mm?
copper wire.

Rmax Internal resistance of voltage supply

R

Rmax 24 OF Rmax 42, S€€ above
i Internal resistance of transformer or
DC voltage source »

Example:

42VAC/A=15mm?/ R =02 ohm /
Rmax 42 = 2 ohms

Linax = [28 X 1.5 (2-02)] = 756 m

756 mx33 1 ~ 250
m

Connection of several signal converters io 1 fransformer
(n = number of converters)

Separate power cable: R; increases by factor “n™ (R; x n)
Common power cable: L., decreases by factor “n”
{Linax/n)

2.4.1 Abbreviations used and important information to Sect. 2.4

mmoUoOo >

D

Signal cable A (type DS) with double shielding; for max. length (Lmay) See Diagram: curves Al and A2
Signal cable B (type BTS) with friple shielding; for max. length (Lmax) See Diagram: curves B1, B2, B3 and B4

Field power supply cable; for minimum cross-section (Ag) and length see Table

High-temperature silicone cable, 3 x 1.5 mm? Cu / 3 x AWG 14, with single shielding, max. 5 m / 16 ft length
High-temperature silicone cable, 2 x 1.5 mm? Cu / 2 x AWG 14, max. 5 m / 16 ft length
Field power supply cable, connection between IFS 4000 primary head (DN = 1300 / = 52") and power driver;

see Table for minimum cross-section (Ag) and max. length

Cable connecting power driver and signal converter, min. cross-section 2 x 0.5 mm?2 Cu / 2 x 20 AWG,

max. length 300 m (1000 i)

Cross-section of field power supply cables C and F in mm? (AWG) Cu, see Tables

Length of cable
Electric conductivity

Intermediate connection box, required in conjunction with cables D and E for IFS 5000 and IFS 4000 primary heads where process tempera-

tures exceed 150°C (302°F)

® Determining the maximum permissibie distance between primary head and signal converter
1. Thelength of signal cable A or B is dependent on the electric conductivity  of the liquid product; and also on the type and meter size

of the primary head; see Table and Diagram “length of signal cable”.

2. The length of field power supply cables C and Fis determined by the cable cross-section Ag; see Tables “field power supply cable C

and P,

3. The shortest cable length obtained either according to Point 1 or Point 2, is the maximum permissible distance between primary

head and signal converter!

® Special regulations apply to hazardous-area cperation; refer o Sect. 6.1 and special “Ex” installation-instructions.
® Always use the bootstrap signal cable B (type BTS) for IFS 5000 primary heads, DN 2.5 to 15 (/44" t0 1/5") and in conjunction with contami-

nated fluids having a tendency to form electrically insulating deposits.
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2.4.2 General information to signal cables A (Type DS) and B (Type BTS)

General » _ S
Krohne signai cabies A+B with foil and magnetic shields will
ensure faultless system operation.

The signal cable must be a rigid installation. Cables must
be secured so they do not move, or must be run in conduit.

No separate installation of signal and field power supply
cables required — can be run in same conduit along with
other signal and field power cables. Do not run in same
conduit with power cables for other devices.

Shields are connected via stranded drain wires.
Suitable for underwater and underground installations.
Insulating material flame-retardant to IEC 332.1/VDE 0472
Low in halogen and unplasticized.

Flexible at low temperatures.

Signal cabie A (Type DS)
with double shielding

Bootstrap signal cable B (Type BTS)

The signal converter automatically controls the individual v
shields (3) to exactly the same voltage as that applied to
signal wires (5). Since the voltage difference between sig
wires (5) and individual shields (3) is virtually zero, there is
flow of current via the line capacitances 3+5; thus, line cap:
tance is apparently zero. Much longer cable lengths are tt
permitted for fluids with low electrical conductivity levels.

Dummy- glider wire

Insulation

Special foil, 1st shield

Insulation

Stranded wire 0.5 mm? (20 AWG)

Stranded drain wire, 1st shield, 0.5 mm? (20 AWG)
Special foil, 2nd shield

Stranded drain wire, 2nd shield, 1.5 mm? (14 AWG)
Insulation

10 Mu-metal foil, 3rd shield

11 Stranded drain wire, 3rd shield, 0.5 mm? (20 AWG)

QNI WN —

1 Stranded drain wire, 1st shield, 1.5 mm?-(14 AWG)
2 Insulation 12 Outer sheath
3 Stranded wire 0.5 mm? (20 AWG)
4 Special foil, 1st shield 1
5 Insulation 2
6 Mu-metal foil, 2nd shield 3
7 Stranded drain wire, 2nd shield, 0.5 mm? (20 AWG) 4
8 Outer sheath
1 8
6
2 g |
3
4 9
5 10
6 11
7 12
8
2.4.3 Cable lengths: max. permissible distance between primary head and signal converter
B Length of signal cable
Primary Meter size Signal (:;'ax P
head DN mm inches cable 2500|300 B2-
IFS 5000 25 Vio BT . ydlp s Al-
4 to 15 %o 1 |B2 00900 T V7T T T
25 to 100 1 _to 4 | ATorB3 00 s00 / A 1~
IFS 4000 10 to 150 %to° 6 | AlorB3 Bal/Bsl N | L7 |7
200 to 3000 8 to120 A2 or B4 ::g f:: ) ANE
IFS 2000 150 to_250 6 to 10 | A2orB4 PAVZ NG B1
M 900 10 _to 300 % to 12 | A2orB4 350 100 BT T b
230 70 A ,’ #
165 50 / ol
130 40
B Field power supply cable C 100 30 A v
Length L Cross section Ar (Cu), minimum ~ es 20 ¥ A202 Al
Oto150m/ 5to 5001t 2x0.75mm2Cu/2x18AWG 50 15 /' ,/
15010300 m /. 500 to 1000 ft 2x1.50mm2Cu/2x14 AWG 35 10 /
300 to 500 m / 1000 to 1600 ft 2x250mm2Cu/2x12 AWG. 23 7 ,’
500 to 800 m / 1600 to 2600 it 2x4 mm2Cu/2x10AWG 16 s
5 10 20 3040 5080100 200 400 8001000 2000 5000

H Field power supply cable F (with power driver NB 900 F)

Length L Cross section Ae (Cu), minimum
Oto - 85m/ 0to2501 2x1.5mm?/2x 14 AWG
8510140 m /25010 500 # 2x25mm? /2x12 AWG

14010230 m /500 to 750 ft 2x4 mm2/2x 10 AWG

14
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@ Selection table for connection diagrams on pages 15 and 16.
® Connect hazardous-duty systems according to the diagrams given in the special “Ex” installation instructions.

Priniary head Process temperature Signal converter Diagram No.

Type Meter size note limits specified SC 100 AS | Necessary options with signal cable
DN mm inches in Sect. 10.5 ' A B

IFS 5000 25- 15 [V10- /2 |below 150°C / 302°F X I
IFS 6000 above 150°C / 302°F X ZD intermediale connection box Iv
25 - 100 | 1 = 4 |below 150°C / 302°F X 1 11

above 150°C / 302°F X ZD intermediale connection box 111 v

IFS 4000 10 -1200 |%g - 48 |below 150°C / 302°F X I 11
above 150°C / 302°F X ZD intermediale connection box 151 v
1300 -3000 |52 -120 X NB 900 F power driver Vil VI

IF8 2000 | 150 - 250 | 8 - 10" {max.120°C X Vv VI
M 900 10 - 300 |8/ - 12 X v VI

@ Cohnection diagrams

The figures in brackets refer to the stranded drain wires for the shields, see sectional drawings of signal cables A and B in

Sect. 2.4.2. Refer to Sect. 2.4.3 for cable types C,Dand E.

Electrical connection in conformity with VDE 0100 “Regulations governing the installation of heavy-current systems with maing
voltages up to 1000 V” or equivalent national standard.

Supply power 24 (21, 42, 48) V AC and 24 V DC:

functional extra-low voltage with protective separaﬁon (PELV) to VDE 0100, Part

/ 10 or equivalent national standard.

I‘I 20‘2'3]30'

SC 100 AS

(1)|~'"

@

EH-
“1.
IFS 4000 (<. 3

DN 1200/ < 48"

IFS 5000 IFS 6000

L NPE AC
DC, 24 Volt
AC, 24 /42 Volt

SC 100 AS

12111110

(1)

Raflas

7]
L FE

IFS 4000 (< DN1200/< 48"
IFS 5000 IFS 6000

ar’

L N PE AC
DC, 24 Volt
AC, 24 /42 Volt

+ - FE
L N°FE
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SC 100 AS

Dleofafafe] 7[8]  hefit]]
o

.|}—

1y
i -

@

L&

L N PE
+ - FE
c L NFE

AC
DC, 24 Volt
AC, 24 /42 Volt

v

SC 100 AS

L NPE AC
+ - FE  DC,24Volt
c L NFE AC,24 /42 Vol

g ZD)
|><]7 8
D E D E
B &
EH-
@1 FE : @—1 FE
IFS 4000 (< DN1200/< 48" IFS 4000 (< DN 1200/ S—48”)
IFS 5000 IFS 6000 IFS 5000 ~[FS 6000
\'/ SC 100 AS Vi 'SC 100 AS
[ 1]eo] 23 o |12|11I1o | 1]20[2[3]s0 ]12!11 10{ »
mL' < (8)L- s
o« (1) ¢ F@
! |
L NPE AC L NPE  AC
+ - FE DG, 24 Volt + ~ FE - DG, 24 Voit
A c L N FE . AC,24 /42Voit B C L NFE AGC,24 /42 Volt
"~ - AT
l &) .
NAE l?[al Zl—l FIRE l7lsl @1
1 FE L FE
M 900 IFS 2000 M 900 IFC 2000
Vil SC 100 AS Vi SC 100AS
Hzo[z 330 |12 11[10 |1|20|2|3{30[ |7[8] |12|11|1o|
(1)L—" + ® 3 ] +
7. o an o
[ I
L NPE AC L NPE AC
+ - FE  DC, 24 Volt + - FE  DG,24 Volt
L N FE  AC,24 /42 Volt L NFE  AC,24 /42 Volt
G—— [NBS00F G- [NB 900 F
[71] [71]
81 EXl
AT <] Rat =<
72 72
53] AC 5 2] AC
: — PE : [St— e
10 10
[11] N (7] N
: 2 - . 2 A

il
FE

-

IF8 4000 (= DN1300/> 52"

il
FE

- IFS 4000 (= DN 1300/= 527
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2.6.1 Abbreviations used for outputs

Abbreviation Stands for Programming Description
via Fct.No. .cuceces see Sect. w.cna
BA Automatic range change 3.3.01 + 3.3.02 8.17
EC Electronic counter - 5.8
EMC Electro-mechanical counter - 5.8
F Frequency (pulse) output 3.2.01 et seq. 58
Flo0s Pulses for Q = 100% flowrate ox 3.2.02 + 3.2.03 8.8
pulse value 3.2.02 + 3.2.04 5.8
Frax Pulses at Q higher than 100% flow - 5.8
(max. 1158% of Fipge)
Cr Trip point for frequency output 3.3.01 +3.3.04 5.18
Gy Trip point for current output 3.3.01 + 3.3.03 5.18
I Current (analog) output 3.1.01 et seq. 8.7
Tos Current at Q = 0% flow 3.1.02 8.1
Ti00s Current at Q = 100% flow 3.1.08 5.7
Tnax Current at Q = over 100% flow 3.1.04 5.7
Qo 0% flowrate - 5.3 (B.T + 5.8)
Qi00% Full-scale range, 100% flowrate F:1.01 /R:1.02 + .03 | B.3 (B.7 + 5.8)
Ormax Max. flow, Q greater than 100%, - 5.3 (8.7 + 5.8)
corresponding 0 Inay + Frnax
S Status indication output 3.3.01 et seq. 5.16 T
SMU Low-flow cutoff for I + F 1:.3.1.06 / F:3.2.07 5.9
SMU-I Low-flow cutoff I / on value 3.1.07 5.9
off value 3.1.08 5.9
SMU-F Low-flow cutoff F / on value 3.2.08 5.9
: off value 3.2.09 5.9
F/R Forward/reverse flow - 8.10

2.6.2 Current (analog) output I

© Current output is galvanically isolated, see block diagram in Sect. 12.
® All functions and operating data are programmable, sece Sect. 4 + B.7.

©® Factory-set data and functions are listed in the enclosed report on settings. This can also be used to record any
changes made to the operating parameters.

©® Max. load at terminals 5/6 for Ijoo (Fct. 3.1.03):

max. load in kohms =

20V
Tioow [mMA]

(e.g. 1 kohm for IIOO% =20 ITJA)

@ Time constant ], adjustable between 0.2 and 3600 seconds (Fct. 3.1.08), refer to Sect. 5.7.

ARutomatic range change BA, ratio 1:20 to 1:1.25 (corresponding to 5 to 80% of Qioos), adjustable in 1% increments
(Fet. 3.3.01 +3.3.02), see Sect. 8.17. Changeover occurs from high to low range at approx. 85% of the low range, and from
low to high range at approx. 98% of the low range. Operative range displayed by status indication output S.

Low-flow cutoff SMU-I, adjustable independently of SMU-F (frequency output). Cutoff “on” value between 1 and 19% of
Quoow (Fet. 3.1.06 +3.1.07), cutoff “off” value from 2 to 20% of Qiage (Fct. 3.1.06 + 3.1.08), refer to Sect. 8.9.

Trip point Gy, adjustable between 1 and 110% of Qo (Fct. 3.3.01 + 3.3.03). Status indication output S shows when trip
point exceeded, refer to Sect. 5.18. Trip point C; has a delayed action equal to the time constant of current output L

Connection diagrams 1, 4, 5, 7, 8, 9, 10, 11 + 12, refer to Sect. 2.6.5.
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&6.3 Frequency (pulse) output F . —I

Frequency output is galvanically isolated, see block diagram in Sect. 12.

All functions and operating data are programmable, see Sect. 4 + 5.8.

Factory-set data and functions are listed in the enclosed report on settings. This can also be used to record any chan-
ges made to the operating parameters.

12 Volt output for electronic counter EC 10 to 36 000 000 pulses/h (0.0028 to 10 000 Hz), amplitude 12 V (8 V, selectable,
see Sect. 8.6), connection terminals 4/42, counter resistance (load) min. 1 kohm, short-circuit-proof, selectable pulse
widths see below.

24 Volt output for electromechanical counter EMC or electronic counter EC, 10 to 36 000 000 pulses/h
(0.0028 to 10000 Hz), amplitude 24 V, connection terminals 4/41, selectable pulse width and load rating, see below.

Pulse width (Fct. 3.2.08) as a factor of the frequency f (pulse rate, Fct. 3.2.03)
and maximum permissible load for 24 V output (24 V, term. 4/41), see also Sect. 5.8.

Pulse width Frequency f = Fygoy Max. load current (24 Volt) Min. load (24 Volt)
30 or 50 ms 0.0028 Hz <f < 10 Hz 200 mA 120 Ohm
100 ms 00028 Hz<f< B Hz 200 mA 120 Ohm
200 ms 00028 Hz<f< 2,5 Hz 200 mA 120 Ohm
500 ms v 00028 Hz <f< 1 Hz 200 mA 120 Ohm
Pulse duty cycle 1:1¥ I0Hz <f< 1000 Hz 50 mA 500 Ohm
160 us* | I000Hz <f< 2547 Hz 80 mA 500 Ohm
50 us* 2547 Hz < f < 10000 Hz 50 mA 500 Ohm

* fixed pulse width, independent of programming in Fct. 3.2.05

Time comstant F, adjustable to 0.2 second or same as current output I (Fct. 3.2.06 + 3.1.05). -

Low-flow cutoff SMU-F, adjustable independently of SMU-I (current output). Cutoff “on” value between 1 and 19% of
Quoo% (Fct. 3.2.07 + 3.2. 08) cutoff “off” value from 2 to 20% of Qioo (Fct. 3.2.07 + 3.2.09), refer to Sect. 5.9.

Trip point Gy, adjustable between 1 and 1158% of Qoo (Fct. 3.3.01 + 8.3.04). Status indication output S shows when trip
point exceeded, see Sect. 5.18. Trip point Cr has a delay action with the time constant of frequency output F.

Connection diagrams 2, 4, 6, 8, 9 + 10, refer to Sect. 2.6.5.

2.6.4 Status indication output S

18

Status indication output S is galvanically isolated, see block diagram in Sect. 12.
All functions and operating data are programmable, see Sect. 4 + 5.16.

Factory-setdata and functions are listed in the enclosed report on settings. This can also be used to record any chan-
ges made to the operating parameters.

Technical data: amplitude 24 V DC, max. 30 mA, connection terminals 4/43.

Adjustable functions Significance of the output signal

(Fct. 3.3.01), see Sect. 5.16 0 VoIt 24 Volt

Switched off At constant 0 'V Not possible

Switched on Not possible At constant 24 V

2 directions, current output I Forward flow for I Reverse flow for I

2 directions, frequency output F Forward flow for F Reverse flow for F
Automatic range change BA BA high range BA low range

Trip point Gy Below trip point I Above trip point I

Trip point Gy Below trip point F Above trip point F
Low-flow cutoff SMU-I Outside SMU-I thresholds Within SMU-I thresholds
Low-flow cutoff SMU-F Outside SMU-F thresholds Within SMU-F thresholds
Indicate ADC error(s) Error No error

Indicate totalizer error(s) Error No error

Indicate all errors Error No error

Changeover for F/R measurements and response of the limit switches G; and Gy are affected by the time delay
in accordance with the programmed time constant for the current or frequency outputs (Fct. 3.1.05 + 3.2.06). Setting
recommendations for various applications are given in the table in Sect. 5.16.3. -

Connection diagrams 3, 4, 5, 6, 7 + 8, see Sect. 2.6.5.



2.6.5 Connection diagrams for outputs @ to @

Output characteristics
Current output I:
Frequency output F:

Diagrams Il to 18 in Sect. 5.7
Diagrams F1 to F5 in Sect. 5.8

Status indication output S: Diagrams S1 to S5 in Sect. 5.16
Connection of electronic counters EC for F/R operations

Bypass resistors should be installed to avoid floatin

Rpypass > 10 kohms

T SR

/R chgeover via S

4 141142
GND {F 24 |F12

FIR

E/R relay: Reon > 1 kohm
24 V DC / max. 30 mA
(e.g. Siemens relay D1)

Diagram: 12

Applicable to connection diagrams 4, 6 + 10!

b |41
GNDJF 24

F/R relay: Reoit > 1 kohm
24V DC / max. 30 mA
(e.g. Siemens relay DI)

Diagram: F2

g inputs.

4 |41
GNDF24

4216356
Fr2f s J1s |1~

BA

high
range

low
range

BA relay: Reon > 1 kohm
24 VDC / max. 30 mA
(e.g. Siemens relay D1)

RBypass

5

I+ |I-

F/R relay: Reon > 1 kohm
24V DC/ max. 30 mA
(e.g. Siemens relay D1)

BA chgeover via S
F/R changeover via F

L 161(62(43] 5
GNDF24 jF12f S

BA

FL_R| F] R
high low
range range

BA relay: Reon > 1 kohm
24 V DC / max. 30 mA
(e.g. Siemens relay DI)
F/R relay: Reon > 150 ohms
24 VDC / max. 200 mA
(e.g. Siemens relay DI)

Diagram: 14

F/R changeover via F

4 [41162(43] 516
GND[F2s JF12 ] S |1+ |-
PR

FT R

P/R relay: Roey > 180 ohms
24V DC / max. 200 mA
continuous

(e.g. Siemens relay D1)

Diagrams: I5 or F4

i B

changeover via I

F/R

L 41
GNDF24
|

L

421631516
F12} S |1+ ]1-

FIR

F/R relay: max. 35 V DC

at Inax < 22mA (adjust via Fct. 3.1.04)
Imax, = U/R

U = rated voltage and

R = resistance of relay coil

(e.g. Siemens relay D)

Diagrams: F3 or I6

4 141

GNDJF24 |F12 | S |1+ |I-

24VDC
Iy, < 16mA

max. 38 VDC at

loss < 16 mA (adjust via Fct. 3.1.02)
Toss =U/R

U = rated voltage and

R =load resistance

Diagram: I7

op

O to 20 mA range

b 141
GNDJF24

L2{631516
Fiz| s [1+}1-

e.g. F: 10 to 20 mA
R:10to OmA

Diagram: I8
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Check that the system has been correctly installed as
described in Sect. 1 and 2.

Before iitial start-up, check that the following details
on the primary head nameplate agree with the data
specified in the record on settings for the signal con-
verter. If not, reprogramming will be necessary:

Meter size (DN) Fct. 1.04 Sect. 5.3
Primary -
constant GK Fct. 1.05 Sect. 8.15
Flow direction Fct. 1.06 Sect. 5.4
see arrow on primary head
Magnetic field ‘
frequency Fct. 4.01 . Sect. 8.15
specified behind CK value

6 =16
16 =1/16 ¢ of power frequency

32 =1/32

® Itis recommended to carmry out a zero check, if the floy
can be zeroed, as described in Sect. 7.2, before ever
start-up and particularly where fluid products with lo
electrical conductivity levels are concemed.

When powered, the signal converter operates in th
measuring mode. The Ident. No. of the signal converte
appears on the display for about 3 seconds. Thisis follc
wed by display of the actual flowrate and/or the interne
count on a continuous or alternating basis (depends o
programming; see report on settings).




Part B

Signal converter SC 100 AS

This Section 4 is repeated in the form of pull-out condensed operating instructions between pages 42 and 43.

SC 100 AS]

\.

~

©6

000
ZQ

J

ENTER

r—-——- MAGNET (OPTION)

MANUAL ——

l:> ENTER ﬁ

)

® ® |

NORMAL

I~ TEST

@ Display, 1st line
@ Display, 2nd line

® Display, 3rd line,
cursor symbols described below:

Q
C»>

+

z
_ﬂ_ImA
Q -

Actual flowrate

Status indication output S
active (= 24 V)

Totalizer (Forward flow)
Totalizer (Reverse flow)
Sum totalizer (+ and )

Low-flow cutoff SMU for
current and/or frequency
output (I/F) "in function”

@ Keys for programming the signal converter, refer to
Sect. 4.3 for function of keys.

® Magnetic sensors (option) to program the converter by
means of a hand-held bar magnet without having to
open the housing, refer to Sect. 6.3. Function of sensons

same as keys ]
ber cap. Apply blue end of the magnet (north pole) to -

@, Hold the bar magnet by the black rub-

the glass pane above the magnetic sensors. Sensor
response acknowledged by symbols appearing in 1st
line of display.

® Plug connector

@ Plug-in jumper positions to check field power supply,
refer to Sect. 7.1.

4.2.1 Menu levels

|

The program for the signal converter consists of 5 levels. The Fet.No. in the

the menu level during programming.

Measuring
mode level

Main menu
level

Submenu
level

Function
level

Data level

Ist line (bottom line) of the display will identify

Actual displey | |Err EO1-E16 | [ErnPO1-P14] [TOT.RESET |
Measuring mode Error in Error in Reset
program plausibility check totalizer
(see Sect. 4.4) (see Slect. 4.5) (see Sect. 4.3)
!
ity . |
e
v v
Fet. 1.00 Fet. 2.00 Fet. 3.00 o Fct. 4.00
Flow data > Display > Outputs | Special fet.
’ I
A Y
Fct. 3.1.00 Fct. 3.2.00 Fet. 3.3.00
Current Frequency Status indica-
output [ output F tion output S
A4 4 A 4 A A ¥
Fect. 1.01- Fct. 2.01- Fct. 3.1.01- Fct. 3.201- Fct. 3.3.01- Fct. 4.01-
107 2.05 3.1.08 3.2.09 3.3.04 4.10
A 4 \ 4 \4 \4 ¥ 3

Data changes acc. to Table in Sect. 4.6 possible only on this level!
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| 4.2.2 Programming chart

Table of functions, see Sect. 4.6

Fet. 4.02: with coding (YES]

>o—>—g—>—{ Err EOTETE }— — ———— - B>
Entry into Y - A ~ Error in meas. mode, see E-List, Sect. 4.4  Clear
programming > B > ~ Disnl error
mode, see Sect. Fct: 4.02: without coding (NOJ} Y Wpiay nexd errar, message y
5.2 Err. EDBE16 | more
P ‘ than one
A — Terminate error output L
Y _—
Fet. 1.00 = |, ry Fot. 200 || ry Fot. 3.00 <
- FLOW DATA DISPLAY OuUTPUTS +E "
Fet. 3.1.00 r Fet. 3.2.00 ry Fet. 3.3.00
v v CUR.-QUTP. I FRE.QUTP. F IND. OUTP. §
Fot. 3.1.07 — - Fot. 3.2.01 — “ Fet. 3.3.07 -
L. 8.1.08 ~3.2.09 S0 3,304
Y Y Y
q L L
:"F + +
\ 4 A Y A Y A
'P—J 1»—4J
' Yy hd
- Fot. 3.2.01 = | | Fot. 3.3.07T = ||
- 8.2:09 3.3.04
Fct. 3.1.00 Fct. 3.2.00 Fct. 3.3.00
v v CUR. OUTP. I FRE. OUTP. F IND, OUTP. §
Y P D
4
Fect. 1.00 Fct. 2.00 Fct. 3.00
FLOW DATA v DISPLAY OuTPUTS
b . < ! I <
4
A 4
Measuring mode < Plausibility- Err. POT1— P14 * Err, PO2 — P14
check -

Reset totalizer, see Sect. 5.6

» E 4 E R ERE

Error detected by plau-
sibility check, see P-List
Sect. 4.5

N Display next

error, if more
than one
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[ 4.2.3 Description of keys ’

Measuring mode

© | Measuring mode level |

-Important: :

applies té all menu levels

1. Continuously pressing (| Pt keys will
cause their function to be continuously
repeated (auto-repeat function).

— Enter programming mode

— Display errors

2. If no keystrokes made within approx.

— Clear error messages >
180 sec, signal converter reverts autom.

Fct. 1.00 ! . to meas. mode without accepting any
—_— . A
FLOW DATA See left for function of keys changed data into meas. prog. (time-out
function). Exception: if at start of
_________________ — programming Err. EO4, EO5 and/or E14
established, see Sect. 4.4.
Fct. 4.00 (0] | Main menu level [
SPEC. FCT. O Select main menu
B3 Enter main menu displayed
BHEBE Rrevert to measuring mode level, see (7
© | Submenu level ]
v 0 select menu
B3 Enter submenu displayed
B Revert to main menu level, see 6]
Fo 407~ @ [Funclonlevel ] | @ [Dataievel ____
4.10 Data/Units Numerical values
:' 3 select function B | select next Increase flashing didit
\/ proposal (cursor) by 1
E! B3 Enter function displayed, B |Retumto Shift flashing digit
continue as under & Fct. level, 1 place to right.
roTeees 1 "Data level” retain Note: if in last
: : previous position, system
v A data/units reverts to Fct.
; level, last numerical
[ H value retained!

o |

[H | Retum to Fct. level, store new data
temporarily. Note: display

"Err. 0000 < MIN” oxr 799399 > MAX”
means num. value too low or too high.
Press any key to display permissible min.
or max. value, then enter correct
numerical value.

E Return to main menu or
submenu level

O | Submenu level [

B Revert to main menu level

K select submenu e ©
see

n Enter submenu displayed

Fet. 4.00
SPEC. FCT.

J

@ | Main menu level ]

BBEE Retum to measuring mode level, any changed data accepted into

measuring program

[ select main menu } )
see

B3 Enter main menu displayed

———>—E+

T erminate error output and revert

to main menu level,
Ist.- main menu displayed

® | Measuring mode level |

— Plausibility check

. see left for function of keys
— Reset totalizer : :

Fet. 1.00 :
FLow paTA [
¢ and data

Correct faulty function(s)

© | Main menu level |

Function of keys same as under @
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After powering, the signal converter enters the normal measuring mode.

Programming start

Key Display Comments

1st line [2nd linel

s (ENTER 1,2,3,4,51 with .

kN E = . Coding, dependent on programming of
or Fct. 4.02 (YES or NO), refer to Sect. 4.6 + 5.12
[E] without

Err. 01..16 Error(s) in measuring mode, see E-List, Sect. 4.4

appears only, if one or more errors have occurred during measuring operation

4| Err. 02..16 display next error, if more than one
] terminate error display

Fct, 1.00 [FLOW DATA] Main menu level, Ist main menu displayed, continued as described below

Function of keys in main menu, submenu, functional and data levels, see Sect. 4.8

Key Main menu level Submenu level Data level
Functional level Data/Units Numerical values
Select Select Select next Increase flashing digit
= .main menu submenu or function proposal (cursor) by 1
[ Enter displayed Enter displayed Return to functional Shift flashing digit (cursor)
’ main menu submenu or function level, previous data/units retained | 1 place to the right. :
Note: If in last position, system
will revert to functional level;
last numerical value retained
£ Revert to main menu Revert to functional level, store new data,
or submenu level units or numerical values temporarily. *

: "
* Flashing display Err. OO0O0< MIN or Err. 9999 > MAX = numerical value too low or too high. Press any key to obtain dis-
play of permissible minimum or maximum value, then enter correct numerical value. ‘ '

Important

1. Continuously pressing the Ed or &Y key will cause the function of these keys to be continuously repeated (autorepeat
function).

2. Ifno keystrokes are made for approx. 180 seconds, the signal converter will automatically revert to the measuring mode
without accepting any changed data into the measuring program (time-out function). Exception: if at start of program-
ming errors Err, EO4, EO5 and/or E714 are established, see Sect. 4.4.

Newly entered data will only be accepted into the measuring program if the programming mode is terminated
by following the procedure below.

Programming end

Key Display Comments
.| st line [2nd linel

1,20r 3x§A Fct. 1.00..4.00 Select main menu level

EFELE] Revert to measuring mode level
Plausibility check, lasts approx. 5 seconds

= Actual measured value No error in plausibility check, any changed data accepted into measurin:
. - g
program, actual measured value displayed (measuring mode level)
Err. PO1..14 Errox(s) in plausibility check, see P-List, Sect. 4.5

4] Err. PO2...14 Display next error, if more than one

= Fct. 1.00 [FLOW DATA] Terminate error display and revert to main menu leve], 1st main menu displayed,
select faulty function(s) and correct data, see Sect. 4.6

Totalizer reset

Key Display [2nd linel Comments
BEO [ENTER 1, 2] Measuring mode not interrupted
E E E [TOT. RESETI Totalizer reset
Actual measured value Measuring mode level, actual measured value displayed
Clearing error messages in measuring mode, sec Sect, 4.4
Key Display Comments
1st line [End linel
BERDDOEE | Ever1.2345 with _
. Coding, dependent on programming of Fct. 4.02
. (YES or NO), refer to Sect. 4.6 + 5.12
E without
Err. EO1..E18 Error messages (not with Err. EO4, EO5 and/or £14)
= Fct. 1.00 [FLOW DATAI Main menu level
BEBE Actual measured value Measuring mode level, actual measured value displayed '
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E-List Description of exror Rectify instrument fault Error output in measuring mode via
Error messages and/or - Display (Fct. 2.04) and/or
clear error message - Status indication output (Fct. 3.3.01)
) dependent on programming
Display NO ADC | TOT. | ALL
1st line* 2nd line MESS. |ERROR|ERROR|ERROR|
Err. EG1 LINE INT. 'Power failure since O - - yes yes
last programming reset totalizer(s) if necessary )
Note: no counting during
power failure
Err. EO2 TOTALIZER Counts lost or totalizer O - - yes yes
overflow
Note: totalizer was reset!
Err. EO3 DISPLAY Numerical overflow of display Check data Fct. 2.00 - - - yes
Display Istline: -=--=-==
Display 3rd line: note ¥ Marker!
Err. EO4 EEPROM 1 Data error in EEPROM 1 Check instrument parameters * % *® *® * &
(parameters) O . -
Err. EO5 CAL. DATA Calibration data lost Recalibrate signal converter, * % * * * * * ok
please consult factory
Err. EOB EEPROM 2 Data error in EEPROM 2 (totalizer) | [J : - - yes yes
Note: totalizer deviation possible reset totalizer(s) if necessary
Err. EO7 RAM Check-sum error in RAM O - - - yes
Err. EO8 ROM Check-sum error in ROM @) - - - yes
Err. EO9 ADC ADC value overranged or O - yes - yes
= BDC defective
Err. E12 FREQ.OUTP. F | Frequency output overranged O - - - yes
: If necess., check data, Fct. 3.2.00
Err. E13 CUROUTP. I Current output overranged O - - - yes
§ If necess., check data, Fct. 3.1.00
Err. E14 EE1 EE2 Current calibration values Terminate programming mode * ¥ * & * &
EPPROM 1+2 are different G
press [H key 4x), values
(occurs only when pc board changed) comrected automatically
Err. E16 FUSE F5 fuse for power failure Fit new F5 fuse, yes¥¥¥ |yog¥¥¥* | yeg***| yeg
identification defective see Sect. 8.8
* When errors are displayed during the measuring mode, "a numeral” and "Err.” will appear in the st line.

The numeral gives the number of momentarily occurring errors that are displayed alternately with the actual measured value.

No output in measuring mode! With these errors, the signal converter is automatically in the programming mode.

Keystrokes: 2 x B/2x /2xH and4xBHor1 xHang 4 MNE| (dependent on programming in Fct. 4.02)

* %

** *  No oufput via status indication output (Fct. 3.3.01)
O Invoke and then terminate programming mode:
o Invoke and then terminate programming mode.

Keystrokes: 2 x > 2xl1/2% HBadsxBHor1zH and 4 x B3 (dependent on programming in Fct. 4.02)
Consult factory if these errors occur several times in succession.

Err. P.. Text Description.
Err. PO1 V RANGE Velocity v outside possible range (0.3 to 12 m/s or 1 to 40 ft/s)
FULL SCALE (Fct. 1.01) <> DIAMETER (Fct. 1.04)
Err. PO2 REV. SCALE REV. SCALE (Fct. 1.03) > FULL SCALE (Fct. 1.01)
Err. PO3 I RANGE I0 PCT. (Fet. 3.1.02) > I 100 PCT. (Fct. 3.1.03) or difference < 4 mA
Err. PO4 I MAX mA I MAX mA (Fct. 3.1.04) < I 100 PCT. (Fct. 3.1.03)
Err. PO5S I CUTOFF I: CUTOFF ON (Fct. 3.1.07) > CUTOFF OFF (Fct. 3.1.08)
Err. POE F CUTOFF F. CUTOFF ON (Fct. 3.2.08) > CUTOFF OFF (Fct. 3.2.09)
Err. POS F> 10 KHZ Frequency for Qiggy > 10 kHz
Err. P10 PULS WIDTH Mazx. pulse width exceeded (see Fct. 3.2.05)
Err. P12 BNG./CUTOFF 2nd range of automatic range change (see Fct. 3.3.02) < I CUTOFF ON (see Fct. 3.1.07)
Err. P14 I TRIP PT. I TRIP PT. (Fct. 3.3.03) outside range of current output (see Fct. 3.1.04) ’
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Fct. No. Text Desecription and input
3.00 ouTPUTS Main menu 3.00 Outputs
Fot. No. | Text Description and input 3.1.00 |CUR OUTP.I |Submenu3.L00
1.00 FLOW DATA | Main menu 1.00 Measurement Current output (I), Sect. 5.7
1.01 FULL SCALE Full-scale range for 3.1.01 FUNCTION I Function, current output (I)
flowrate Qo5 ® OFF (= switched off)
IL{/f"t-' eseégct fr%né)hst (Sect. 8.1) ® F/R IND. F (= F/R indication for F)
ange: (sect. 5.9): ® 7 DIR. (=1 flow direction)
0.0034 to 542900 m®/hror @ <10 PCT. (= Forward/Reverse
0.8962 to 143400000 US G/min flow, e.g. in 0-20 mA range:
After selecting unit, call numerical F=10-20 mA, R=10-0mA)
value with B3 kev, 1st digit flashes @ 2 DIR. (= forward/reverse
1.02 REV. SCALE Different range for reverse flow, F/R measurement)
flow? NO or YES 3.1.02 10 PCT. Current for 0% flow ()
1.03 VALUE Fall-scale range for reverse Range: 00.to 16 mA
flow (appears only if YES entered 3.1.03 1100 PCT. Cuxrent for 100% flow,
under Fct. 1.02) Full-scale range (Ijgo0)
Unit: select from lList (Sect. 5.1) Range: 04 to 20 mA
Range: (Sect. 8.3): (Value at least 4 mA greater
0.0034 to 542900 m°/hror , than that of Fet. 3.1.02)
0.8962 to 143400000 US G/min 3.1.04 I MAX mA Adjustment of max. output
Value must not be greater current (.,
than that of Fct. 101 ) Range: 04 to 22mA
After selecting unit. call numerical (Value must be greater than/equal
value with B2 key. Ist digit flashes to that of Fet. 3.1.03)
1.04 DIAMETER Meter size 3.1.05 T-CONST. I Time constant, current output
Unit in mm or. inch Range: 0.2 to 3600 Sec.
Range: 2 to 4000 mm or 3.1.06 LFCUTOFFI Low-flow cutoff (SMU) for
0.0787 to 157.5 inch . current output?
After selecting unit, call numerical NO or YES (Sect. 5.9)
. value with B2 key, Ist digit flashes 3.107 CUTOFF ON Cutoff “on” value SMU-I
105 GK VALUE Primary constant GK (appears only if YES entered
’ (see .primary head nameplate) under Fct.No. 3.1.06)
Range: 0.5 to.14 Range: 07 to 19 PERCENT
1.06 FLOW DIR. Define direction of forward 3108 | CUTOFFOFF | Cutoff “off” value SMU-I
(normal) flow (appears only if YES entered
Enter acc. to direction of arrow under Fet. 3.1.06)
— ; Range: 02 to 20 PERCENT
( + or — ) on primary head
- - (Value must be greater
107 ZERO CALIB. Zero calibration (Sect. 7.2) than that of Fet. 3.1.07)
Cany out only at "0” flow and when - 2
measuring tube compl. filled with fluid 3.2.00 FRE. OUTP. F ...} Submenu 3.2,00 .
1) Inquiry: CALIB. NO or YES EEEE ... Frequency output (F), Sect. 8.8
2) It YES: calibration (duration 45 sec) 3.201 FUNCTION F Function, frequency output (F
with zer:o dlsplay in PERCENT of QlOO% ® OFF (= ’switcc:lhed ofyf) P ®)
| I | 8 Inquity: STORE NO or YES ® /R IND. I (= F/R indication for I)
2007 {DISPLAY:: %" | Main'menu 2:00 Display @ 7 DIR. (=1 flow direction)
201 DISP. FLOW Unit for flowrate display @ 2 DIf3, (= forward/reverse
® m°/Sec @ m3/min @ m3/h flow, F/R measurement)
® Liter/Sec @ Liter/min @ Liter/h 3.2.02 PULSOUTP. Unit, frequency output
® US G/Sec @ US G/min® US G/h ® PULSRATE (= input in pulses
® h Liter/hr or US MG/DAY per unit ime)
(=hectoliters per hour, for US version ® PULSE/UNIT (= input in pulses
US million gallons per day) factory ] per unit volume)
set, can be changed as required j 1 Py
via Fet. 4,04, 4.05+4.06 (Sect, 5.14) 3.2.03 PULSRATE Pulse rate fo:; 100% flowrate
(appears only if PULSRATE
® PERGENT entered under Fct. 3.2.02)
® NO DISPLAY Range:
202 UNIT TOTAL. Unit for totalizer display 2.778+10°% to 10000 pulses/Sec
em® ®Liter ®USG 0.1667 to 600 000 pulses/min
@® h Liter or US MG (hectoliters 10 to 36 000 000 pulses/hr
or US million gallons) see After selecting unit, call numerical
— TOTA ict.No. 2.01 ;/7 L/l:elr‘/hr O;USIG/DAY) value with B3 key. ist digit flashes
2.03 DISF. L. unction of totalizer display
® -+ TOTAL. (= forward totalizer) 3.2.04 PULSE/UNIT Pulse value )
® — TOTAL . (appears only if PULSE/UNIT
- - (= reverse totalizer) entered under Fct. 3.2.02)
® +/— TOTAL. (= forward and Unit in pulses per S, Liter, US G
reverse flow totalizers, alternating) or unit of Fot. 4.04. 4 65 4 4 08
® SUM TOTAL. (= sum of + and (Sect. 5.14) —ARa'mg‘e-' ’
- totalizers) oy ]
® ALL TOTAL (= sum, + and 0.0001 to 0.999.9*.10 pulses
h ; [no input check but:
- totalizers, alternating) Quoose* pulse value <
RO bishuAY e SE5000 v = o
; After selecting unit, call numerical
® TOTAL OFF (= totalizer After seilectm unit, call numerical
switched off) value with Ed key, Ist digit flashes
2.04 ERROR MSG Which error messages to 3.2.05 PULS WIDTH Pulse width for frequencies <10Hz
be displayed? (Sect. 4.4) ® 30mSec. @® 50mSec.
@ NO MESSAGE ® 700mSec. @ 200mSec.
(= no exror messages) @ 500mSec.
® ADC EHROR (= only ADC 3.206 T-CONST. F Time const. for frequency output
conversion errors) T<F> =02 Sec.
° (T—D Z)-ﬁll_;zgrr%fs of intemal .totalizer) T<F>=T<I> (= tme constant
@ ALL ERAOR (= 3l ertors) 3.2.07 LF.CUTOFFF fr - i‘lame asth;fL(;;:TJ\;’. i'.OS)
p .2, F. ow-flow cuto or
205 DISP, TEST Carry out display test frequency output
Start with &A key NO or YES (Sect. 5.9)
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Fct. No. | Text Description and input Fct. No. | Text Description and input
3.208 CUTOFF ON Cutoff “on” value SMU-F 4.00 - '} SPEC. FCT. Main menu 4.00
(appears only if YES entered Special functions .
under Fet. 3.2.07) 4.01 LANGUAGE Lan i
: : guage of display texts, Sect.5.11
Range: 017 to 19 PERCENT ® GB/USA (= English) ’
3.2.09 CUTOFF OFF Cutoff “off” value SMU-F ® O (= German)
(appears only if YES entered ® F (= French)
under Fct. 3.2.07) @ SF (= Finnish)
Range: 02 to 20 PERCENT : ® others pending
(Value must be greater 4.02 ENTRY CODE Coding for entry into
than that of Fct. 3.2.08) programming mode? Sect. 5.12
3.3.00 IND. QOUTP. § Submenu 3.3.00 Status indication ® NO = entry with E key
. output (S), Sect. 5.16 ® YES = entry with keys
3.8.01 FUNCTION S Funct. of status indication output »is I |E]E]
® OFF (= switched off,
@ ON (= switched on, ¢
24 V at term. 4/43, e.g. as NO or YES (Sect. 5.13)
operational status indicator 4.04 UNIT TEXT Text for field-programmable
® F/A IND. I (= F/R indication unit, Sect. 5.14
for I), Sect. 5.10 o A.Z/a.z/ 0.9/ __ (=space)
® F/R IND. F (= F/R indication 4.05 FACT. QUANT. Conversion factor for
for F), Sect. 8.10 ) quantity Fy;, Sect. 5.14
® AUTO. RANGE (= automatfic Factor Fy; = quantity per 1m?
range change), Sect. 5.16 Range: 0.00001+10° to
® [ TRIP. PT. (= trip point L as % 8.99999+10+°
of Qpou, Fct. 3.3.08) s P
® F TRIP., PT. (= trip point F as % 4.06 FACT. TIME SC:;vgrls‘;on factor for time Fy
of Qyoou, Fct. 3.3.04) - Factor Fo i
_ 7 In seconds
® [ F.CUTOFF.I (=low-flow cutoff I), Range: 0.00007%10° to
Fet. 3.1.06 9.99999+10*°
® LF.CUTOFF F (= low-flow cutoff F) ———
Fet, 3.2.07 4.07 FIELD FREG. Magnetic field frequency,
® ADC EBROR Sect. 8.15+8.2 . -
@ 70T. EF?F?DFI} s. E-List Sect. 4.4 @6 @15 @1/32
: ® ALL ERROR 4.08 NOISE Noise rejection, Sect. 6.2
3.3.02 AUTO. RANGE Automatic range change for ® NO NOISE
current output, see Sect. 5.17 ® NOISE
(appears only if AUTO. RANGE 4.09 REF. SEL. Selecting the reference voltage
entered under Fct. 3.3.01) Sect. 6.2
Range: 05 to 80 PERCENT of Qyo0u. ® AUTO. REF.
(Value must be greater than (= automatic reference)
SMU-I.cutoff “on” value, Fct. 3.1.07) ® HIGH-FLOW
3.3.03 | ITRIPPT. Trip point for current output, (= high flow range)
Sect. 5.18 (appears only if ® MEDT-FLOW
I TRIP PT. entered under Fct. 3.3.01) (= 1st medium flow range)
Range: 0017 to 110 PERCENT of Qipae @ MED2-FLOW
(Value must be greater than (= 2nd medium flow range)
SMU-I cutoff “off” value, Fct. 3.1.08) ® MEDB-FLCJW
3.3.04 |FTRIPPFT. Trip point for frequency output (= 3rd medium flow range)
. Sect. 8.18 (appears only if ' ® LOW FLOW
F TRIP PT. entered under Fet. 3.3.01) : (= low flow range)
Range: 007 to 115 PERCENT of Qg 4.10 FIELD CUR. Input of field current

(Value must be greater than
SMU-F cutoff “off” value, Fct. 3.2.09)

Range: 225.00 to 275.00 mA

(see sticker atterm 7 + 8 on

"basic” pc board /with power driver
NB 800 F always & 250 mA)

Must not be changed, Sect. 7.2 + 8.11
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. gram functlons T

E:
E

Fct. 1.01 Full-scale range Qjgqy,
(Forward flow)

Fkc. 1.03 Full-scale range Qjgq¢,
(Reverse flow)

Fct. 2.01 Units for flowrate display

@ m°/Sec ® m°/min ® m°/hr

® [iter/Sec ® Liter/min ® Liter/hr

® L5 G/5ec ® US G/min ® US G/hr
(G = gallons)

® 1 field-programmable unit, refer to Fct. 4.04 to 4.06,
Sect. B.14 for flowrate, e.g. liters per day, hectoliters per
hour, or for mass flowrate where density is consistent
and known, e.g. kg per hour or tonnes per day.
Factory-programmed: h/Liter/hr (hectoliters per hour)
for US version US MG/DAY (US million gallons per
day).

® PERCENT (%), only for Fct. 2.01 (display).

Fct. 1.04 Diameter (meter size)
in mm (millimeters) or inch (inches).

Fct. 2.02 Unit for totalizer display

m®. Liter, US G (G = gallons) and

1 field-programmable unit, e.g. deciliters (d Liters).
Hectoliters (h Liter) or US million gallons (US MG) factory-
programmed, see Fct. 2.01.

Fct. 3.2.02 Unit for frequency output F

Pulse rate: Enter in pulses per second, minute or hour.
Pulses per unit: Puls/m?®, Puls/Liter, Puls/US G(allons) or
pulses per field-programmable unit, see above.

® Display of actual flowrate
Max. 7-digit with floating decimal point.

@® Display of internal totalizers
Max. 7-digit with floating decimal point. Where count
values exceed 9999999, automatic changeover to
exponent notation, max. 9.999 19 (= 9.999 % 10%).

® Display overflow

The display format is fixed by the parameters entered

in the main menu "2.00 DISPLAY”. The following dis-

play will appear when a displayed value exceeds the

limit:

- Top line

- Middle line Unit of measured variable

- Bottom line Marker ¥ identifies the measured
variable for which the selected
display format is no longer adequate.

Necessary action: check data in main menu

"2.00 DISPLAY" and alter if necessary.

@® Input of numerical values.

Examples Exponent Input
' notation
0.0008 0.8 * 108 0.8000 -3
05 0.5 % 10° 05000 =0
1318 0.1378 % 10} 01378 +1
10000 0.1 * 10° 0.1000 +5
36000000 036 - % 10° 0.3600 +8

.28

Fct. 1.01 Full-scale range Qg0
(Forward flow)

Enter full-scale range Qipgy depending on meter size DN,
Fct. 1.04 (forward flow in the case of F/R measuring mode;
if different full-scale range required for reverse flow, see
Fct. 1.02+1.03).

® Unit: see Sect. 5.1. Change of unit will cause automatic
conversion of numerical value.

® Range:

0.0000%* to 150.8 m%Sec
0.0001 to 90480 m%min
0.0034 to 542 900 m®/hr
0.0008 to 150 800 Liter/Sec
0.08658 to 9 048 000 Liter/min
3.393  to 542 900 000 Liter/hr
0.0002 to 39 840 US G/Sec
0.0149 to 2 390 000 US G/min
0.8962 to 143 000 000 US G/hr

*The true value is 0.0000009.

® Ifthe numerical valueis changed in Fct. 1.0, itis advisa-
ble torecord the totalizer counts and then reset the tota-
lizers (see Sect. 5.6), otherwise an incorrect count will
be displayed. '

Fct. 1.02 Separate full-scale range required for
reverse flow?

Enter “YES” if a separate range is required for reverse
flow, which is different from the forward flow range. If not
required, enter “NO”,

Fct. 1.03 Full-scale range Qg for reverse flow
This function will only appear during programming if “YES”
has been entered under Fct. 1.02.

® Unit: see Sect. 5.1. Change of unit will cause automatic
conversion of numerical value.

@ Range: see above, Fct. 1.01.

The entered value must be smaller than that entered in Fct.
1.01, otherwise a plausibility error will occur (Err. PO2) see -
Sect. 4.5. This function has no effect on the totalizers.

Fct. 1.04 Meter size
@ Unit: mm (millimetres) or inch (inches)

® Range: 2 to 4000 mm ox 0.0787 to 157.5 inch

@ If the numerical value in Fct. 1.04 is changed, it is
advisable to record the totalizer counts and then reset
the totalizers (see Sect. 5.6), otherwise an incorrect °
count will be displayed.

Programming
@® TForFct 1.01, 1.03 + 1.04, (see also 3.2.03 + 3.2.04), enter
the unit first and then the numerical value.

@® Proceed as follows: select appropriate Function num-
ber and then press B key. The signal converter is now
in the data level. The “units” abreviation in the lower
line of the display flashes. First select the unit by press-
ing the M key. After pressing the B key, the left digit of
the numerical value on the top line of the display will
flash. Pressing the b key will increase the numerical
value. Pressing the & key will shift the flashing digit
{cursor) 1 place to the right.

@ If the flashing digit (cursor) is in the last position (to the
right) and the kd key is pressed again, the signal con-
verter will revert to the function level without tempora-
rily: storing any changed data.

@ Temporary storage of changed data takes place only
after pressing the B key with simultaneous return to the
function level.



® The flow direction or, in case of F/R operations, the
direction of the forward flow is determined for full-scale
range Qioon (see Fet. 1.01) under Fct. 1.06.

@ Two arrows on the primary head identify the possible
flow directions with *+” und "—*

® Enter "+”or "—"under Fct. 1.06 in accordance with the
actual direction of flow.

The following measured variables and functions are dis-
played. 6 markers V identify the active display.

These four displays depend
on the program. If only cne
display is programmed, the
marker indicates the active
display continuously. If
more than one display is
programmed, the display
sequences from one dis-
play to the next every 10
seconds, and the marker

+ totalizer (in F/R mode,
forward totalizer)
- totalizer (in F/R mode,
reverse totalizer)

X totalizer (sum of
+ and - totalizers)
actual flowrate Q _indicates the active display.
G+ Marker indicates that the status indication
output S is switched on according to the program-
med function (see Fct. 3.3.01), i.e. 24 V present at
terminals 4/43 (see Sect. 5.16\)‘
mA

® Il / Marker indicates that the “on” threshold
of the SMU (low-flow cutoff) forI or Fis
Q activated and the outputs have been
set to Iy or OHz, respectively (see
Sect. 5.9).

Note: The signs for + and - totalizers identify forward and
reverse flow, resp., and have nothing to do with definition
of the flow direction “+/-" (see Sect. 5.4, Fct. 1.06). For
example, assume forward flow according to the arrow on
- the primary head is the “~" direction. Forward flow, howe-
ver, is always counted with the “+” totalizer. '

Display overflow is shown as follows:
Top line:

Middle line: Unit used for measured value
Bottom line: Marker V¥ identifies the measured variable
for which the selected display format is no longer ade-

quate.
Necessary action: check data in main menu “2.00 DIS-

PLAY"and change if necessary (e.g. select different unit). ‘

Display for flow Q = 100% (full-scale range)in F/R
mode + setting in PERCENT (Fct. 2.01)

The display always refers to the setting of the full- scale
range for forward flow (Fct. 1.01)

Setting Display
OF 1000 €quals Qg 100%
(Fect. 1.01/1.02 = NO)
QF 100 Jreater than Qg joge
(Fet. 1.01/1,02 = YES/1.03) QF 100%

F: 100% R: 100%

Fct. 2.01 Unit for flowrate display

Selectable units, refer to Sect. 5.1,

It “NO DISPLAY” is entered, the actual flowrate is not dis-
played.

F: 100% Re R190% 10096 ,

Fet. 2.02 Unit for totalizer values on display
Selectable units, refer to Sect. 5.1.

Fct. 2.03 Function of totalizer display

+ TOTAL. . forward flow totalizer only
— TOTAL. reverse flow totalizer only
+/— TOTAL. forward and reverse flow
totalizers, alternating
SUM TOTAL. sum of + and - totalizers
ALL TOTAL. sum, + and - totalizers,

alternating
NO DISPLAY  internal totalizer in operation,
but no display
internal totalizer
switched off

TOTAL. OFF

Fct. 2.04 Error messages
Select error messages (see E-List, Sect. 4.4),

NO MESSAGE no error messages

ADC ERROR  ADC conversion errors
TOT. ERROR  internal totalizer errors
ALL ERROR all errors

Error messages altemnate with actual flow data.

Fct. 2.05 Testing the display
Start display test by pressing the E2 key. Duration of test:
approx. 30 seconds.

® The internal electronic totalizer counts the volume in
mathematically determined volumetric' units. These
numerical values are put into a non-volatile memory
(EEPROM), converted into the programmed physical
units and displayed every 0.3 seconds.

Counting is interrupted in the event of a power failure,
entry into the programming mode or when the low-flow
cut off (SMU) is activated. After these conditions have
been eliminated, counting continues with the values
stored prior to the interruption.

© The counting period without overflow is atleast 1 yearat
100% of flow (Qioo).

® Set the time constant under Fet. 3.2.086:
T<F>=02 Sec Time constant F = 0.2 seconds
T<F>=T<I> Same time constant as current

output I (see Fct. 3.1.05).

Resetting the totalizer

® To reset the totalizer press the keys in the following
order:

DENEEE

® No interruption of measuring mode.

@ [f the numerical values in Fct. 1.01, 1.04, 1.058 + 4.07 are
changed (e.g. given a change of the full-scale range,
see Fct. 1.0], or the signal converter is replaced, see
Sect. 8.2), it is advisable to record the totalizer counts
and then reset the totalizers, as otherwise an incorrect
count will be displayed.
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| 5.7.1 Application I (Fct. 3.1.01)

Programming

Connectior] Charac-

Application I Other functions
via Fct. ... programmable via Fct. ... diagrams | teristic
I F s sMUI ITRIP PT. for of
3.1.01 3.2.01 3.3.01 3.1.06 to 3.3.01 + outputs outputs
3.1.08 3.3.03 see Sect. see Sect.
2.6.5 B.7.3(+5.16.4
1 flow ] .
direction 1DIR. any any possible possible ® I1(S1+S2)
F/R operation
F/R changeover | 2 DIR. any F/R IND. I | possible no ® 12(81)
via S ‘
I with BA .
1 flow 1 DIR. any AT | possivle 1o @ 13(S1)
direction .
I with BR AUTO. .
F/R operation 2 DIR. F/RIND.I | paNGE possible no 4(SD)
F/R operation
F/R changeover | 2 DIR. F/RIND. I | any - possible possible ® IB(S1+352)
via F i : i
Direction F/RIND.F | 2 DIR. any 1o 1o 16
indication for F
e.g. operation
indicator OFF any any no no 17
F/R operation
with 1 indicating | I<UI OPCT. |any any possible possible ® 8
‘instrument v '

(5.7.2 Other programmable functions for 1

Fct. 3.1.02 Current for 0% flowrate (Iyy)
Range from 00 to 16 mA (e.g. 04 mA at output span 4 to 20 mA)

Fct. 3.1.03 Current for 100% flowrate (T;990)

Range from 04 to 20 mA (e.g. 20 mA at output span 4 to 20 mA). This value must be at
Fct. 3.1.02; otherwise error in plausibility check (Err. P03), see Sect. 4.5.

Fct. 3.1.04 Maximum output current I,

least 4 mA greater than that

Range from 04 to 22 mA (e.g. 06 mA at output span 1 to 8 mA, prevents damage to connected 5-mA instruments). This val
must be greater than or equal to that of Fct. 3.1.03, otherwise error in plausibility check (Err. PO4), see Sect. 4.8.

Fct. 3.1.05 Time constant (T) for I
Range optionally programmable from 0.2 to 3600 seconds.

Fct. 3.1.06 to 3.1.08 Low-flow cutoff SMU

Refer to Section 5.9.

Automatic range change for I
Refer to Section 8.17.
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: | 5.1.3 Characteristics

of current output I

()

l\ﬁow direction

Imax
T100%
Tov
8 - .
% ™ Mx

I with BA F/R operation
BA changeover via S
F/R changeover via F

S
T %
high - fow low  high
9%
s
24 Volt &
< =
v Y
0velt
O S
% o0 | s s o 1o *
tigh low low  high
9% %
F
24 Vott
ovolt
ag a;
% 1o w o %
high low
e.g. operation indicator
I
a Log,
R 0,
<% — ——=<F
Mx  fm 100 Max g

(12)

N
F/R operation
F/R changeover via S

S o
% Mx 10 0 0 M %
S

24Volt
0Velt
g LS
% wx W o Max %
F/R operation
F/R changeover via F .

G 03
% %
.

ZVolt
0 Volt
8¢
% Mx W ™ Mx %

F/R operation
with 1 indicating instrument

I3
N/

I with BA 1 flow direction
BA changeover via S

I
8%+

80% +

% - O
% %
s

2 olt o
»
v
0Volt
uR T VI T &
% 0 B0 1w %
lov tigh
%

Direction indication for I

lmal
A
S . G
3
% Mx 10 0 0 Max %
[N e
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5.8.1 Application F (Fct. 3.2.01) . ]

Application F | Programming Other functions Connection| Charac-

via Fet. ... programmable via Fct. ... diagrams | teristic
F I s SMU F TRIP PT.F for of
3.2.01 3.1.01 3.3.01 3.2.07 to 3.3.01 + outputs outputs
3.2.09 3.3.04 see Sect. see Sect.
2.6.5 583(+5.16.4)
1 flow . .
direction 1DIR. any any possible possible @ F1(S1+52)
F/R operation
F/R changeover } 2 DIR. any F/R IND. F | possible no ® F2(SD)
via S
F/R operation
F/R changeover | 2 DIR. F/R IND. F | any possible possible F3(51+32)
vial
Direction F/R IND.I | 2 DIR. any no no ® F4

indication for I

Switched off
(& OHz/0 V) OFF

any any no no - F5.

[ 5.8.2 Other programmable functions for F

Fct. 3.2.02 Unit for frequency output F
PULSRATE Enter pulses per unit time (see Fct. 3.2.03)
PULSE/UNIT Enter pulses per unit volume (see Fct. 3.2.04)

Example of PULSRATE

Full-scale setting: 1000 Liter per second (set via Fct. 1.01)

Pulse rate: 1000 pulses per second (set via Fct. 3.2.03)
Pulse value: 1 pulse per Liter

Changeover of full-scale setting: 2000 Liter per second (change over via Fct. 1.01)
Pulse rate: unchanged (see above), 1000 pulses per second
Pulse value now: 1 pulse per 2 Liter

Example of PULSE/UNIT

Full-scale setting: 1000 Liter per second (set via Fct. 1.01)

Pulse value: 1 pulse per Liter (set via Fct. 3.2.04)

at 1000 Liter per second: 1000 pulses per second = 1 pulse per Liter
Changeover of full-scale setting: 2000 Liter per second (change over via Fct. 1.01)
Pulse value: unchanged (see above), 1 pulse per Liter

at 2000 Liter per second: 2000 pulses per second = 1 pulse per Liter as before

Fct. 3.2.03 Pulse rate for 100% flowrate (Fyggy)
(appears only if "PULSRATE” entered in Fct. 3.2.02)

Range: 2.778 % 10%° to 10000 PuiSe/Sec
0.1667 to 600000  PulSe/min
10 to 36000000 PuiSe/hr

Fct. 3.2.04 Pulse value

(appears only if “PULSE/UNIT” entered in Fct. 3.2.02)

Unit: Select from List in Section 5.1

Range: 0.0001 to 0.9999 * 10° PulSe/Unit

Programming: Refer to Sect. 8.3 “Programming”!

Enfry is not checked but:

Quoo% * pulse value must be less than or equal to 36 000 000 pulses/hr (equivalent to 10 kHz)!

Programming of Fct. 3.2.03 + 3.2.04 see Section 5.3.

Fct. 3.2.05 Pulse width

. Five pulse widths are selectable for frequencies less than or equal to 10 Hz: 30 / 50 /100 7 200 7 500 m Sec.
{Note output load and frequency ranges, see Table in Sect. 2.6.3.)

Fixed pulse widths are provided for frequen01es above 10 Hz (see Sect. 2.8) regardless of the pulse width (see above) that
has been programmed.
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Fct. 3.2.06 Time constant (T) for F
T<F>=02 Sec Time censtant = 0.2 second (best for counting and/or batching processes)
T<F>=T<I> Same time constant as for current output I, see Fct. 3.1.05

(practical if frequency output F used for instantaneous-value measurements)

Fct. 3.2.07 to 3.2.09 Low-flow cutoff SMU
Refer to Section 5.9.

l 5.8.3 Characteristics of frequency output F

G ) ®)

1 flow direction F/R operation F/R operation
F/R changeover via S F/R changeover via I
F F
Fmax T
a 3 X % & 3
% W Mx % % M 0 0 © Hx | % Mx W wn M %
S I
2% Volt Imax
0volt 152,
% % % L3
% wx 10 o W mx % % Mk 10 o Max %
Direction indication for I Switched off
F F
24 Voit
0Volt 0 Voit
% S % i 3
% Max 10 W Max % % Mx 10 0 Mx %

Sk
= — T T -
% Max M 0 May o

Frequency or pulses/unit time at frequency output for flowrate Q =100% (full-scale range) for F/R operation +
setting in PULSE/UNIT (Fet. 3.2.02 + 3.2.03)

Frequency or pulses/unit time at the output always refer to the setting of the full-scale range for the forward range Fipon
(Fet. 3.2.03).

_Setting Frequency or pulses/unit time
QF 1009 ©quals Qg yo00 (Fet. 1.01/1.02 = NO) F: Fioos  RiFloo
QF 100% dreater than QR 100% (Pct 1.01/1.02 = YES/ 103) F: FIOO% R: Qéw- * Fmo%
greater tian F 100%
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@ To avoid erroneous measu:rements at low flowrates, the
SPVIPJ DVVLLthD uie buJ.J.UllL dJ.lu. u.culuc.u\,y Uu.l.lJU.Lb \.L'T'.l’}

off. I goes to Ipy (Fct. 3.1.02) and F to 0 Hz.

® If “NO”is entered under functions 3.1.06 + 3.2.07, fixed
cutoff “on” and cutoff “off" values of 0.1 and 0.25%,
resp., of Qoo (full-scale range, see Fct. 1.01) act on the
outputs I + F.

® If “YES”is entered under functions 3.1.06 + 3.2.07, the '

cutoff “on” and cutoff “off” values forI + F are separately
adjustable in the ranges specified below.

® The low-flow cutoff (SMU) can be indicated either for I
orfor F via the status indication output S (see Sect. 5.16).

Fct. 3.1.06 Low-flow cutoff (SMU) for I desired?
Enter NO or YES.

Fct. 3.1.07 Cutoff “on” value for SMU-I

(appears only if “YES” entered in Fct. 3.1.06)

Range: 01 to 19 PERCENT of Qo

The low-flow cutoff drives the current output to Iy when the
flow decreases to the cutoff “on” value (see Fct. 3.1.02).

Fct. 3.1.08 Cutoff “off” value for SMU-I

(appears only if “YES” entered in Fct. 3.1.06)

Range: 02 to 20 PERCENT of Qg%

This value must be greater than that of Fct. 3.1.07, other-
wise a “plausibility” error (Exr. POB) will occur, see Sect. 4.5.
When the flow returns to the cutoff “off” value, the current
output returns to normal.

Fet. 3.2.07 Low-flow cutoff (SMU) for F desired?
Enter NO or YES:

Fet. 3.2.08 Cutoff “on” value for SMU-F

(appears only if “YES” entered in Fct. 3.2.07)

Range: 017 to 19 PERCENT of Qo

The low-flow cutoff drives the frequency output to 0 Hz
when the flow decreases to the cutoff “on” value.

Fet. 3.2.09 Cutoff “off” value for SMU-F

(appears only if “YES” entered in Fet. 3.2.07)

Range: 02 to 20 PERCENT von Qg

This value must be greater than that of Fct. 3.2.08, other-
wise a “plausibility” error (Err. PO6) will occur, see Sect. 4.5.
When the flow retums to the cutoff “off” value, the fre-
quency output refurns to normal.

Electrical connection, characteristic and programming of
outputs, refer to Sect. 2.6, 5.7 + 5.8.

Fct. 1.06 Define direction of forward (normal) flow
(+ or -)

In the case of F/R operanon program the direction of the
forward flow with “+” or ", in accordance with the arrows
marked “+" and ‘- on the primary head. Note that if the
flowmeter does not have a “+" and “~" on the primary head
the “+" direction is the direction the arrow is pointing.

Fct. 1.01 Full-scale setting for flowrate Qyqqq,
Program the full-scale range. Unit and range, see Sect. 8.1
+ B.3.

Fct. 1.02 Separate range desired for reverse flow?
Enter “YES” only if the range required for reverse flow is
different from the range for the normal (forward) flow. If not,
enter "NO”.
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Fet. 1.03 Full-scale range for reverse flow
(appears only if “YES”entered in Fct. 1.02). This is used fo:
programming the full-scale range for reverse flow. Uni
and range, see Sect. 8.1 + 5.3. This value must not be
greater than that of Fct. 1.01, otherwise “plausibility” erro:
(Err. PO2) will occur, see Sect 4.5.

A choice of languages for the display texts is offered ir
Fct. 4.01:

©® (GB/US English

® D German
® F French
® SF Finnish

other languages pending.

Enter NO or YES.

® If "NO” entered, there are 2 ways of entering the pro-
gramming mode:
L. by pressing the E key only or
2. by pressing the [ E VB B keys.

® [ "YES” entered, the only way of entering the
programming mode is to press keys as follows:

® Enter in Fct. 4.03 whether or not the outputs shall hold
the last values (before entry into the programming
mode).

® If “YES” entered: output values prior to entry into the
programming mode are retained during programming.
After leaving the programming mode, the outputs go to
the values corresponding to the actual operating condi-
tions.

® If “NO” entered: the outputs go to the programmed
minimum values:
I to the value of loy (see Fct. 3.1.02)
F 1o 0V, consequently no pulses
S to0OV.



An arbitrary volumetric flow unit or, if density of the fluid
product is consistent and known, a unit of mass (weight)
can be programmed in functions 4.04 to 4.06. The unit
*h Liter/hr” (hecto-liters per hour) is factory-set unless
another special unit is specified. US-version: “US

MG/DAY” (US million gallons per day).

Fct. 4.04 Text for field-
Volumetric (or mass) unit per unit time

Text for volume (mass): 6 characters (places)
Text for time: 3 characters (places)
The fraction bar */" in the Tth place has a fixed position.
Alpha characters A-Z and a-z, numbers 0-9 or blank
character () are selectable for every place.

key will sequence the alpha characters
and numbers in the order given above.

The K key shifts the cursor 1 place to the right.

Text examples are given in the following Tables in

Pressing the

brackets (....../...).

programmable unit

Fct. 4.05 Conversion factor Quantity Fy,
Enter the factor Fy; = quantity per 1 m®.

Examples of volume per unit time

Desired
units:

Volumetric
unit
in Fct. 4.04

Factor Fy
(see Table)

Input in
Fct. 4.058

Time unit -
in Fct. 4.04

Factor Fp
(see Table)
Input in
Fct. 4.06

Examples of mass per unit time

Hecto-liters
per year

h Liter

10

1.00000 + 1

YR

31536000
(seconds)

3.18360 + 7

Deci-liters
per hour

d Liter

10000

1.00000 +4

hr

3600
(seconds)

3.60000 +3

Product density ¢ = 1.2 g/cm® = 1.2 kg/Liter = constant
Mass of 1 m® product = 1200 kg = 2646 pounds

Volumetric unit | Factor Fy, Inpuit

Cubic meters (m 3) 1.0 1.00000 £+ O

Liters (Liter) 1000 1.00000 + 3

Hecto-liters ( Liter) " 10 1.00000 + 1

Deci-liters (d Liter) 10000 1.00000 + 4 Desired

Centi-liters (¢ Liter) 100000 1.00000 + 5 unit:

Milli-liters (m Liter) | 1 000000 1.00000 + 6

US gallons (US G) 264.172 264172 + 2 %4
— - in Fct. 4.

US million

gallons (US MG) 0.000264172 | 2.64172 — 4 f’saecetoéa%‘fe)

(Epegr gatlons 219.969 219969 +2  poum

Imperial mega- Fet. 4,05

gallons (GB MG) 0.000219969 | 2.19969 — 4 T]m .

Cubic feet (Feet 3) 35,3146 353146 + 1 T For 464

Cubic inches (inch 3) 61024.0 6.10240 + 4 Factor Fy

US barrels liquid 8.38364 838364+ 0 (see Table)

US fluid ounces 33813.5 338135 + 4 Input in

Fct. 4.06

Fct. 4.06 Conversion factor Time Fp

Enter the factor Fr in seconds.

Time unit Fsicct:;cfsﬁ Input

Second (Sec) 1 1.00000 = O

Minute (min) 60 6.00000 + 1

Hour (Ar) 3600 3.60000 + 3

Day (DAY) 86400 8.64000 + 4

Year (YR) 31536000 315360 + 7 -

(= 365 days)

Kilograms
per minute

kg
1200

1.20000 + 3

min

60

6.00000 + 1

Pounds
per hour

Ibs
2646

2646 + 3

hr
3600

3.60000 +3

. Fet. 1.05 GK value

The primary constant CK is factory-set. Range: 0.5 to 14,
dependent on primary head, see instrument nameplate.

Fct. 4.07 Magnetic field frequency
The magnetic field frequency is factory-set to 1/6, 1/16
or 1/32 of the power frequency, see signal converter

nameplate.

Data of Fet. 1.05 + 4.07 must not be changed! Exception: replacement of primary head, see Sect. 8.2
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| 5.16.1 Application § (Fct. 3.3.01)

Application S Programming Other functions Characteristic of output signals Connectic
via Fct. ..., programmable S Diagrams dlagra:q:
s I F via oV 24V S: Sect. 5.16.4 for
3.3.01 3.1.01 3.2.01 Fet. ... ’ 1: Sect. 5.7.3 joutputs se
F: Sect. 8.8.3 | Sect. 2.6:&
Switched off OFF any any no constant - . S8 -
e.g. operation indicator ON any any no - constant S4 ®
Direction forward reverse
indication for I F/RIND. I 2 DIR. any RO flow flow 12 ®
Direction forward reverse
indication for F F/RIND. F any 2 DiR. no flow flow F2 ®
Automatic
range change BA .
1 flow direction AUTO.RANGE 1 DIR. an; BA: 3.3.02 (Sect. 5.17) high range low range 13 @
F/R operation AUTO.RANGE 2 DIR. F/R IND. I} BA:3.3.02 (Sect. 8.1T) high range low range 14
Trip point Gy ITRIP PT. any any Gr: 83.3.03 (Sect. 5.18) below Gp above Gy S2 ©)
Trip point G¢ F TRIP PT. any any Gr: 33.04 (Sect. 5.18) below Gg above Gg S2 ®
Low-flow SMU I: 3.1.06 to outside within
cutoff SMU-I LECUTOFFI | anmy any 3.1.08 (Sect. 5.9) SMUA values | SMUH values 51 ®
Low-flow ’ SMU F: 3.2.07 to outside within
cutoff SMU-F - LFCUTOFFF|  any any 3.3.09. (Sect. 5.9) SMUF values | SMUF values 51 ®
Indicate errors ADC ERROR any any no error 110 €rror S3 ®
) TOT. ERROR any any no error no error 53 ®
K ALL ERROR any any no error TI0 error S3 ®

IEIG.Z Other programmable functions for S

Fct. 3.3.02 Automatic fange change BEA for I -

(appears only if “AUTO.F?ANGE” entered in Fct. 3.3.01)

® The BAisprogrammable in 1% increments in the ratio of
1:20 to 1:1.25, corresponding to 05 to 80 PERCENT of

Qu00%-

® This value must be greater than the SMU-I cutoff “on”
value see Fet. 3.1.07, Sect. 5.9, otherwise “plausibility”
error (Err. P12) will occur, see Sect. 4.5.

Fct. 3.3.03 Trip point for I
(appears only if 7 TRIP PT.” entered in Fct. 3.3.01)

® The trip point is programmable in 1% increments in the
range of O7 to 110 PERCENT of Qioos.

@ This value must be within the oufput range of current
output I (max, Fct. 3.104) and greater than the SMU-I
cutoff “off” value (Fct. 3.1.08), otherwise a “plausibility”
error (Err. P14) will occur, see Sect. 4.5.
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® Iflio0 (Fet 3.1.03) is programmed to values less than 2
mA, the trip point can be set to a maximum value o

Gr < 22mA 4 1109
Lioos
@ The limit switch operates with a delay equal to the tim
constant of current outputI (Fct. 3.1.08), see Sect. 5.16.
Fct. 3.3.04 Trip point for F
(appears only if “F TRIP PT.” entered in Fct. 3.3.01)

® The trip point is programmable in 1% increments in th
range of 07 to 115 PERCENT of Qioo.

@ This value must be greater than the SMU-F cutoff “of
value (Fct: 3.2.09).

® The limit switch operates with a delay equal to the tim
constant of frequency output F (Fct. 3.2.06), see Sec
5.16.3.



5.16.3 Response time, setting of time constant ' j

® ChangeoverinF/Rmode and operation of the limit switches Gy and Gr take place with a time delay in accordance with the
set time constant for I (Fct. 3.1.05) or for F (Fet. 3.2.06).

® Recommended settings for time constant I and F

Function Respdnse time Time constant Function § Application
) I F
Fct. 3.1.08 Fct. 3.2.06 Fct. 3.3.01
F/R operation T<F>=T<LI> Volumetric counting
I+F delayed any (same as']) F/R IND. I in both directions
F/R operation T<F>=T<I> Volumetric counting
F delayed any (same asI) F/RIND. F in both directions
/R operation |, rteneous any T<F>=02sec. |F/RIND. E i ﬁ%rdﬁiiﬁfgfse
. . acc. to '
Ic‘;‘m“ switeh | 4olayed desired any ITRIP PT dlelayed
1 response time : alarm

Cimit switeh | tantoncous | any T<F>=02sec. |F TRIPpPT. ~ |DStantaneous

G ‘ alarm
L5.16.4 Characteristic of status indication output § ' j
Low-flow cutoff Limit switch Error messages
forIor F forIorF

S S S
2ot - L AL, Wt L
4 'y
0 Voit 0 Volt o error
] ap [ a; 1t _
% Mx M oo ol o o % T e W& G W oMx % !
off Foooff

t F 1 F

T Fmax = 115% i Frax = 115%
T Froo%e Lo T Froo
1 F
Lot ] G .
F=0te Igs, ¥F=0hz |
- . y 1 b SR = 2t
3
%o Mx W on on |0 Mk % % Mx 10 0 G MW Mx P
off off
A .
S switched on S switched off
s s
2% Wit
0 Volt !
A Q 0
: 3 R Q¢
5 T T -~ -
%M W : o M % % Mk W B e
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The automatic range change features 2 measuring ran-
ges that are automatically switched as a funcfion of the
flowrate.

The ratio between low and high range is programma-
ble between 1:20 and 1:1.25 (corresponding to 5 to 80
PERCENT of Qioow), see Fect. 3.3.02 + Sect. 8.16.

This value must be greater than that of the SMU-I cutoff
“on” value, see Fect. 3.1.07, Sect. 8.9, otherwise “plausi-
bility” error (Err. P12) will occur, see Sect. 4.5,

Changeover occurs from high to low range on decrea-
sing flow at approx. 88% of the low range, and from low
to high range on increasing flow at approx. 98% of the
low 1ange.

The status indication output (term. 4/43) always dis-
plays the active range: 0 V=highrange and 24 V=Ilow
range.

Electrical connection is shown in connection diagram
@ or® in Sect. 2.6.5; for characteristic of outputs I + S5,
see diagrams I3 and I4 in Sect. 8.7.3.
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The status indication output S can be used as a trip point
switch (Gr or Gr) for current or frequency output, see
Sect. 5.16.

When the current (I) or frequency (F) exceeds the trip
point, the status output (S) switches from 0 V to 24 V.
There is no dead band associated with this function.

Trip point switches C; and Gr operate with a time delay
equivalent to the set time constant for I or F (see also
Sect. 5.16.3 in this connection).

Trip point switch G,
Set “I TRIP PT.” under Fct. 3.3.0L.

The trip point can be set under Fct. 3.3.03 in the range
of 01 to 710 PERCENT of Quow (Fct. 1.01).

This value must be within the oufput range of current
output (Tmax, Fct. 3.1.04) and greater than that of the
SMU-I cutoff “off” value (Fct. 3.1.08), otherwise “plausi-
bility” error (Err. POT) will occur, see Sect. 45.

If Tiooos (Fct. 3.1.03) is programmed to a value less than
20 mA, the trip point can be set to a maximum of

22 mA
Gi< — % 110%
Tioow

Trip point switch Gr
Set “F TRIP PT.” under Fct. 3.3.01.

The trip point can be set under Fct. 3.3.04 in the range
of 01 to 115 PERCENT of Quox (Fct. 1.0D).

This value must be greater than that of the SMU-F cutoff
“off” value (Fct. 3.2.09).

To facilitate easy and rapid initial start-up, current ouf]
and pulse output are set to process flow measuremen
“9 flow directions” (Fet. 3.1.01 + 3.2.01) so that -
instantaneous flowrate is displayed and the volume {I
counted independent of the flow direction ("“+" or
Fct. 1.06). Measured values may possibly be display
with a “~" sign.

This factory setting may possibly lead to measuring e
particularly in the case of volume flow counting:

For example, if pumps are switched off and a “backdlc
occurs which is not within the range of the low-flow cu
(SMU-, Fet. 3.1.06 and SMU-F, Fct. 3.2.01, see also S
8.9), or if separate displays and counts are required
both flow directions.

To avoid faulty measurements in these cases, therefor
may be necessary to change the factory setting of somc
all of the following functions:

- flow direction, Fct. 1.06 (Sect. 5.4)

— current output, Fet. 3.1.01 (Sect. 8.7 + 5.10)

— frequency (pulse output, Fct. 3.2.01 (Sect. 8.8 + 8.
‘_ status indication output, Fct. 3.3.01 (Sect. 5.16)

—~ low-flow cutoff, Fct. 3.1.06 and 3.2.07 (Sect. 5.9)

- display, Fct. 2.01 and 2.03 (Sect. 3.8 + 5.6).




Part C

6.

Sp'eci‘al.i applications

Altoflux electromagnetic flowmeters are certified to Euzo-
pean standards and to Factory Mutual standards
(FM) as electrical appliances suitable for use in hazar-
dous areas.

Only the primary heads are permitted to be installed
in the hazardous area. The signal converter must always
be installed outside the hazardous area.

Allocation of temperature class to temperature of the fluid,
meter size and material of the measuring tube liner is spe-
cifled in the test certificate.

Since the intrinsically safe signal circuit is grounded under
field conditions via the fluid, equipotential bonding is
required in the entire hazardous area and in the cable nun
of the intrinsically safe signal circuit (inside and outside the
hazardous area). ’

Test certificate, certificate of conformity and wiring
instructions are attached to the Installation and
Operating Instructions (applies only to hazardous-
duty equipment).

The signal converter is equipped with an internal automa-
tic reference unit which ensures optimum adjustment to
the input signal from the primary head during changing
flowrates.

In the case of rapidly changing flowrates, €.g. batching
processes and where operation with reciprocating pumps
is involved, it may be necessary to influence or cut out this
automatic unit via Fet, 4.08 and 4.09.

With Fct. 4.08, the response time of the automatic unit is
decreased by up to 30%.

The automatic unit is switched off via Fct, 4.06. However,
this reduces the measuring accuracy of the signal con-
verter.

Since there are no hard and fast rules for applying Fct. 4.08
and 4.09, it is advisable to determine the optimum setting
as follows.

Always switch off the power source before connec-

ting and disconnecting cables!

©® Connectan LED with series resistor (0.68 to 2 kohms) or
an oscilloscope to terminals 4 + 43 (digital voltmeters
are unsuitable).

® Program “ADC ERROR”in Fct. 3.3.01 (status indication
output).

Start the flow.

The optimum setting for the signal converter is I'ound
when the LED does not turn off (remains lighted).

® [f the LED tumns off, even momentarily, reprogram the
signal converter in the following order until the LED
remains on (lighted).

Order Fct. 4.08 Fct. 4.09

lst NOISE AUTO. REF,
2nd , NO NOISE HIGH FLOW
3rd NO NOISE MED1-FLOW
4th NO NOISE MED2-FLOW
Bth | NO NOISE MED3~FLOW
6th NO NOISE LOW FLOW

Special applications, functional checks and service

® Subsequently, reprogram Fct, 3.3.01 (status indication
oufput) according to its original application.

® If the above procedure does not lead to the desired
effect, please consult factory.

Output values can be stabilized to values as for “zero” flow
to prevent random output signals when the measuring tube
is empty or when the electrodes are not wetted in the event
the measuring tube is partially full.

Totalizer Display —» does not accumulate random
counts

Current output  ——» value of Iy (see Fct. 3.1.02)
Frequency output —» 0 V (= no pulses)

Preconditions i

® Electrical conductivity of fluid > 200 #S/cm (umho/cm)
[> 800 uS/cm (umho/cm) in conjunction with primary
head IF'S 8000 (-Ex), DN < 15 or < 1/,"] ‘

® Max. signal cable length 50 m (165 ft), for cable type DS
- or BTS.

Changes on basic pc board
(see components drawing, Sect. 9.1)

©® Insert two resistors Ry = 10 Mohms
@ Insert soldering jumper L.
Additional change to programming

Program low-flow cutoff (SMU) for current outputIand fre-
quency output F as follows (minimum values):

Fet. I F Comments
3.1.08 YES YES Activate SMU
32,07

2;%:833 1 PERCENT |1 PERCENT |Cut off “on” value
g:%;gg 2 PERCENT | 2 PERCENT | Cut off “off” value
Note

The low-flow cutoff function does not affect the flowrate
display, Fct. 2.01: DISP. FLOW. Therefore, depending
upon the resolution of this display, there may be a slight
positive or negative flowrate displayed during the period
the pipe is empty or the measuring tube electrodes are not
wetted.

@ The signal converter can optionally be equipped with
magnetic sensors, see Sect. 4.1, Item 5.

©® This allows programming of the signal converter by
means of a hand-held bar magnet. Function of sensors
without removing the front coveris the same as the cor-
responding keys, Sensor response is acknowledged
by symbols in the Ist line of the display.

® Hold the bar magnet by the black rubber cap. Apply
blue end of the magnet (north pole) to the glass pane
above the magnetic sensors. )
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Pipes with electric corrosion protection are generally insulated

inside and outside so that the liquid has no conductive

Jiu VU il

connection to ground. The primary head must be insulated
from the pipe. Note the following when installing the flow-
meter:

Ui [iteis)

@® Grounding rings that are insulated from the pipe flange
must be fitted to both sides of the flowmeter. Groundin
rings, flowmeter and functional ground must be intercor
nected.

@ The pipe flanges must be connected to each other using
copper cable (L) but must not be connected to the primai
head. '

Insulated installation in the pipeline

Fit insulated stud bolts for the flange connections. Use
bushes and washers made of insulating material; not
included with supply, to be provided by customer.

=
JE_ T

[

I\
) F DIED2 RF

D1, D2  Gaskets, not included with supply,
o be provided by customer
E Grounding rings, option, see Sect. 1.3.6.
F Flange, primary head
RF Pipe flanges
1 Bolt
2 Nut
3 Washer
4 Insulator

Gfonding IFS 4000

Grounding M 900

pipeling pipeling pipeline pipeline
] [ 1
RE RF RF
D1, D2  Gaskets, not included with supply, to be provided | Insulated stud bolt
by customer L Copper cable, cross-section > 4 mm2 C
E Grounding rings, option, see Sect. 1.3.7. (10 AWG), not included with supply, to be provide
F Flanges, primary head b?' customer
FE Functional ground, cable > 4 mm?2 Cu (10 AWG), RF Pipe flanges ,
not included with supply, to- be provided by V1, V2 Connecting wires, bolted to grounding rings
customer and to “neck” of the IFS 4000; or to flange F of th

IFS_4000: connection to U-clamp terminal .on
“neck” of primary head :

M_900: connection to flange F of primary head.
Equip FE cable with cable lug for M6 bolt (M8 for
= DN 40 or > 114"), not included with supply, to be
provided by customer
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T ‘I‘hngﬁdﬁaibhécks :

Always switch off power source before connecting
and disconnecting cables!

Connect milliammeter (Class 0.1% at 125 mA) in series to
the field coils of the primary head (terminals 7/8). Make
sure it is connected propetly!

Power the system. Wait 18 minutes for system to warm up.

Plug jumper @ alternately into the two positions “A” on
plug board ® located on the front panel of the signal con-
verter (see Sect. 4.1). 115 to 135 mA must be measured in
both positions with the polarity reversing between the two
positions.

The sum total must agree with the value stored under
Fet. 4.10. Max. variation 1 mA.

Switch off the system!
Replace jumper @ in normal position.

Disconnect milliammeter and make sure that the field
power supply cable for the primary head is properly con-
nected to terminals 7 and 8. :

E

Always switch off power source before connecting
~and disconnecting cables!

Set “zero” flow in the pipeline, but make sure that the
primary head is completely filled with fluid.

If this is not possible, switch off the signal com‘rerter,
remove signal cable from terminals 1, 2 + 3 in the terminal
box and short terminals 1, 2 + 3 together.

Switch on the signal converter and wait 15 minutes.
Press the following keys for zero measurement (Fct. 1.07):

— K "Err..” appears on the display, press the B key;
otherwise proceed as follows.

- B3, 5(6) * D key, display: Fot. .07 ZERO CALIB,

- B3, display “CALIB. NO”(=do not perform zero measu-
rement)

- B, display “CALIB. YES” (= perform zero measure-
ment)

- B, zero measurementin progress, duration approx.
45 seconds. Display: actual flowrate 0.0% of full-scale
range, max. deviation +0.2%; if greater, check whether
flowrate is actually “zero”.

— HAfter zero measurement:

Display “STORE NO” (= do not store new zero value,
retain old value).

Press O key, display “STORE YES" (= store new zero
value). .

- Regardless of whether the new zero value is to be sto-
red or not, exit from the programming mode as fol-
lows: ‘

Press Elkey 5 *; signal converter reverts to measuring
mode.

- If terminals 1, 2 + 3 had been shorted together (see

above), switch off signal converter, remove shorting
jumpers, and reconnect signal cable to terminals 1, 2+3.

Always switch off power source before connecting and disconnecting cables!
'The test points in boxes with thin line borders need only be checked when:

1. The system has been newly installed,

2. Signal converter or prifnary head has been replaced,
3. The wiring arrangement has been changed.

The test points in boxes with thick line borders should be checked every time the system is tested.

Rated voltage of SC 100 AS no
(and power driver NB if

A 4

Set to correct
rated voltage!

applicable) correct?

continued on next page

Mount signal converter
closer to primary
head!

es
Y y
Is cable cross-section ade- no . Use new cable with adequate
quate for field power cable P cross-section! (If applicable,
(term. 7/8), see Sect. 2.4? mount power driver NB closer
| to primary head).
yes
A 4 .
- ; Is signal circuit
| Meemre condctnty ot By e 150,55, 30) wied 20— it so ignal ol &
- nal converter & primary head. usmg 51gn21 ceble B {type BTS) or mount
Check against diagrams: is (ype BTS)? Sgnlloo F;lSe aCilo'ser to
length less than permissible yes prmary :
value Lipay? y

4]




Is grounding of primary head

grounding of primary h
(counterflange to measuring
ground) as specified?

]
o]

A 4

es
*y

Is signal cable's insulation
to ground faultless (no
short between shield and
ground)?

no

Connect tc groun
LONNECT (O Groulis

to regulations

yes
A 4

Is current output correctly
programmed?

no

Insulate correctly!
(Replace if damaged!)

yes

h 4

Are receiver. instruments at
term. 8, 6 correctly connected
(in series, note load. Ranges
acc. to current output, max. I
instr: with single-ended input)?

no

Set correctly.
Mark change on nameplate!

yes

Y.

Is SC 100 AS set to correct
primary constant GK? Are.
CK values, magnetic field
frequency and current range
on nameplates of primary
head and signal converter
(power driver NB) identical?

no

\ 4

Connect as specified in
Sect. 2.6!

yes

A 4

Check zero setting; see
Sect. 7.2. In order?

no

Re-enter primary head con-
stant GK (and magnetic field
frequency if necessary) at
SC 100 AS! Required current
range if necessary with
power driver NB!

yes
\ 4

Check direction of flow,
see Sect. 5.4.

yes

A 4

Do all receiver instruments
deflect in the right
direction?

no

A 4

Check signal converter
SC 100 AS (and power driver
NB, if applicable)!

yes
A 4

Do receiver instruments
indicate the right value?

no

Connect receiver instruments
with correct polarity!

yes

Y

Is local display steady at
constant flow rate? '

no

Check system, particularly
primary head constant GK. If
test negative, check signal
converter SC 100 AS (and
power driver NB)!

yes

A4

System in order.

Increase time constant
(Fct. 3.1.05 for SC 100 AS).
Reading steady?

no

’

Check primary head and, if
applicable, power driver NB
(incl. wiring)!
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Display 1st line [2nd line] Comments

Key

' (ENTER 1,2,3,4,5] with
D > n a E E Coding, dependent on programming of
or Fet. 4.02 (YES or NO), refer to Sect, 4.6 + 5.12
E without

Err. 01..16 Error(s) in measuring mode, see E-List, Sect, 4.4

appears only, if one or more errors have occurred during measuring operation

4] Err. 02..16 display next error, if more than one
E| terminate error display

Fct. 1.00 [FLOW DATA] Main menu level, Ist main menu displayed, continued as described below

Main menu level Submenu level ‘ Data level
Functional level Data/Units Numerical values
4] Select Select Select next Increase ﬂashing digit
main menu submenu or function proposal (cursor) by 1 )
] Enter displayed Enter displayed Return to functional Shift flashing digit (cursor)
main menu submenu or function level, previous data/units retained’ | 1 place to the right.

i Note: If in last position, system
will revert to functional level,
last numerical value retained

—_— Revert to main menu Revert to functional level, store new data,
E or submenu level units or numerical values temporarily. *

* Flashing display £rr. 0000< MIN or Err. 9999 > MAX = numerical value too low or too high, Press any key to obtain dis-
play of permissible minimum or maximum value, then enter correct numerical value.

Important ’ :
Continuously pressing the B or IY key will cause the function of these keys to be continuously repeated (autorepeat
function).

2. Ifno keystrokes are made for approx. 180 seconds, the signal converter will automatically revert to the measuring mode
without accepting any changed data into the measuring program (time-out function). Exception: if at start of program-
ming errors Err. EO4, EO5 and/or E14 are established, see Sect. 4.4. i

Newly entered data will only be accepted into the measuring program if the pProgramming mode is terminated
by following the procedure below.

: L &= lf = - = —
Key Display 7st line [2nd line] Comments
1,200 3xH Fet. 1.00..4.00 Select main menu level
BEE Revert to measuring mode level
Plausibility check, lasts approx. 5 seconds
Actual measured value No error in plausibility check, any changed data accepted into measuring
program, actual measured value displayed (measuring mode level)
Err. PO1..14 Error(s) in plausibility check, see P-List, Sect. 4.5
4| Err. PO2..14 Display next error, if more than one
H Fot. 1.00 IFLOW DATA] Terminate error display and revert to main menu level, 1st main menu displayed,
select faulty function(s) and correct data, see Sect. 4.6

Display [2nd Jinel

(Sl E |2 IENTER 1, 2] Measuring mode not interrupted
EfE]E]| [TOT. RESETI Totalizer reset
. Actual measured value Measuring mode level, actual measured value displayed

i V z £ R R, R
Key Display 1st line [2nd linel Comments
COOOoHEA [ENTER 1,2,3,4,5] with
Coding, dependent on programming of Fet. 4.02

or . (YES or NO), refer to Sect. 4.6 + 5,12
E] without :

’ Err. EO1..E16 Error messages (not with Err. 04, EO5 and/or E 14)
E| Fct. 100 [FLOW DATA] Main menu level .
E LE| E Actual measured value Measuring mode level, actual measured value displayed




Description and mput

R e

!‘ull—scale nnge for

flowrate Qqooy

Unit: select from list (Sect. 8.1)
Range: (Sect. 5.3):

0.0034 to 542900 m°/hr or
0.8962 to 143400000 US G/min

After selecting unit, call numerical
value with ﬂ key. Ist digit flashes

1.02

REV. SCALE

Different range for reverse
flow? NO or YES

1.03

VALUE

Full-scale range for reverse
flow (appears only if YES entered
under Fct. 1.02)

Unit: sélect from list (Sect. 5.1)
Range: (Sect. 5.3):

0.0034 to 542800 m°/hr or
0.8962 to 143400000 US G/min
Value must not be greater

than that of Fct. 1.01

After selecting unit. call numerical

value with ﬂ key, lst digit flashes

1.04

DIAMETER

Meter size

Unit in mm or inch
Range: 2 to 4000 mm ot
0.0787 to 157.5 inch

After selecting unit, call numerical
value with D key, 1st digit flashes

105

'} GK VALUE

Primary constant GK
(see primary head nameplate)
Range: 0.5 to 14

1.06

FLOW DIR.

Define direction of forward
(normal) flow

Enter acc. to direction of arrow
{ + or — ] on primary head

107

ZERO CALIB.

DISP. FLOW

Zerxo calibration (Sect. 7.2) -
Cany out only at "0” flow and when
measuring tube compl. filled with fluid
1) Inquiry: CALIB. NO or YES

2) If YES: calibration (duration 45 sec)
with zero display in PERCENT of Qiogs
3) Inqun'y: STC]HE NO or YES

Umt fox flowrate dlsplay

® m°/Sec @ m®/min @ m°/h
® Liter/Sec @ Liter/min @ Liter/h
® US G/Sec @ US G/min® US G/h
® h Liter/hr or US MG/DAY
(=hectoliters per hour, for US version
US million gallons per day) factory
set, can be changed as required
via Fct. 4.04, 4.05+4.06 (Sect. 5.14)
® PERCENT

® NO DISPLAY

2.02

UNIT TOTAL.

.FctNo. 2,01 (h Liter/hr or US G/DAY)

Unit for totalizer display
®@m’® ®Liter @USG

® h Liter or US MG (hectoliters
or US million gallons) see

2.03

DISP. TOTAL.

Function of totalizer display
® + TOTAL. (= forward totalizer)
® — TOTAL. (= reverse totalizer)
® +/~ TOTAL. (= forward and
reverse flow totalizers, alternating)
® SUM TOTAL. (= sum of + and
- totalizers)
® ALL TOTAL. (= sum, + and
- totalizers, alternating)
® NO DISPLAY (= totalizer
switched on but no display)
@ TOTAL. OFF (= totalizer
switched off)

2.04

ERROR MSG

Which error messages fo
be displayed? (Sect. 4.4)
® NO MESSAGE
(= no error messages)
® ADC ERROR (= only ADC
conversion errors)
@ TOT. ERROR
(= only errors of internal totalizer)
® ALL ERROR (= &ll errors)

2.05

DISP. TEST

Carry out display test

Start with B3 key

3.1.01

FUNCTIONT

Descnpuon and input

‘'unction, current output (I)

@ OFF (= switched off) -

® F/R IND. F (=F/R indication for F)

@ 1 DIA. (=1 flow direction)

@ I< I 0 PCT. (=Forward/Reverse
flow, e.g. in 0-20 mA range:
F=10-20 mA, R=10-0 mA)

® 2 DIR. (= forward/reverse

flow, F/R measurement)

e

3.1.02

10 PCT.

Current for 0% flow (Ipy)
Range: 00 to 16 mA

3.1.03

1100 PCT.

Current for 100% flow,
Full-scale range ([1005)
Range: 04 to 20 mA
(Value at least 4 mA greatexr
than that of Fct. 3.1.02)

3.1.04

I MAX mA

Adjustment of max. output
current (I,.,)

Range: 04 to 22mA

(Value must be greater than/equal
to that of Fct. 3.1.03)

3.1.05

T-CONST. I

Time constant, current output
Range: 0.2 to 3600 Sec.

3.1.06

LF.CUTOFFI

Low-flow cutoff (SMU) for
current output?
NO or YES (Sect. 5.9)

3.1.07

CUTOFF ON

Cutoff “on” value SMU-I
(appears only if YES entered
under Fct.No. 3.1.06)

Range: 07 to 19 PERCENT

3.1.08

CUTOFF OFF

FUNCTION F

than that of Fct. 3

Cutoff “off” value SMU-I
(appears only if YES entered
under Fct. 3.1.06)

Range: 02 to 20 PERCENT
(Value must be greater

1.07)

Function, frequency output (F)
@® OFF (= switched off) - -
@® F/R IND. I (= F/R indication for I)
® 71 DIR. (=1 flow direction)
® 2 DIR. (= forward/reverse

flow, F/R measurement)

3.2.02

PULSOUTP.

Unit, frequency output

@ PULSRATE (=input in pulses

. per unit time)

® PULSE/UNIT (=input in pulses
per unit volume)

3.2.03

PULSRATE

Pulse rate for 100% flowrate
(appears only if PULSRATE
entered under Fct. 3.2.02)

Range:

2. 778*70'3 to 10000 pulses/Sec
0.1667 to 600 000 puises/min
10 to 36 000 000 pulses/hr
After selecting unit, call numerical

'3.2.04

PULSE/UNIT

value with B key, Ist digit flashes

Pulse value

(appears only if PULSE/UNIT
entered under Fct. 3 2.02),

Unit in pulses per m®, Liter, US G
or unit of Fct. 4.04, 405 + 4.08
(Sect. 5.14) - Range:

0.0001 to 0.9999+10° pulses
[no input check but:

Qioo%* pulse value <

36 000000 pulses = 10 kHz] R
After selecting unit, call numerical

value with D key, lst digit flashes

3.2.05

PULS WIDTH

Pulse width for frequencies <10Hz
® 30mSec. @ 50mSec. :
® 700mSec. @ 200mSec.

® 500mSec.

8.2.06

T-CONST. F

Time const. for frequency output
T< F> =02 Sec.

T< F> =T<I1> (=time constant :
for F same as for [, Fct. 3.1.08)

3.2.07

LF.CUTOFFF

Low-flow cutoff (SMU) for
frequency output
NO or YES (Sect. 8.9)




Fet. No. | Text Description and input Fet. No. ' Description and input
3.2.08 CUTOFF ON Cutoff “on” value SMU-F =

(appears only if YES entered ; v

under Fct. 3.2.07)

Range: 07 to 19 PERCENT g LANGUAGE gag%t/lzgs: cE= E;!g]?s};l )texts, Sect.511
3.209 | CUTOFF OFF Cutoff “off” value SMU-F ®D(= German) @ F (= French)

(appears only if YES entered © SF (= Finnish) @ others pending

under Fct. 3.2.07) 4.02 ENTRY CODE Coding for entry into

Range: 02 to 20 PERCENT programming mode? Sect. 5.12

(Value must be greater .
® NO = entry with E | key
than that of Fet. 3:2.08) ® YES — en ith keys

00 ODpooER

FUNCTION § Funct. of status indication output 403§ OUTP. HOLD Hold values of outputs
@ OFF (= switched off, during programming?
0 V at term. 4/43) . NO or YES (Sect. 5.13)
® ON (= switched on, 4.04 UNIT TEXT Text for field-programmable
24 V at term. 4/43, e.g. as ‘ unit, Sect. 8.14
operational status indicator : - A.Z!la.z/ 0.9/ __ (=space)
® F/R IND. I (= F/R indication 4.05 FACT. QUANT. = | Conversion factor for
for ), Sect 810 ) ‘ quantity Fy, Sect. 5.14
® F/RIND. F (= F/R indication Factor PM = quannty Eer 1 m3
for F), Sect. 5.10 Range: 0.00001+10°° to
® AUTO. BANGE (= automatic 9.99999x10+°
1ange change), Sect. 5.16 P
® I TRIP. PT. (= trip point 1as % 4.06 L FACT. TIME geo;vgxls‘lmn factor for time Fy
of Qigaes, Fct. 3.3.03) . e
® F TRIP. PT. (= trip point F as % poctar Pl seconds
ge: 0.00001%107 to
of Qjoge, Fct. 3.3.04) oo 9.99999x10+°
® LF.CUTOFF I (= low-flow cutoff I), -
Fct. 3.1.06 : 4.07 FIELD FREQ. Magnetic field frequency, !
® LF.CUTOFF F (=low-flow cutoff F) Sect. 5.15+8.2 )
Fot, 3.2.07 16 @15 @132 . ;‘
® ADC ERRGR 4.08 NOISE Noise rejection, Sect. 6.2 i
® 70T ERROR } s. E-List Sect. 4.4 ® NO NOISE @ NOISE
® ALL ERROR 4.09 REF. SEL. .| Selecting the reference voltage
3.8.02 | AUTO. RANGE Automatic range change for : Sect. 6.2
current output, see Sect. 5,17 1@ AUTO. REF.,
(appears only if AUTO. RANGE (= automatic reference)
entered under Fct. 3.3.01) @ HIGH-FLOW
Range: 05 to 80 PERCENT of Qio0s, (= high flow range)
(Value must be greater than ® MEDT-FLOW ;
SMU-I cutoff “on” value, Fct. 3.1.07) (= Ist medium flow range) !
3303 |ITRIPPT. Trip point for current output, ® MED2-FLOW ‘.;
Sect. §.18 (appears only if (= 2nd medium flow range)
ITRIP PT. entered under Fct. 3.3.01) ® MED3-FLOW :
Range: 0017 to 110 PERCENT of Qg0 (= 3rd medium flow range)
(Value must be greater than ® LOW FLOW H
SMU-I cutoff “off” value, Fct. 3.1.08) . (=low flow range) .
3.3.04 F TRIP PT. Trip point for frequency outpat, . 4.10 FIELD CUR. Input of field current
Sect. 5.18 (appears only if Range: 225.00 to 275.00 mA |
F TRIP PT. entered under Fct. 3.3.01) (see sticker at term 7 + 8 on
Range: 007 to 115 PERCENT of Qypoy "basic” pc board/with power driver ]
(Value must be greater than NB 900 F always =+ 250 mA)
SMU-F cutoff “off” value, Fct. 3,2.09) Must not be changed, Sect. 7.2 + 8.1!
—e e P e T O]

Please note: signal converter SC 100 AS/HPC/S, new structure of main menu 4.0 special functions

Fect. No. | Text Description and input
4.07 FIELD FREQ. Magnetic field frequency,
Sect. 8.15+8.2

®7/6 @116 @ 1/32

4.01 LANGUAGE ] Language of display texts, Sect.511

® GB/USA (= English) 4.08 SCALE SEL. Select preamplification, Sect. 13
® [J (= German) @ F (= French) ® AUTO (automat;'c) )
| ® SF (= Finnish) @ others pending : A/—ggg l;ligw Ehlgléiﬂowﬂrange) )
4.02 ENTRY CODE Coding for entry into . medium tflow range
pzogragmming ms;de? Sect. 5.12 ® LOW FLOW (low flow range)
— : 4.09 FIELD CUR. Input of field current
< ’,\,'gs;e;%%%e key Range: 225.00 to £275.00 mA
¥ . (see sticker at term 7 + 8 on
BAon [¢]E]E] . "basic” pc board/with power driver
NB 900 F always + 250 mA)
403 1 OUTP. HOLD fﬁfn;a;::;:mi’;‘;s Not to be changed, see Sect. 7.2 + 8.1
‘| NO or YES (Sect. 5.13) 4.10 NOISE Noise rejection, see Sect. 13
4.04 UNIT TEXT Text for field-programmable ONO @ YES
unit, Sect. 5.14 4.11 - LIMIT CNT Counter for off-limit condition
JA.Z/a.z/ 0.9/ __ (= space) (appears only if YES entered under
4.05 FACT. QUANT. Conversion factor for (Fct. 4:lO NOISE), see Sect, 13
quantity Fy,, Sect. 5.14 Range: 001 to 250
Factor Fyy = quantity ger Im® 4.12 LIMIT VAL - Limit value for noise amplitude
Range: 0.00001+107 to (appears only if YES entered under
) 9.99999+10%° Fct. 4.10 NOISE), see Sect. 13
4.08 FACT. TIME Conversion factor for time Fy Renge: O7to 90 PERCENT
Sect. 8.14
Factor Fr in seconds
Range: 0.00001+10° to
9.99999x10*° ) . 3




Err. P.. Text Description
Err. POT V RANGE Velocity v outside possible range (0.3 to 12 m/s or 1 to 40 ft/s)
. FULL SCALE (Fct. 1.01) <> DIAMETER (Fct. 1.04)
Err. PO2 REV. SCALE REV. SCALE (Fct. 1.08) > FULL SCALE (Fct. 1.01)
Err. PO3 I RANGE 10 PCT. (Fct. 3.1.02) > I 100 PCT. (Fet. 3.1.03) or difference < 4 mA
Err. PO4 I MAX mA I MAX mA (Fct. 3.1.04) <I 700 PCT. (Fct. 3.1.03)
Err. PO5 I CUTOFF I: CUTOFF ON (Fct. 3.1.07) > CUTOFF OFF (Fct. 3.1.08)
Err. POB F CUTOFF F: CUTOFF ON (Fct. 3.2.08) > CUTOFF OFF (Fct. 3.2.09)
Err. PO9 F> 10 KHZ Frequency for Qigoy > 10 kHz
Err. P10 PULS WIDTH' Max. pulse width exceeded (see Fct. 3.2. 05)
Err. P12 RNG./CUTOFF 2nd range of automatic range change (see Fct. 3.3.02) ‘< I CUTOFF ON (see Fet. 3.1.07)
Err. P14 ITRIP PT. I TRIP PT. (Fct. 3.3.03) outside range of current output (see Fct. 3.1.04)

E-List Description of error Rectify instrument fault Error output in ineasuring mode vi
Error messages and/or - Display (Fct. 2.04) and/ox
clear error message - Status indication output (Fct. 3.3.0
dependent on programming
Display NO | ADC | TOT. | ALL
1st line* ~ 2nd line - MESS. |ERROR|ERROR|\ERROR
Err. EO1 LINE INT. Power failure since ] - - yes yes
last programming reset totalizer(s) if necessary
Note: no counting during
power failure
Err. EO2 TOTALIZER Counts lost or totalizer 0 - - yes yes
overflow
Note: totalizer was reset! .
Err. EO3 DISPLAY Numerical overflow of display Check data Fct. 2.00 = - - yes
Display lstline: =--=-===
Display 3rd line: note ¥ Marker!
Err. EO4 EEPROM 1 Data error in EEPROM 1 Check instrument parameters * % % % w* % *
(parameters) @]
Err. EO5 CAL. DATA Calibration data lost Recalibrate signal converter, * * * * * * * %
please consult factory
Err. EOE EEPROM 2 Data error in EEPROM 2 (totalizer) - - yes yes
’ Note: totalizer deviation possible reset totalizer(s) if necessary
Err. EO7 | RAM Check-sum error in RAM O - - - yes
Err. EO8 ROM Check-sum error in ROM O - - - yes
Err. EOS ADC ADC value overranged or O - yes - yes
. ADC defective
Err. E12 FREQ.OUTP. F |Frequency output overranged O - - ~- yes
If necess., check data; Fct. 3.2.00
Err. E13 CUROUTP. I Current -output overranged O . - - - yes
. If necess., check data, Fct: 3.1.00
Err. E14 EE1 EE2 Current calibration values Terminate programming mode * % * % ¥ % * %
EPPROM 1+2 are different ¢
press [ key 4x), values
(occurs only when pc board changed) corrected automatically
Err. E16 FUSE F5 fuse for power failure Fit new F5 fuse, yes*¥* |yegk*¥ |yeg***| yeg
identification defective see Sect. 8.5
* When errors are displayed during the measuring mode, "a numeral” and "Err." will appear in the st line.

The numeral gives the number of momentarily occurring errors that are displayed alternately with the actual measured value.

* * No output in measuring mode! With these errors, the signal converter is automatically in the programming mode.

Keystrokes: 2 x B/2x0/2xBand4x Hoi1xHacexB (dependent on programming in Fct. 4.02)

No output via status indication output (Fct. 3.3.01)
O Invoke and then terminate programming mode.
O Invoke and then terminate programming mode.

Keystrokes: 2 x B /2x0/2xBand4x Hoi1xBadexE (dependent on programming in Fet. 4.02)

Consult factory if these errors occur several times in succession.

Programming and function of keys (Sebt. 4.3)

Tabie of programmable functions (Sect. 4.6)
Plausibility check, P-List (Sect. 4.5)
Error messages, E-List (Sect. 4.4)

Page
Pages B +
Page
Page

The Sect. Nos. referred to in these Condensed Instructions

will be found in the SC 100 AS Installation and Operating Instructions



Always switch off power source before connecting and disconnecting cables!

Required measuring instruments: .
"ohmmeter with at least 6 Volt range or AC voltage/resistance bridge, AC voltage multirange instrument.

Check signal converter
SC 100 As!
4
no
Fill primary head with fluid. no If NB provided: open cover. Is no Switch off SC'100 AS. Disconnect
Power the SC 100 AS (and NB). LED “magnetic field frequency” cables from term. 7, 8 of
Use AC voltage meter to (NB 11) on? ) SC 100 AS. Switch on SC 100 AS.
measure voltages at term. 7,8 Use AC voltage meter to measure
of pri head. Readin voltage at term. 7,8 of
Save Y d Sy SC 100 AS. Reading > 3 V?
Check power driver NB! 2 yes
Break or short-circuit in
field power cable
yes (or NB operating cable).
Correct problem.
|
' -
Switch off SC 100 AS. Disconnect 1o Electrodes contaminated.
term. 1, 2, 3 on primary head. Clean! Electrode seals not
Use ohmmeter to measure re- tight. Return primary head
sistances between term. 1, 2 for repair!
and term. 1, 3, always with
ohmmeter measuring lead on
term. 1. Are measured resist-
ances approx. equal?
yes
y
Disconnect SC 100 AS (and NB). 1o Disconnect cable from o Primary head defective!
Remove cable from term. 7/8 term. 7, 8 of primary head. Return to factory for repair.
on SC 100 AS (or from term Test insulation at t‘erm. 7, 8 of .
7.2/8.2 on NB), Test insulation Primary head against term. 1.
between cable 7, 8 against 2 Orglsésh?;fe more than
term. 1 on converter. Is resist- -
ance more than 20 MOhm? yes o

yes

\ 4

Primary head in order.

Cable has ground fault.
Replace!




Klways switch off power source before connecting
and disconnecting cables!

The testing procedure is designed to provide information
on the functionality and correct programming of the
SC 100 AS.

The cause of faults or setpoint deviations can be determi-

Required instruments

- Ammeters: 0 to 20 mA, Class 0.1 and
0 to 200 mA, Class 0.1

— Primary head simulator GS 8

- Frequency meter: Range 0 to 10 kHz

Time base 1 or 10 s

ned with the aid of the troubleshooting instructions, Load > 2 kOhm
Sect. T.1. Testing can also be caried out without the frequency
meter.
Line voltage of SC 100 AS no p| Return to factory for readjust-
correct? ment or replacement!
yes
¥ N
‘ no .
Are all jumpers on plug board ! Plug in correctly!
® of front panel firmly
pligged in, as pictured
under “NORMAL"?
yes
‘ .
When testing in the system, no p| Check power fuse FOL no ;rLocate fault, see Sect. 7.7. J
adjust flow to “zero” exactly. If Defective? L - -
not possible, disconnect signal
cable from term. 2 + 3, and
mutually short term. 1, 2, 3. yes
When testing without signal - 3
converter, mutually short term. Fit new fuse! Does SC 100 AS no
1 2.3 and 10. Connect milli- display now indicate Ident.-No.
o ) and subsequently flowrate/
gnsén;(;e;}ts tecrénn'nse’c? f(rI:;g:ncy totalizer values, possibly alter-
. ; i 2
meter to term. 4,42. Switch nating with error messages
on power. Does the SC 100 AS
display indicate Ident-No.
(approx. 3 sec.) and subse-
quently flowrate/totalizer values,
possibly alternating with error yes
messages (Err...)?
I
yes |4
v | yes
Check zero as specified no
in Sect. 7.2 (Fct. 1.07). Does | Store new zero value.
flowrate display show 1st attempt at zero
0% (£ 0.2%) during calibration?
check-out?
no
A 4
no
Disconnect term. 1 (measur- P Signal converter defective!
ing ground). Short term. 1, 2, Locate fault acc. to 7.7.
3, 10. Repeat zero check. Does
display now show 0%
yes (£ 0,2%)?
yes
A
. ] no
Test primary head and its g

k4

continued on next page
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grounding! Check whether
flow is zero (valve leaky,
pipe empty). Everything

in order?

yes

Test primary head acc. to 7.4

Repair wiring! Repaet zero
adjustment!




:!L Set correctlyl |

Basic board defective! Return

to factory for replacement
Or repair.

no

Signal converter SC 100 AS
in order!

Does the current output 1o | Check Function 3,1.02. Is the o
indicate the vaiue entered for desired Iy, value
Iy (Fect. 3.1.02)7 programmed?
yes
yes A
lEcate fault acc. to 7.7
A 4
Test for response, see Sect, 7.6
(setpoint display readings). no »| Signal converter defective!
In order? Locate fault acc. to 7.7
yes
A 4
) no q . no
Test field power supply. rLIs deflection “0” mA? i g
Connect 0 to 200 mA milliam-
meter to term 7.8. Plug jumper
@ alternately into the 2 posi- yes ,
tions “A” (Ir TEST) on plug
board ® located on front panel Change field power fuse
,of SC 100 AS, Is reading 115 to F 02 on basic board (unscrew
135 mA in both positions with front panel). Is reading
polarity reversing between the correct?
2 positions? (see Sect. 7.1).
yes )
yes <
A




D
H

switch, flow direction
socket for plugs H1 of
connection cables M

LED power supply “on”

P

w
Y
M

potentiometer “zero point”
compartment for connection
cables M

switches measuring ranges
connection cable between
SC 100 AS and GS 8

[ 7.6.2 Electrical connection between SC 100 AS and GS 8

1.
2.

Switch off power source!

Remove cover from connection compart-
ment. :

Disconnect primary head cables from
terminals 1, 2 (20), 3 (30), 7 + 8.

Impozxtant:
note terminal assignment beforehand!

Electrical connection as shown in the fol-
lowing diagram using 2 round cables M.
Insert plug connector H1 into socket Hon
the front panel of the GS8.

= milliammeter
accury class 0.1

Ri < 800 ohms
range 0 to 20 mA

@ = electronic frequency counter
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input resistance min. 1 kOhm
range 0 to 10 kHz

time base min. 1 second

SC100AS
11208213 [30] | & [61]e2]|63]5 6178 1211110
GND- + 1= :
noo o o i ¢
C 4 L N I
M
S H1




1.6.3 Check of setpoint display

i

1. Switch on power source, allow at least 18 minutes’
warm-up fime.

2. Set switch D (front panel GS8) to “0” position.

3. Adjust zero with the 10-turn potentiometer P (front
panel GS8) to Iny = < 10 yA.

4, Determine position of switch Y and setpoints Iand f as
follows:
Quoon * K+ F
CK = DN?
Qo= full-scale range (100%)
in volumetric units (V)
per unit time (t)

41 X=

GK =primary constant
(see primary head nameplate)

F =2, if CK value
begins with “L”
=1, CK value without L

DN =meter size in mm ‘

or inches
t =time in seconds (Sec.)
minutes (min), hours (hr)
V  =volume
K  =constant, see following Table
t
DN v Sec: min hr
mm Liter - | 25464 4244 17.074
m® 28464800 | 424413 | 7074
US gal 96396 1607 |26.18
inches|  Liter 39.47 0.6878 10.0196
m® 39470 657.8 }10.96
US gal 149.4 2.49 0.0418

4.2 Determine position of switch Y

Use table (front panel G38) to determine the value Y which
comes closest to the factor X and meets condition Y < X.

4.3 Calculate setpoint reading (I) current output

I=1In + }I( (TioousTov) [MA]

Lo = current at 0% flowrate, see Fct, 3.1.02
(e.g. 4 mA, at 4 to 20 mA)

Ligos = current at 100% flowrate, see Fct. 3.1.03
(e.g. 20 mA, at 0/4 to 20 mA)

4.4 Calculate setpoint reading ) frequency output

f= % * g0y [Hz]

fi00%6 = pulses per second at 100% flowrate,;
see Fct. 3.2.03

8. Setswitch D (front panel GS8) to position ot or "= (for-

ward or reverse flow).

6. Set switch Y (front panel GS8) to the value determined
by the method described above.,

7. Check setpoint readings I or f (see Points 4.3 and 4.4).

8. Deviation < 1.5% of setpoint! If greater, locate fault as
described in Sect. 7.5 + 7.7. First check field power
supply as described in Sect. 7.1.

9. Linearity test: adjust lower Y values, readings will drop
in proportion to the determined Y value (see Point 4.2).

10. Switch of power source after completing the test.
11. Disconnect GS8.

12. Reconnect leads of primary head.

13. Replace housing cover.

14. The system is ready for operation after the power
source has been switched on.

7.6.4 Example ' —I

Full scale range Q100% = 280m%/hr

Fet. 1.01)
Meter size DN =80 mm (& 3")

(Fct. 1.08)
Current at Qgy Too, = 4 mA (Fct. 3.1.02)
Current at QIOO% Imo% =20 mA (FCt 3103)
Pulses at Qqg0u f100% = 280 pulses/hr

» (Fct. 3.2.03)

Primary head GK =3.571
constant (see nameplate)
Factor (CK valve ‘
without “L") F =1
Constant (V in m®, K = 7074 (see Table)
t in hr / DN in mim)

Calculation ,.X* and position of switch ,, Y%
_ Fx Qe xK  1x280x 7074 _
CK x DN? 3.571 x 80 x 80

Y = 80, position of switch Y, see front panel GS8 (comes
closest to X value and is smaller than X)

Calculation setpoint reading I and £

X 86.67

I=Io%+§(1100%“10%)=
4 mA + (20 mA - 4 mA) ~18.8 mA

Deviations are permissible between 18.5 and
19.1 mA (equivalent to =+ 1.5%).

80
f= ;Y( X fi000 = 661 x 280 pulses/hr ~ 258.5 pulses/hx

Deviations are permissible between 254.6 and
262.3 pulses/hr (equivalent to &= 1.5%).
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Always switch off power source before connecting and disconnecting cables!

This chazt will help to locate the defective PCB of a signal converter that revealed a fault when tested according
to Section 7.5.
Instructions are based on the assumption that only one fault has occurred. The SC 100 AS is operated with open front 1:

Required instruments
— Digital multimeter with the following ranges: 0 to 20 mA / 0 to 200 mA / 0 to 10V .
- Frequency meter: 0 to 20 kHz / time base 1 or 10 sec / load > 2 kohms

— Primary head simulator GS 8

Connections

- Milliammeter to term. 5,6

- Frequency meter to term. 4,42

— Primary head simulator GS 8 to term. 1, 2, 3, 7, 8 + 10 (see Sect. 7.6.2)

— Power source to term. 11, 12

- Also connect up protecﬁve conductor (because of screening function) even if low voltage is involved, e.g. 24 V.

(Pl, data output and basic board
(see Sect. 9) to check whether A 4
socked-mounted components are

| correctly plugged in. Check that the
7 jumpers on plug board ® on ¢P1
PCB and ribbon cable on data output

PCB are properly plugged in. Power Iilog?iif’.’ Test power fuse (F OD).
the unit. Do 4 LEDs (2 * red basic )
board PCB, 1 * red data output PCB, no
1 * LED back-lighting for display) . ves
light up?

GS 8 to "0". Use diagrams of PCBs : ,
yes
yes L_

Check whether transformer leads
connected for applied supply volt-
age (see Sect. 8.3.1) and check

Does LED LD 2/F1
(LED back-lighting) light up?

yes ]____

v Does LED LD V/FSV light up on
basic board?
Signal converter defective.

yes v Return to factory!

yes

A A
Switch power off, then on again. no
Does SC 100 AS display now show ]
8-digit Ident.-No. for approxz.

Does LED LD 2/V. 5 light up on

3 seconds? basic board?
no
yes o yes |¢——
no
- B! Is the SC 100 AS in the Y
Does the SC 100 AS display then programming mode? Relevant voltage supply in
show flowrate/count values, order!
possibly alternating with error yes ¢
messages "Err..." (see Sect. 4.4)? Cancel error message as de-

scripted in Sect. 4.4. Is the
SC 100 AS now in the 1o
ves o measuring mode?
3 yes L
Output of error message yes .

"Err. 16 FUSE"? >

Correct fault. Switch power on
again. Does fuse now stay
intact?

Switch off power. Fit new

) F5 fuse on basic board PCB.
no Is the SC 100 AS now in the
: N0 | measuring mode?

yes

\ 4

: no no
Connect as described above. Set ‘——————Plire all 4 LEDs off? »—-’———V Does LED LD 1/FA light up
on data ouiput PCB?

o —>»
| >

’
»
»
Lt
»

yes > Test from beginning again!

no

Change fuse F 2 on basic boat

\ 4

Check analog supply voltages on

p| board P 1. V7.5 and V8 to Switch power on again. Now in
measuring ground , L “ (test- order?
point G). In order?
yes
yes
v ) \ 4
»| Signal converter defective. Return

Test from beginning again!

to factory!

A4
continued page after the next one
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T

no

no - no
» Change fuse F 4 on basic board. Data output PCB defective!
Switch on power again. Now in P
order?
yes l >
no - no
» Change fuse F 7 on basic board.
Switch on power again. Now in
.order?
no . no ; .
» Change fuse F 1 on basic board. Basic board defective! 7
Switch on power again. Now in y
order?
yes I > no
no - no Remove u P1 PCB and ribbon cable
»1 Change fuse F 3 on basic board. - P trom data output PCB. Change
Switch on power again. Now in F3 fuse again. Switch on power.
order? Now in order?
yes
yes
y y
Start test from beg g agamn. Switch off power. Reinsert ribbon
cable on data output PCB.
Switch on power. Does F3 fuse
remain intact?
no
yes
y
no o

r@ard 1P 1 defective!

49




Press keys for entry into programm-

no

Data output PCB

ing mode. Are key symbols,
clear text “INPUT” and number

| defective!

of key strokes displayed? <

yes

v

Does display now show

"Fct. 1.00 FLOW DATA” or an
error message "Err...”

(see Sect. 4.4)?

Switch off power for approx.
5 seconds. Repeat test.

A
yes

———no—-brls this the Ist afttempt?

o

Signal converter defective!

.| Return to factory.

A y
yes
<
A
Perform zero check (Fct. 1.07) no » Z‘Illaescltg s the Ist zero no
as described in Sect. 7.2. Do )
not save this "zero value” (press yes ¢ yes
key)! Can the display be set to
swing around “zero” using the g : Check set parameters for Q
. et 10-turn potentiometer P.of GS 8 no p '
é)st%{f potentiometer P of the to “5.00" and repeat zero check » DN and E"K
: as described in Sect. 7.2. In order?
Save the zero value this time,
ves and then exit from pro- no v
gramming mode by pressing the E]
key. Does data display Reprogram, and repeat
now show “zero”? measurement.
| yes
v . A
Lock the_ 10-turn potentiometer P of no Is “F/R IND.F” programmed under no »| Data output PCB
GS 8 in this position. Is the value P Fet. 3.1.017 defective!
programmed for Ly, (Fct: 3.1.02) yes ‘ A
present at the current output
(term. 8/6)7? Reprogram! Is the value for Iy now no
displayed? i
yes g ] yes
\ 4
. ; no Does this apply to current and no C t or frequen: t st
in Seot. 18 (etpotat dispiay | frequency outputs? Note pro- > on data output PCB detectvel
Ieading.s).. Level control is < 100%! gr g: of frequency output!
The value of the current output may yes
change if BA (Fct. 3.3.02) is v
activated. Note: Depending on no e
programming of the current output Calculation of level control correct? > lgepe%}t éesponsmvny fest ace. 1o
(Fct. 3.1.01 et seq.), this is only ect. L6.
controllable for one signal polarity.
In order? yes
A 4
Signal converter defective.
yes Return to factory.
!
Y
Test field power supply:
Connect 0 to 200 mA milliam-
meter to term. 7, 8! Plug jurmper @
alternately into the 2 positions “A” no ) __-o _
(I TEST) on plug board ® located 0 mA displayed? v
on front panel of the SC 100 AS. ¢ Field T ic b d
Is reading 115 to 135 mA in both yes Gotocima) eIy on besic boar
positions, with polarity reversing Replace field power fuse no 7y

between the:2 positions? See Sect. 7.1.

yes

»

yes

F 02 on basic board.
Reading correct?

bl

h 4

Signal converter SC 100 AS in order!
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Always switch off power source before connecting and disconnecting cables!

Required instrument:
Ammeter 0 to 2 A, Class 0.1

Connect terminals 7, 8 of a functioning SC 100 AS to

voltages (on nameplate) of both SC 100 AS and NB.

terminals 7.1 and 8.1 of the power driver. Note power supply rated

no

Rated voltage of power driver no »| Return to factory for readjust- ~
NB correct? ment or replacement.
es
v A
no |
». -
Are transformer feeder plugs #1 Plug in correctly! _I
and ribbon cable plugs prop- :
erly inserted?
es
¥ A
Switch on SC 100 AS and NB. = b pasck power fuse. 2| Check single fuse next to
Is “power supply” LED (NB 8) of ] _ transformer. Defective?
power driver on? . -
yes
yes
y
yes [ ‘LReplace! i€
y :
Does “magnetic field frequency” no o
LED (NB 9) of NB flicker or »
flash?
es
y v A
Connect ammeter (0 to 2 A) in no »! When transposing jumper @, p. Check SC 100 AS as described
series to the field coils of is “magnetic field frequency” no in Sect. 7.5!

primary head (term. 7.2/8.2).
Plug bridge @ alternately into
the two positions “A” on plug
board ® located on the front
panel of the SC 100 AS. Is
reading 1 A in both positions
with polarity reversing between
the two positions?

8
7 A

Power driver NB in order.

LED (NB 9) permanently
on/permanently off?

yes

Power driver NB defective.

Return to factory.
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8. Service

Always switch off power source before commen-
cing work! '

® Al pc boards (PCBS) can be replaced individually
without interaction with other, existing, pc boards:.

® Remove the metal partition between connection and
signal converter compartments before replacing the
basic PCB. Remove 1 screw, accessible from the con-
nection compartment,

Following replacement, take note of the field power
specified on the basic PCB near terminals 7 + 8 and
compare it with the setting in Fct. 4.10 (see Sect. 4.6 and
report on preset data for the SC 100 AS). If there is any
deviation, reprogram to this value in Fct. 4.10.

Range: 225.00 to 275.00 mA

Note: If power driver NB 900 F is used, the value of
250 mA set under Fct. 4.10 must not be changed!

® The customer-specific data (see report on preset data
for the SC 100 AS) must be reprogrammed following
replacement of thé yP1 PCB.

Error message “Err. E14” is displayed, see E-List in
Sect. 4.4. Subsequently, be sure to perform zero cali-
bration and store the new zero value.

@ All data of the internal totalizer are lost on replacement
of the measured-value output PCB. Error message
*Err.E14”is displayed, see E-List, Sect. 4.4.

Always switch off power source before commen-
cing work!

® Specific calibration data for each primary head, speci-
fied on the nameplate, are determined during factory
calibration. This includes the primary head constant GK
and the magnetic field frequency.

Example

Nameplate, line CK: 2.371/6

2.371 - primary head constant, and

6 — magnetic field frequency
= 1/6 of power frequency

® The signal converter must be reprogrammed when a
primary head is replaced.

6 Enter primary constant GK in Fct. 1.05 and the magnetic
field frequency in Fct. 4.07.

® A zero check (Fct. 1.07) is advisable following repro-
gramming, see Sect. 7.2,

® If the new primary head has a different meter size
(diameter), enter the new size in Fct. 1.04 and the new
full-scale range for Qoo in Fct. 1.01; in the case of F/R
operation, see also Fct. 1.02 + 1.08.

® A zero check (Fct. 1.07) is advisable following repro-
gramming, see Sect. 7.2.

@ At all events reset the internal totalizer ag described in
Sect. B.6. Note down tfotalizer counts beforehand.

8.3.1 SC 100 AS signal converter

]

Note: Only possible if signal converter has built-in universal
transformer of 100 to 240 V AC.

® Disconnect signal converter (and NB power
driver, if applicable) from power supply.
® Open housing and remove front panel.

® Reconnect the colored cables at terminal strip X6 on
the basic board of the SC 100 AS (see Sect. 9.1) for the
desired system voltage according to the following
table.

® Change fuse F 01 “LINE” in accordance with the new
operating voltrage.

® Enter new operating voltage on the instrument name-
plate.

- @ Refit front panel and close housing.

Terminals of terminal strip X6 Fuse
Voltage 1 2 3 4 5 6 7 8 F 01 (LINE) OrderNo.
220 V AC gm " blu gre vio+bm red = yel or T 0.16/280 G  8.07379
2307240 V AC gm blu vio bm+gre red - or yel T0.16/2580 G  B.07379.
200 V AC gm vio gre blu+bm or - yel red T 02/250 G  B.05678
120 V AC bm+gm  blu vio - - red or yel+gre | T 0.315/250 G = 5.05804
II0VAC | bm+gm bl gre - - red yel or+vio | T0.315/250 G 5.05804
100 V AC | bm+gm  vio gre - - or yei red+blu | T0.4/250 G  5.05892 =
blu = blue gre = gxey' or4 = Qrange yel = yellow
bm = brown gm = green vio = violet .
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| 8.3.2 NB 900 F power driver

]

® Disconnect power driver from power supply. ® Change fuses F6 and F7 (NB 4) in accordance with the
@ Oren hotcines new operating voltage.
_ » Enter new operating voltage on the instrument name-
® Reconnect the colored cables at terminal strip NB 12 on e p{late P g g

the basic board of the NB 900 F (see Sect. 9.4) for the '

desired system voltage according to the following ® Close housing.

table. '

Terminals of terminal strip NB 12 ‘ " Fuses

Voltage 1 2 3 4 5 6 F6 + FT Order No.
220V AC red or gre+bm blu yel yel/gm 2 % T 0.5/250 G 5.07094
2307240 V AC | yel gre blu+bm red or yel/gm 2% T05/280 G 5.07094
110 VAC yel+bm = blu or gre+red  yel/gm 2% T 1.0/250 G 5.06288
120 VAC |yel+tbm  gre - red blutor  yellgm | 2% T 1.0/250 G 5.06258

The output voltage at term. 4/42 is factory-set to 12 V.

The output voltage can be changed to 5 V by inserting
soldering jumper “LEZ" ¢n the data output PCB, see
Sect. 9.3 '

Switch off power source before commencing
work.

The SC 100 AS signal converter is equipped with a
module for power failure identification.

This module is fuse-protected with an F5 fuse (200 mA
T, Order No. 8.07562) on the basic PCB (see Sect. 9.1).

A defective F5 fuse is indicated during measuring ope-
rations by the error message “Err. E16 FUSE” (see
E-List, Sect. 4.4).

A defective F5 fuse must be replaced immedia-
tely, because otherwise the totalizer counts are no lon-
ger saved in memory submodule M2. Also the signal
converter can not be reprogrammed.
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9. Connection and operating points on pc boards, circuit diagrams and spare parts
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F 01 Fuse, power supply, for values and order

number see Sect. 8.3
F 02 Fuse, field power supply,
M 0.16/250 Cto G

(M 0.125/250 C to G for X 1000-Ex)

F1 Miniature fuse 318 mAT for
field current voltage supply

F2 Miniature fuse 160 mAT for
analog voltage supply

F3 Miniature fuse 500 mAT for
logic voltage supply

F4 Miniature fuse 400 mAT for

voltage supply, frequency output

FS Miniature fuse 200 mAT for
power failure identification

Fé6 Miniature fuse 200 mAT for voltage supply,

serial interface (for SC 100 B)
F1 Miniature fuse 100 mAT for
voltage supply, analog output
LD 1/FSVLED for field power supply:
voltage check
LD 2/5 V LED for 8-V supply voltage:
logic voltage check

insert for stable

L Soldered jumper analog output when
Rx 2 resistors 10 Mohms measuring - tube

: empty, see Sect. 6.3
T Universal transformer 100 to 240 V AC

X 4a Base for plug board X 4b, uPI pc board
X 5a Base for plug X 8b, measured-value
output p¢ board
X6 Terminal strip, transformer, change of opera-
fing voltage, see Sect. 8.3
Symbol Description Part No.
Basic board, compl. 110-220 V AC 2.07170.00
Basic board, compl. 24/42 V AC 2.07143.00
Circuit board ) 3.07209.09
R)2 Resistor, carbon, 3.9 kOhm, + 5%, 0,25 W | 5.05926
R34 Resistor, carbon, 270 Ohm, =+ 5%, 0,253 W 5.06081
RS5 Resistor, carbon, 560 Ohm, + 5%, 0,25 W 8.05936
R6 Resistor, carbon, 470 Ohm, =+ 5%, 0,25 W 8.06023
R7T Resistor, 4 * 10 MOhm, network, SIP 5.07324
R8 Resistor, metal film, 12.1 Ohm, + 1%, 0,25 W | 5.05422
R9 Resistor, metal film, 39.2 Ohm, =% 1%, 0,25 W | 5.05428
R10 Resistor, 7 * 10 kOhm, network, SIP 5.07461
Cl2 Capacitor, electrolytic, 220 iF, 25 V (R5) 5.06502
Cc37ll Capacitor, electrolytic, 470 uF, 63 V 8.07328
C4 Capacitor, tantalum, 2.2 yF, 35 V (R2.5) 5.03100
Ccs8 Capacitor, electrolytic, 1 uF, 63 V (RZ.5) 5.06508
Cc6 Capacitor, electrolytic, 2200 uF, 16 V 5.07028
Cc8 Capacitor, electrolytic, 100 uF, 16 V (R2.5) 5.06861
c9,10 Capacitor, Sibatit, 0.1 uF, 63 V (R5) 5.07492
Pl Potentiometer, 50 Ohm, 68 W 5.06518
Gl11,2,3,4,5  |Rectifier VM 28 5.06729
T1, Transistor D 45D5 5.070869
Al Hybrid 3.07107.04
ICl1 Integrated circuit SFH 610-2 8.07414
iC2 Integrated circuit LM 337 T 5.06739
IC3 Integrated circuit LM 2930 T-5,0 8.07320
LED 1 LED, red CQV 10-3 ‘ 5.03152
Fl Fuse 3183 mA T 5,075891
F 25,6, FO2|Fuse 200 mA T 5.07563
F3 Fuse 800 mA T 8.07586
F4 Fuse 400 mA T 5.07865
F8 Fuse X 114-105 (113°C~235°F) 5.07480 -
"FT Fuse 100 mA T 8.07561
Transformer, 110-220 V AC 3.07056.09
Fuse holder FAC 031.3803 5.07327
Fuse holder, Wickmann No. 19560 5.07679
Spring terminal block, 8 pin, Phénix 3.07217
Terminal block, 3 pin, Weidmiiller, FA 3.07216.01
Terminal block, 5 pin, Weidmiiller, FA 3.07216.02,
Terminal block, 8 pin, Weidmiiller, FA 3.07216.03
X 4a Pin socket, 34 pin, Bergstik 2 % 17 5.07839
X4 3M socket, 34 pin, Bergstik 2 * 17 5.08317
Soldering pin 5.05898
gm = green
bm = brown gre = grey
blu = blue or ‘= orange
vio = violet yel = yellow
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1.5
8

A
B
C
D
E
G
\'4
v
X 4b

Test point for the output signal of the input amplifier.
Test point for the output voltage of the DAC,

Oto - 6.5 Volt

Test point for the output voltage of the integrator
Test point for the output voltage of the rectifier
Test point for the residual pulse generation

by watchdog

Measuring ground

Test point, supply voltage + 7,5 Volt

Test point, supply voltage - 8 Volt

Plug board

Symbol Description Part No.
“P1, board, compl. 2.06034.01
Circuit board . 138.07220.02
RLU Resistor, metal film, 1 kOhm, =+ 1%, 0,25 W 8.07732
R 2,20,21 |Resistor, metal film, 22.1 kOhm, + 1%, 0,25 W 5.07738
R3 Resistor, metal film, 4.75 kOhm, + 1%, 0,5 W 5.07733
R4 Resistor, metal film, 362 kOhm, + 1%, 0,5 W 5.07738
RSB Resistor, 3 x I kOhm, network, SIP . 5.07388
R6 Resistor, metal film, 47.5 kOhm, + 19, 0,5 W 8.07136
RT Resistor, metal film, 221 kOhm, + 1%,/0,5 W 5.07737
R89 Resistor, metal film, 150 kOhm, = 1%, 0,5 W 5.07730
R10 Resistor, metal film, 825 kOhm, =+ 1%, 0,5 W 5.07731
R12,18 Resistor, metal film, 33.2 kOhm, =+ 1%, 0,5 W 8.07729
R 14,15 Resistor, metal film, 10 kOhm, =+ 1%, 0,5 W 5.07734
R 16,17,18,19 Resistor, metal film, 2.21 MOhm, =+ 1%, 0,25 W 5.072718
R22 | Resistor, 4 % § kOhm, network, DIL 5.07662
C 1,2,45,6,7,8,11,12,14,17,13,22
| Capacitor, Sibatit, 0,1 uF, 63 V 5.07492
C 3,23,24,217,28,29,30,33,34
ICapacitor, electrolytic, 1 uF, 50 V 5.06924
Ccglo Capacitor, electrolytic, 0.47 uF, 50 V 5.06982
C 13,15,16,20,21 Capacitor, electrolytic, 10 uF, 35 V 5.07450
ci18 | Capacitor, NPO ceramic, 0.047 uF, 50 V 5.07867
C 25,26,31,33 Capacitor, ceramic, 100 gF, 200 V 5.06560
D 1,2,3,11,12,13,14 Diode N4148 5.05586
D486 . Diode BAY 86 (IN645) 5.07674
D5 Diode I N 827 5.05799
D 1,88,10 |Zenerdiode, 3V 3,04 W 8.08568
1IC1 Integrated circuit DAC 1230 LCD 5.07308
IC23 Integrated circuit DG 212 CJ 5.07318
IC4 Integrated circuit SN 74LS590N,0 5.07307
1IC5 Integrated circuit TMP 80 C 49 AP-6 3.07218
IC6 Integrated circuit MC 14538 BCP 5.06785
IC7T Integrated circuit LM 317 T 5.06419
IC8 Integrated circuit LM 337 T 5.06739
IC9 Integrated circuit NuC 9346 EN 5.08239
IC 10 Integrated circuit TL 072 ACP. 5.07664
ICu Integrated circuit AMP-01-FX 5.07663
Al Hybrid 3.07045.06
A2 Hybrid 3.07172.03
Plug socket, flat; 40 pin, DIL 40 EG 5.06602
Plug socket, 34 pin, Nr, 67118-017 5.07374
Pin socket, 26 pin, 90° 5.07402
Plug socket, flat, 8 pin, DIL 8 EG 5.07370
Soldering pin 5.05898
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FN Test point for line frequency: frequency = 2 * fine, if F5 fuse on basic PCB in order.
LDI/FA LED for supply voltage, frequency output; “on” when voltage present.
LEZ Soldering jumper for changeover of 12-V frequency output, term. 4+42 (12 V € 5 V), see Sect. 8.4 ¢
"VEZ and FA 1" below.
PF Test point for power failure identification
F5 fuse on basic PCB: in order =+5V
defectve= 0V
RES. RESET test point: + 5 V = faultless operation
periodic occurrence of 0 V = faulty communication with 4Pl PCB
+ V5/V5 L Test points for supply voltage, digital circuits (5 V # 0.3 V)
VEZ/FA 1 Test points for voltage of 12 V frequency output, term. 4 + 42:
without soldering jumper LEZ = 12 V (11 to 12.5 V)
with soldenng jumper LEZ = BV 47to55V)
VI/VIL  Test points for supply voltage, current output (10.5 to 13 V), LCD back-lit when voltage
Ppresent.
Symbol Description No.
PCB, data output, compl. board assembly 2.07125
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NB 2 NB 5 NBi2 NB1 NB4
NB3
NB1 Line Term. 12 - L
connection: Term. 11 - N

Term. 10 for internal testing pur-
pose only, connect extemal pro-
tective conductor to separate
hoop terminal in housing

Fuse, operating voltage (for NB) F 6
20-pin ribbon cable

LED (LD 1) “Power ON”

LED (LD 2) “Clock frequency”

2 Input (from signal converter) term. 7.1/8.1
3 Output (to M 460), term. 7.2/8.2
4 LinefusesF6andF 7T
NB 5 Fuses, field power supply F 4 and F5
6
I
8
9

NB 10 Precision measuring resistor for primary head

current

NB 11 Potentiometer Pl for adjustment of
primary head current
NB 12 Terminal strip, transformer, change of
operating voltage (see Sect. 8.3.2)

Irrr \z
5.05447A

Symbol | Description

Part No.
Housing base 2.06039.01
Housing with glass window and seal 2.08039.03
Cover seal for display and connection ’
compartment, available by the metre 3.13703.00
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Part D ‘Technicai data, measuring principle, block diagram

Full-scale range operating data programmable
Flowrate Q =100% 6 liters/hr to 305000 m3/hr or 0.02 to 1342800 US gallons per minute, corresponding to flow velocity
v=031t012m/s or 11040 ft/s
Unit m3, liters or US gallons per second, minute or hour; and 1 field-programmable unit,
e.g. liters per hour or US million gallons per day
Forward/reverse measurements (F/R) Qioow separately adjustable for both directions
Current output (ferm. 5/6) ) galvanically isolated, operating data programmable
Current )
logs for Q = 0% Oto 16 mA o o y
hog% for Q=100 % 410 20 MA } adjustable in increments of 1 mA
Low-flow _cutoff (SMU)
B 3 0, ) A . .
gﬂgg ,,8][;,, 3,’:,'32 ; %8 ;843 l of Qioow, adjustable in1% |ncrements, independent of frequency output
Forward/reverse measurements (F/R) selectable performance, direction identified via status indication or frequency output
Automatic range change (BA) programmable in 1% increments from 1:20 to 1:1.25 (equivalent to 5 to 80% of Q1009%)
Time constant e 0.2 to 3600 seconds, programmable in increments of 1 or 0.1 seconds
Max. load at hooss © 20V i kohms {e.g. 1 kohm at 20 mA, 4 kohms at 5 mA)
hoogs [MA] :
 Frequency outputs sgalvanically isolated, operating data programmable
Pulse rate (at Q =100%) 10 to 36000000 pulses per hour
0167 to 600000 pulses per minute
0.0028 to 10000 puises per second (= Hz)
: optionally in pulses per m3, liters or US gallons
12-V output for electronic totalizers (EC)
Terminals 4442 ; .
Amplitude 12V, changeableto 5V
Load (totalizer resistance) min. 1 kohm
24-V-output ’ for electromechanical (EMC) or electronic (EC) totalizers
Terminals 4 + 41
Amplitude 24V
Load rating see "pulse width” table below
Puise width Frequency f = Figow Max. load current (24 V) Min. load (24 V)
30 0or 50 ms 0.0028 Hz<i< 10 Hz ) < 200 mA > 120 Ohm
100 ms 0.0028 Hz<f<5Hz < 200 mA = 120 Ohm
200 ms 0.0028 Hz<{< 25Hz < 200 mA > 120 Ohm
500 ms 00028 Hz<f<1Hz < 200 mA = 120 Ohm
Pulse duty factor 1:1 10 Hz <{< 1000 Hz < 50mA = 500 Ohm
160 us 1000 Hz <f< 2547 Hz < 50mA = 500 Ohm
50 us 2547 Hz <{< 10000 Hz < 50mA = 500 Ohm
Low-flow cutoff (SMU) : ’
gﬂ%gg ,,8][;,, \‘/’;’52 ; Eg 12822 of Quoow, adjustablé in 1% increments; independent of current output
Forward/reverse measurements (F/R) selectable performance, direction identified via status or current output
Time constant 0.2 second or same as current output (see above) :
Indication outputs Current output Frequency output ' Indication output
I F - 8
Terminals 5+6 4+44 ’ 4+43
Voltage U< 35Volt DC U=24Volt DC U=24Volt DC
Current foad < 22 mA lload < 200 mA lioad < 30 mA
o programmable -
Load (relay) Reoil = Wlmax Reoil = 150 ohms Reoil = 1 kohms
Galvanically isolated from ...
Current output | ’ yes yes
Frequency output F yes no
Indication output S yes no
Function only indication of only indication of indication of flow directior
flow direction for F flow direction for | for | and/or F,
(F/R operation) . (F/R operation) trip point for [ or F,
or operation indicator ’ self diagnostics
(error indication),
low-flow cutoff SMU
counter overflow,

operation indicator
or automatic range
change BA B
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Other functions and versions

Standard

Options

Magnet programming MP

Hazardous-duty version

- Hold last value of outputs during programming or set to "zero”

- Coding for entry into programming mode (can be deactivated)

— Primary constant GK, programmeable in keeping with value on instrument nameplates
of all Krohne primary heads with pulsed DC field excitation, including older models

SC100 AS/MP, programming by means of bar magnet from outside without opening the housing
SC100AS/.-Ex, with integrated buffer stage (Zener barrier principle); PTB.-No. Ex 86.8.2140X
for intrinsically safe signal cable, signal converter must be installed outside hazardous area.

Local display

Display functions

Display units
Actual flowrate

Totalizers
Language of plain texts

Display:
1stline

2nd line
3rd line

3-line back-lit LCD

actual flowrate, forward, reverse and sum totalizers (7 digits), :
each programmable for continuous or sequential display, and output of error messages

m&, liters or US gallons per second, minute or hour, 1 field-programmable unit
(e.g- hectoliters per hour or US million gallons per day) and percent of full-scale range

m?, liters or US gallons and 1 field-programmable unit (e.g. hectoliters), min. 1 year overflow time
German, English, French, Finnish, others pending

8-digit, 7-segment numeral and sign display, symbols for key acknowledgement
10-character, 14-segment text display

6 markers V¥ to identify actual display functions

and status for indication output and low-flow cutoff (SMU)

Field power supply
Terminals 7/8

Current/voltage
Clock frequency

for primary heads with pulsed DC field excitation, galvanically isolated from all input and output
Circuits

+0.125 A (= 10%) / max. 60 V.
1/6,1/16 or 1/32 of line frequency, programmable according to calibration data of primary head

Power supply
Standard

Special versions

Power consumption

230 V AC *19% or 120 V AC *18% (changeable to 100, 110, 200, 220, 240 V AC * 19%), 4810 63 Hz
24V AC (changeable to 21,42, 48 V AC) *18% 48 t0 63 Hz
24V DC 3% ‘

AC:25VA
DC:25W

functional exira-low voltage with fail-safe
galvanic isolation to VDE 0100, Part 410 )

incl. primary head DN < 1200 (487), DN.Z 1300.(52") see NB 900 F

Field housing
Material
Protection category

(DIN 40050, acc. [EC 144)

die—oast aluminium with electrostatic powder coating

IP 65 equivalent to NEMA 4X
HUD

Environment class (DIN 40040)

Ambient temperature

In operation
SC 100 AS

SC 100 AS/.-Ex
In storage

- 2510+ 60°C or = 1310 + 140°F
- 2510 +40°C or — 1310 + 104°F to EN 50014

- 4010 + 60°C or — 40 to + 140°F
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Input (rated current, term 7.1/8.1)

0125 Afrom SC100 AS

Output
Terminals 7.2/8.2

Current/voltage
Clock frequency for field power

galvanically isolated from input and power supply
+1A/max. 50V
controlled by SC 100 AS

Power supply ‘
Standard

Special versions

230V AC *18% or 120 V AC *18% (changeable to 100, 110, 200, 220, 240 V AC *18%),
4810 63 Hz

42,24V AC *19% 48 t0 63 Hz

24V DC*H%

Power consumption " AC: < 75 VA (< 100 VA with SC 100 AS) } including primary head
DC: < 75 W (£ 100 W with SC 100 AS)

Field housing :

Material die-cast aluminium with elecirostatic powder coating

Protection category
(DIN 40050, acc. IEC 144)

Environment class (DIN 40040)

IP 65 equivalent to NEMA 4X
HUD (ambient temperature — 25 to + 60°C or - 13 to + 140°F)
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410 20 mA: £ 0.062 %

Frequency output
F Error (%) as % of flowrate (measured value) 14+
v Flow velocity in m/s (ft/s)
*F L
[%}
T 10 1
08 1+
06 +
)
04 ©
02 + ®
0 ; ' " : ; -
0 05 1 2 10 11 12 v[m/s]
0 15 3 6 30 33 36 vlft/s]
Reference conditions _ _
i Product Water at 10 to 30°C (50 to 86°F) and > 300 uS/cm (umho/cm)
Power supply (line voltage) Un (&£ 2%)
Ambient temperature” 20 to 22°C (68 to 71.6°F)
Warm-up time 60 min.
Maximum error of calibration system 10 *times smaller than F
Inlet/outlet runs 5 DN/2 DN (Curves A + B: 10 DN/5 DN), DN = meter size
Primary head properly grounded and centered
Primary Meter size Standard details Option 1)
head
DN v>1m/s v> 1m/s
o8 fifs v<1m{sor<3ft/s or 3 ft/s v<1m/sor<3ft/s
YTYYON V - Curve 0/‘ VS Curve
; o oV. mm/s or 0 0 V. mmsor‘
mm inches 9 v.MV | o MV + inch/s BVUMY gl oMY + inchis
+(04% + 1 mm/s) or o
_ 1 _1 + 0 o - -
IFS 5000 25 6 /t0-1/41 £05% + (0.4 % + 0.04 inches) D B
IFS 5000 10 - 100| S3/8- 4 |. +(0,3% + 1 mm/s) or +(0,1% + 1 mm/s) or
+049 ’ +029 ’
IFS 2000 1650 - 250 | 6-10 | =% | 4039 +004inchiy | © F02% | 3 019%+004inchs) | A
+(0.3% +1 mm/s) or '
_ 3/q - + ) — - —_
IFS 4000, M 900 10 25 /s— 1| =04% + (0.3 % + 0.04 inch/s) C
‘ £ (03%+ 1 mm/s) or ‘ & (0.1 %+ 1 mm/s) or
§ _ 1/, _ -+ o + o)
82 - 800 1/2-32 | T04% | 3 1301 004inchvs) | C £02% | 3 01 %+004inchs) |
4 (0.3 % + 1 mm/s) or + (0.1 % + 1 mm/s)@or
- - -+ 0, -+ 042)
900 -1200| 36-48 | £04% | I 13001 004inchis | C T02%7 | 4+ (01 %+ 004 inch/g)2| A
+(03%+1mm/s)or +(02% + 1 mm/s) or
- _ -+ ) -+ [
1280 -2000 | 50-80 | £04% | 3 3044 004inchis) | © F03% | 4 (02%+004inch/s) | B
+ (0,4 % + 1 mm/s) or
-+ 0 ! - - —
= 2000 >80 +05% =+ (0.4 % + 0.04 inch/s) D
) at extra charge ;
2 SC 100 AS/NB i
Current output same as above accuracies for frequency output plus ... ;
genraly: +005% |_20_m¢_
. 100% — 10%
’ of full-scale range
00 20 mA: = 0.05 % ¢

External influences

Ambient temperature

Frequency output +0.01% } of measured value per or +0.006 % } of measured value per
Current output +0.025% | 1Ktemperature variation +0.014 % | 1°F temperature variation
Power supply + 0.05 % of measured value at 10% variation

Load . =+ 0.02 % of measured value at max. load (see under “current output®)
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| 10.4.1 IFS 5000 and IFS 2000
| I—

Primary head IFS 2000 IFS 5000
Version ' with flanges Sandwich (flangeless) design
Meter size DN 150 - 250 DN 2.5 to 100

6// . -IOII 1/1011 to 4//

Scope of supply

see “IFS 2000” Table, page 3

see “IFS 5000” Table, page 3

Pipe flanges and rated ;
pressure of measuring tube
{max; operating pressure)

see “Torques” Table in Sect. 1.2.2
and “Limits”, Sect. 10.5

see “Torques” Table in Sect. 1.2.2
and - “Limits”, Sect. 10.5

Electrical conductivity

> buS/cm (wmho/cm);
= 20uS/cm (gmho/cm)
for demineralized cold water

> buS/cm (umho/cm);
> 20uS/cm (umho/cm)
for demineralized cold water

Process temperature
(see Sect: 10.5)

refer to Sect. 10.5 “Limits”
- 60 to + 120°C or 76 to + 248°F

refer to Sect. 10.5 “Limits”
- 60 to' +180°C or - 76 to + 356°F

Ambient temperature

- 25 to + 60°C or — 13 to + 140°F

Change in
process temperature
Temperature rising

Temperature falling

-

- 25 1o + 60°C or — 13 to + 140°F

AT < 150°C or 302°F, in 10 minutes
AT < 100°C or 212°F, for sudden change
AT < -80°C or 176°F, in 10 minutes
AT < 60°C or 140°F, for sudden change

Vacuum load

0 mbar abs. or 0 psia

0 mbar abs. or O psia

Insulation class of
field coils

E, < 120°C or < 248°F
process temperature

H, < 180°C or < 356°F
process temperature

Power supply for field coils

max. 60 V from signal converter

max. 60 V from sighal converter

Electrode design

flat-elliptical, self cleaning,
surface-polished

fused-fitted electrodes

Protection category
(DIN 40050/1EC 144)

IP 65 equivalent to NEMA 4X

IP 67 equivalent to NEMA 6

Environment class
(DIN 40040)

HUD

(ambient temperature

- 2510 + 60°C or - 13 to + 140°F,
relative humidity < 80%

annual mean)

HUD

(ambient temperature

- 2510 4+ 60°C or - 13 to + 140°F,
relative humidity < 80%

annual mean)
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Primary head

IFS 2000

IFS 5000

Materials
Measuring_section

Electrodes
Standard
Special

Housing
< DN 15, € /2"
> DN 25, > 1"

Terminal box *

Grounding_rings **
Standard

Special

Gaskets **
< DN 15, < 1"

> DN 25, > 1"

Centering material **
< DN25 <1
> DN 40, > 11/,"

Stud bolts

Standard
Special version

Connecting flanges *

fused aluminium oxide, 99.7% Al.O3

stainless steel 1.4571 or SS 316 Ti - AlSI
Hastelloy C4, titanium, tantalum, platinum

tubular steel
or grey cast iron GG 20 *

die-cast zinc
stainless steel 1.4301

or SS 304 - AlSI
Hastelloy C4

Viton O-rings,
as option with PFA sheath

cast steel (GS 45 N)

fused aluminium oxide, 99.7% Al,Os

platinum

stainless steel 1.4462/Duplex
stainless steel 1.4301 or
SS 304 - AIS!

die-cast aluminium

stainless steel 1.4571
or SS 316 Ti — AlSI

Viton O-rings,

optionally with PFA coating
Gylon 3500 (beige) gaskets
(range of application similar

to that of PTFE), optionally
Chemotherm (graphite) gaskets

EPDM rings
rubber sleeves

steel, electrogalvanized
stainless steel 1.4301
or SS 304 - AlSI

*  with polyurethane finish

** see Tables on page 3 for scope of supply
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10.4.2 IFS 4000 and M 900

=
©
©
<]

" iFS 4000

Versions/meter si;es
with flange connections

for the food industry
Sanitary connection DIN 11851

Clamp connection

SMS connection

DN 10-300 and %" to 12”
(see below)

Meter sizes DN 10-25
Pressure rating PN
Measuring tube

nom. dia. 1" to 4”

on request

DN 10-3000 and 3/g" to 120"
(see below)

Rated pressure

dependent on meter size,
connecting flange, ,

liner and process temperature,
see Sect. 10.5 “Limits”

dependent on meter size,
connecting flange,

liner and process temperature,
see Sect. 10.5 “Limits”

Connecting flanges
to DIN 2501 (= BS 4504)

to ANSI

fo AWWA
special versions

DN 10 to 50 and DN 80: PN 40
DN 65 and DN 100 to 150: PN 16
DN 200 to 300: PN 10

3/g” to 12",
Class 150 or 300 Ibs / RF

on request

DN 10 to 50 and DN 80: PN 40
DN 65 and DN 100to 150: PN 16
DN 200 to 1000: PN 10
DN 1100 to 2000: PN 6
DN 2200 to 3000: PN 25

3/g" to 24"

Class 150 Ibs / RF

24"t0 120" / Class Bor D / FF -
on request

Electrical cond uctivity

> 5 uS/cm (umho/cm);
> 20 uS/cm (umho/cm)
for demineralized cold water

> 5 uS/cm (umho/cm);
> 20 uS/cm (wmho/cm)
for demineralized cold water

Process temperature
(see Sect. 10.5)

- 60 to + 180°C or - 76 to + 356°F

- 60 to + 180°C or - 76 to + 356°F

Ambient temperature

- 2510 + 60°C or — 13 to + 140°F

- 2510 + 60°C or - 13 to + 140°F  ~

Insulation class of field coils /
process temperature
Standard

‘Special version

E /7 < 120°C or < 248°F

H / < 180°C or < 356°F

N 10 to 300 (/g” to 12"):
180°C or < 356°F
50 to 3000 (14" to 120"):
1
0

20°C or < 248°F
to 3000 (14" to 120"):

80°C or < 356°F

Power supply for field coils

max. 60 \{ from converter

:
max. 60 V from converter

Electrode design
Standard

flat elliptical, solidly fitted,

DN 2510150 or 1”106 ”

replaceable when measuring tube drained

DN 10 to 20 / DN 200 to 3000 or 3/" to
3/4” / 8" to 120"
flat elliptical, surface-polished, self-cleaning

surface-polished, self-cleaning

Special version

DN 50 to 300 or 2" to 12”
field replaceable electrodes WE

DN 350 to 3000 or 14" to 120”
field replaceable electrodes WE

Protection category
{to DIN 40050/IEC 144)
Standard

Special version

IP 65 equivalent to NEMA 4 and 4X

IP 67, IP 68 equivalent to NEMA 6

IP 67 equivalent to NEMA 6

(IP 85 equivalent to NEMA 4 and 4X with

field replaceable electrodes WE)
IP 68 equivalent to NEMA 6 °

Environment class (DIN 40040)

HUD (ambient temperature —25 to
+60°C or -13 to +140°F, relative air
humidity < 80% annual mean)

HUD (ambient temperature =25 to
+60°C or —13 to +140°F, relative air
humidity < 80% annual mean)

Grounding rings

available as option

available as option
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2a S e b o
Primary head

M 900

IFS 4000

Materials
Measuring tube

Liner

Standard: DN 10-20
or3/g =3/,
DN 25-150
or1" -8"”

> DN 200
or > 8"

Special versions
> DN 200
or > 8"

Food version

! Electrodes
Standard

Special versions

Food version

Field replaceable
electrodes WE

Housing *
DN 10 - 40 or 3/5" — 11/,
> DN 50 or = 2"

Food version

Terminal box *
Standard

Food version

Connecting_flanges *
to DIN 2501: DN 10 - 50, DN 80

DN 65, = DN 100

to ANSI:

Grounding rings

stainless steel
(1.4301 or higher material number)
equivalent to SS 304 — AlSI

PTFE (Teflon)
Hard rubber or PTFE (Teflon)

Hard rubber or PTFE (Teflon)

Irethane, soft rubber, Neoprene,
others on request

PTFE (Teflon)

Hastelloy C4

stainless steel 1.4571
or SS 316 Ti - AlSI,
Hastelloy B2, titanium,
tantalum, platinum,
others on request

stainless steel 1.4571
or SS 316 Ti - AlSI

stainless steel 1.4571

or SS 316 Ti - AlSI

GTW 30

sheet steel

optionally stainless steel
1.4571 or S8 316 Ti — AlSI
without enamel finish
die-cast zinc

aluminium, without enamel finish
steel 1.0402 (C22)

or AlSI: C 1020

steel 1.0501 (RST 37.2)

or AlSI: C 1035

steel ASTM A 105 N

stainless steel 14571
or SS 316 Ti - AlSI

stainless steel
(1.4301 or higher material number)
equivalent.to SS 304 - AIS!

PTFE (Teflon)

PFA (reinforced with
stainless steel mesh)

Hard rubber or PTFE (Teflon)

Irethane, soft rubber, Neoprene,
others on request

Hastelloy C4

stainless steel 1.4571

or SS 316 Ti — AlS|,

Hastelloy B2, titanium,

tantalum, platinum,
platinum/iridium, others on request

stainless steel 1.4571
or SS 316 Ti — AISI

- GTW 30

sheet steel

die-cast aluminium

steel 1.0402 (C22)
or AlSI: C 1020
steel 1.0501 (RST 37.2)
or AlSI: C 1035

steel ASTM A 105 N

stainless steel 1.4571
or SS 316 Ti — AlS|

* with polyurethane finish

¥
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notal

ease note!

® O0U

Insulation class H is required for temperatures above 120°C/248°F.

only together with explosion-protected equipment.

Limits for fused aluminium oxide, PFA and PTFE

"The limits specified in the Tables for temperature and pressure allow for liner and flange standard.

With insulation class E of the field coils, the maximum permissible process temperature is 120°C/248°F.

NThe max. permissible operating data for hazardous-duty versions are specified in the certificates of conformity, which are supplied

Liner Flange Nominal diameter | Flange s= Max. 6perating pressure in bar (and psig)
standard of measuring tube | pressure Standard - { at a product temperature of ...
and rating 0= .
flanges or class Option < 40°C < 80°C < 70°C < 80°C <100°C < 120°C <140°C | <180°C
g (105°F) | (< 140°F) | (S 168°F) | (S195°F) | (< 210°F) | (< 250°F) | (< 285°F) | (< 355°F)
Fused DIN 2501 DN (2.5) 15-80* PN 40 S 40 (580) | 40 (580) | 40 (580) | 40 (580) | 40 (580) | 40 (580) |40 (580) { 40" (580)
aluminium DN 100% DN 150 PN-16 S 16 (230) | 16 (230) [16 (239) | 16 (230) | 16 (230) | 16 (230) | 16 (230) | 16 (230)
oxide DN 100* PN 25 0 25 (360) | 25 (360) | 25 (360) | 25 (360) | 25 (360) [ 25 (360) | 25 (360) | 25 {360)
. .| DN.200-250 PN 10 S 10 (150) | 10 - (150) | 10 (150) | 10 (150) | 10 -(150) | 10 (150 | - -
ANSIB 165 | (14g") 1/2"~4" * 150 Ibs S 196 (284) 1 19 (275) | 187 (271) | 181 (262) | 17.7 (256) | 17 (246) | 16.2 (235) | 14.7 (21 3)
6" N 150 Ibs S 16 (230) | 16 (230) | 16 (230) | 16 (230) | 16 (230) | 16 (230) | 16 (230) | 16 .{230)
8"-10" . 150 lbs S 10 (150) { 10 (150) | 10 (150) | 10 (150) [ 10 - (150) | 10 (150) { 10 (150) | 10 (150}
(119") 1/2"=3" * 300 tbs 0 40 (580) | 40 (580) | 40 (580) | 40 (580) | 40 (580) | 40 (580) | 40 (580) | 40 (580)
4 300 Ibs ¢} 25 (360) | 25 (360) | .25 (360) | 25 (360) | 25 (360) [ 25 (360) | 25 (360) | 25 (360)
PFA DIN 2501 DN 25-50, DN 80 PN 40 S . |40 (580) o (580) | 40 (580) | 40 " (580) | 40 (580) | 40 (580) | 40 (580) | 40 (580)
DN 65, DN 100-150 | PN 16 S 16 (230) | 16 (230) | 16 (280) [ 16 (230) | 16 (230) | 16 (230) [ 16 (230) | 16 *(230)
o | ANSIB 165 | 17-6” 150 Ibs §* 196 (284) | 19 (275) | 187 (271) | 18.1 (262) | 17.7 (256) | 17 (246) | 16.2 (235) | 14.7 (213)
PTFE "DIN 2501 DN 10-50, DN 80 PN 40 S 40 (580) | 40 (580) | 40 (580) | 40 (580) | 40 (580) | 40 (580) | 40 (580) | on request
(Teflon) DN 65, DN 100-150 | PN 16 S 16 (230) | 16 (230)'| 16 (230) [ 16 (230) | 16 (230) | 16 (230) | 16 (230) | 16 (230)
. DN 200-600 PN 10 S 10 (150) 1 10 (150) | 10 (150) [ 10 (150) | 10 (150) | 10 (150) | 10 (150) | 10 (150)
DN 65, DN 100-150 | PN 40 0 40 (580) | 40 (580) | 40 (580) | 40 (580) | 40 +(580) | 40 (580) | 40 (580) | on request
DN 200-600 PN 16 0 16 (230) | 16 (230) | 16 (230) | 16 (230) | 16 (230) | 16 (230) | 16 (230) | 16 .(230)
= DN 700 > PN 10 S/0 : on request ‘
ANSIB16.5 | 3/g"-24" 150 Ibs S 19.6 (284) | 19 (275) , 18.7.(271) | 18.1 (262) | 17.7 (256) | 17 (246) ’ 16.2 (235) | 14.7 (213)
3/g"-04" 300 Ibs 0 .40 (580) | 40 (580) 1 40 (580) | 40 (580) | 40 - (580) | 40 (580) | 40 (580) | on request
> 28" > 150"|bs S/0 : on request
* Pipe flanges, DN 2.5-100 and 40"-4" are flangeless design!
Limits for neoprene, irethane, hard and soft rubber
Liner Flange Nominal diameter | Flange. S= Max. operating pressure in bar (and psig)
’ standard of measuring tube | pressure Standard | at max. possible product temperature of ...
and rating O= =
flanges or class Option Soft rubber Neoprene Irethane Hard rubber.
< 40°C (< 105°F) < 60°C (< 140°F) <70°C (< 158°F) < 90°C (< 195°F) :
Neoprene,] DIN 2501 DN 25-50, DN 80 PN'40 S 40 (580) 40 (580) 40 (580) 40 (580) =
irethane, DN 65, DN 100-150 | PN 16 [, S 16 (230) 16 (230) 16 (230) 16 (230)
hard and DN 200-1000 PN #10 S 10 (150) 10 150) 10 (150) 10 (150) ==
soft DN 25-1000 PN 16-1500 | O ¥ 16-84  (150-920)| ** 16-100 (150-1450) | ** 16-1500 (150-20000) | ** 16-80 (150-1160)
rubber = DN 1100 PN 25-6 S/0 ** 258 (37-90) | ** 25-6 (37-90) | ** 26-6 (37-90)1 ** 25-6 (37-90)
ANS! 17-40" 150 Ibs S <196 (< 284} ***< 190 (< 275) | *** < 187 (<271) [ *** < 18.1 (< 262) ==
B16.5 140" 300 Ibs 0 **+ <508 (K 737) | *** < 492 (K 714) 1 *** < 484 (< T702) | *** < 46.8 (< 679) -
17-40" 600 Ibs O < 64 (< 920) < 100 (< 1450) < 100 (< 1450) < 80 (< 1160) -
AWWA > 24" B S 6 ( 90) ) ( 90) 6 ( 90) 6 (90) -
> 24" D 0] 10 (150) 10 (150) 10 (150) 10 (150)
APl 6 BX =1 20000 psig o] - - < 1500 (< 20000)] -
** dependent on flange pressure rating
xxx dependent on product temperature
Vacuum load
Liner Meter size Max. allowed vacuum load in mbar abs. (and psia)
at a product temperature of ... .
DN mm | inches < 40°C < 60°C.. < 70°C 1 < 80°C <100°C < 120°C < 140°C < 180°C
< 105°F) (< 140°F) (< 158°F) (< 195°F) (< 210°F) (< 250°F) (< 285°F) (< 355°F)
Fused aluminium oxide 25- 250 19- 10 0( 0 0( 0 0( 0 0{ 0 0( 0 0( 0 0( 0 0( 0
PFA 25 - 100 1 4 0( 0 0( 0 0( 0 0( 0 0( 0 0( 0 150 ( 2.2) 200 ( 2.9)
125 - 150 5 - 6 0 (0.7) 50 ( 0.7} 50 ( 0.7) 50 ( 0.7) 100 ( 1.5) 200 ( 2.9 300 ( 4.4) 400 ( 5.8)
PTFE (Teflon) 10 - 20 3g - 3y 0(0- 0( 0 of 0 0(. 0 0( 0 500 ( 7.3} 750 (10.9) | 1000 (14.5)"
. 25 - 150 1 - 8 no vacuum allowed, use [FS 4000 or iIFS 5000
200 - 600 8 - 24 500 (7.3) .| 750 (10.9) | 1000 (14.5) | 1000 (14.5) | 1000 (14.5) | 1000 (14.5) | 1000 (14.5) | 1000 (14.5)
700. - 800 28 - 32 ' on request ;
Neoprene 25 - 300 1 - 12 400-5.6) 400 ( 5.6) - - -
350 - 3000 14 . -120 600 (8.7) 600 { 8.7) - - - -
Irethane 25 - 3000 1 -120 500 (7.3) - - - - - - -
Hard rubber 25 - 300 1 - 12 250 (3.6) 400 ( 5.8) 400 ( 5.8) | %00 ( 5.8) - -
B 350 - 3000 14 =120 500 (7.3) 600 ( 8.7) 600 ( 8.7) 600 ( 87) - -
Soft rubber 25 - 300 1 - 12 500 (7.3) - - - - -
350 - 3000 14 -120 600 (8.7 - - s - - -
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Dimensions in mm and (inches)

Necessary flange spacing
DN 2.510 15, /10" 1o /2”:

DN 2510 100, 1”10 4”
without grounding rings:
with grounding rings (option):

Dimension a + 2 times gasket thickness
(gasket between grounding rings and pipe flanges)

Dimension a incl. gaskets between primary head and pipe flanges

Dimension a + 10 mm or a + 0.4”, incl. gaskets between grounding rings and pipe flanges
** Meter size DN 2.5 — 15 and 1/4¢” - 14”: Pipe flanges DN 15/ PN 40 or '/»" / Class 150 Ibs (300 Ibs).

a+10 mm

Meter size Dimensions in mm (inches) approx.
weight
DN mm inches a be c ds dz e f g in kg (Ibs)
25-15% | Yoo | 65 (256) |208 (819) | 50 (197) | 15 (058 | — 44 (173 | = 51 (199 | 17 (37
25 1 58 (228) [189 (744) | 55 (217) | 26 (1.02) | 46 (1.81) 102 (402 | 68 (268) | 34 (134) | 17 (37)
|40 11 83 (327) |204 (803) | 80 (315) | 39 (1.54) | 62 (244) |117 (461) | 83 (327) | 42 (163) | 25 (55
' 50 2 103 (406) |222 (874) |100 (394) | 51 (201) | 74 (291) 135 (531) [101 (398 | 51 (199) | 30 (66
80 3 153 (602) |254(1000) |150 (6.91) | 80 (3.15) |106 (4.17) [167 (657) |[133 (524) | 67 (262 | 56 (123)
100 4 1208 (7.99) [279(1098) [200 (7.87) |101 (398) |133 (5.24) [192 (756) |158 (622) | 79 (3.11) | 89 (196)
IFS 5000
Primary head
DN 25 to 15 Detail A
110" to /"
78
B.077
— 1
o o4
a
e
DN 2510 100 Detail A
1”10 4” (standard)
// 7
7 E
78
B.o7y Erz
Pa 16
, N Detail B
T = {option with
| w 1 grounding
< rings)
i
&P : i
e / c
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| 10.6.2 IFS 4000 primary head

Flanged connections

.. DIN 2501 (=BS 4504) / DN 10-300 / PN 40, 16 or 10:

.. ANSI B 165 / 3/g"-12" / Class 150 lbs / RF:

Dimension a without flange gaskets:
** Meter size 3/5”:

Flanged connection /2"

Dimensions in mm (inches)

see Table

see Table
Not supplied with flowmeter, to be provided by customer.

Meter size {0 ... Dimensions in mm (inches) Approx.
DIN ANSI : weight
DN mm PN |Inches |a be c d i - dia. Do | dia. Dangi | in kg (Ibs)
10 40 3/g* 1150 (5.91) 231 (9.09) 121 (4.76) 61 (2.40) 58 (2.28) 90 (3.54) 88.9 (3.50) 4 (8.8)
15 40 2 150 (5.91) 231 (9.09) " | 121.(4.76) 61 (2.40) 58 (2:28) 95 (3.74) 88.9 (3.50) 4.(8.8)
20 40 3/4 150 (5.91) 231 (9.09) 121 (4.76) 61 (240) . 58 (2.28)° 105 (4.13) 98.6 (3.89) 6 (13) _
25 40 1 150 (5.91) 231 (9.09) 121 (4.76) 61 (2.40) 58 (2.28) 115 (4.53) 108.0 (4.25) 6 (13)
32 40 - 150 (5.91) 247 (9.72) 139 (5.47) 70 (2.76) 73 (2.87) 140 (5.51) - 7 (15)
40 40 11/ 150 (5.91) 252 9.92) | 150 (5.91) - | 75 (2.95) 73 .(2.87) 150 (5.91) 127.0 (5.00) 7 (15)
50 40 2 200(7.87) 200 (11.42) | 181 (7.13) - 99 (390) . | 165 (6.50) 152.4 (6.00) 8 (18)
65 16 - 200 (7.87) 300 (11:81) _| 181 (7.13) - 99 (8.90) © | 185 (7.28) = 12 (27)
80 40 3 200 (7.87) 307 (12.09) | 195 (7.68) - 99 (3.90) 200 (7.87) 190.5 (7.50) 12 27)
100 16 4 250 (9.84) 358 (14.09) | 257 (10.12) - 131 (5.16) 220 (8.66) 2286 (9.00) 14 (31)
125 16 | - 250 (9.84) 369 (14.53) | 257 (1012) |- 131 (5.16) 250 (9.84) - 19 (42)
150 16 6 300 (11.81) 399 (15.71) | 281 (11.06) |- 143 (5.63) 285 (11.22) 279.4 (11.00) 22 (49)
200 10 8 350 (13.78) | 457 (17.99). | 342 (13.46) |- 177 (6.97) 340 (1339) | 3429 (13.50) 35 (77)
250 10 (10 400 (15.75) - | 509 (20.04) | 383 (15.08) |- 205 (8.07) 395 (1555) | 406.4 (16.00) 49 (108)
300 10 |12 500 (19.69) = | 572 (2252) | 433 (17.05) |- 235 (9.25) 445 (17.52) | 482.6 (19.00) 61 (134)
IFS 4000 Primary head
DN 10 - 40 DN 50 - 300
3" — 1 1/p" 2" =12" pgi5  maxtis

dia. D

DF + 6 (+0.20")

|
W._@.
e
dia. D

b +5 (+0:207)
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Flanged connections Dimensions in mm (inches)
.. DIN 2501 (=BS 4504) / DN 350-2000 / PN 10 or &: see Table

. DIN 2501 (=BS 4504) / DN 350-2000 / PN 25: see Table, dimension apn + 200 mm or + 7.87”
" ANSI B 165 7 14” — 40” / Class 150 Ibs / RF: see Table

.. ANSI B 16,5 / 14” — 40" / Class = 300 Ibs / RF: Dimensions supplied on request

.. AWWA / > 24" / Class B or D /°FF: Dimensions supplied on request

Dimension a without flanged gaskets: Not supplied with flowmeter, to be provided by customer

Irethane liner, thickness > 12’ mm/> 105" Size of flange greater than size of measuring tube, see Tables below.

Meter size {0 .. Dimensions in mm (inches) ' Approx.
DIN ANSI ) : weight
DN mm PN |Zoll apiN aANS be c . |d e j in kg (Ibs)
- 350 10 |14 500 (19.69) | 700 (27.56) 753 (29.65) 570 (2244) | 329 (12.95) | 332 (13.07) 305 (1201) | 145 (320)
400 10 |16 600 (2362) | 800 (31.50) 802 (3157) | 620 (2441) | 353(1390) | 349 (13.74) 385 (15.16) | 180 (400)
500 10 |20 600 (2362) | 800 (31.50) 903 (35.55) 720 (2835) | 404 (1591) | 371(146 ) 385 (15.16) | 240 (530)
600 110 |24 600 (23.62) | 800 (31.50) - | 1005 (3957) | 822(32.36). | 455(17.91) | 493 (1941 385 (15.16) | 330 (730)
700 10 128 700 (27.56) | 900 (35643) | 1105 (4350) 922 (36:30) | 505 (19.88) | 521 (20. 51) 465 (1831) | 430 (950)
800 10 |32 800 (31.50) | 1000 (39.37) | 1206 (47.48) | 1024 (4031) | 555 (21.85) | 555 (21.85) 545 (21.46) | 540 (1190)
900 10 |36 900 (35.43) | 1100 43.31) | 1306 (51.42) | 1122 (44.17) | 606 (23.86) | 569 (2240) 635 (25.00) | 650 (1440)
1000 10 |40 1000 (39.37) | 1200 (47.24) | 1406 (55.35) | 1222 (48.11) | 656 (25.83) | 645 (25.39) 705 (27.76) 800 (1770)
1200 1 6 |48 11200 47.24) | - .| 1627 (64.06) | 1424 (56.06) | 776 (30.55) | 792 (31.18) | 865 (34.06) | 870 (1920)
1400 ' 6 |56 1400 (55.12) | - , 1823 (71.77) | 1624 (6394) | 872 (34.33) | 858 (33.78) | 1045 (41.14) | 1230 (2720)
1600 6 |64 1600 6299) | - : 2033 (80.04) | 1826 (71.89) | 981 (3862) | 876 (3449) | 1245 (49.02) | 1550 (3420)
1800 6 |72 1800 (70.87) | - ' 2027 (87.68) | 2026 (79.76). | 1075 (42.32) | 1053 (41.46) | 1405 (55.31) | 2080 (4590)
2000 6 |80 2000 (78.74) | - 2428 (9559) | 2229 (87.76) | 1175 (46.26) | 1108 (43.62) 1605 (63.19) | 2600 (5740)
IFS 4000 Primary head " Flange size for
irethane liner,
DN 350 — 2000 - thickness > 12 mm/> 0.5”
147 - 40 PG16  max. 118 78 , . . .
T ) &0 Nominal size DN in mm
NPT ; (DIN 2501)
ﬂ‘ aill e ‘Ql B3 Measuring tube | Flanges
2l owE ( N\ e DN 350 DN 400
o | N e
. & I = e L 7 DN 400,450 | DN 500
| s DN 500, 550 DN 600
i 4 ‘o DN 800, 650 DN 700
Hy Nestea A, DN 700, 750 DN 800
A & 3 DN 800, 850 DN 900
ax 05% 140 c 140 ) DN 900, 950 DN 1000
551 e G5 DN 1000 DN 1200

Nominal size in inches

(ANSI B 16.5)
Measuring tube | Flanges
14” 16"
6!! 8” 20”
OH 21! 24”
247, 26" - 28"
28”, 30” 32"
327, 34” 36"
367, 38” 40”

40” 48"
WE = Field replaceable
electrodes
fwe = Dimensionc+900mm

- or ¢ + 35.50"

(minimum dimension)

71



10.6.3 M 900 primary head

Flanged connections
.. DIN 2501 (=BS 4504)

.. ANSI B 16.5 / 3/g"~12" / Class 150 Ibs / RF:
.. ANSI B 16.5 / 3/g"12" / Class = 300 Ibs / RF:

Dimension a without flange gaskets:

** Meter size 3/5”:

WE
fwe

/ DN 10-300 / PN 40, 16 or 10:

dimensions on request

Dimensions in mm and (inches)
see Table
see Table

Not supplied with flowmeter, to be provided by customer.
Flanged connection /5"

= Field replaceable electrodes, optional for meter sizes DN 50 — 300 and 2" - 12”
= Dimension ¢ + 900 mm or ¢ + 35.50” (minimum dimension)

Meter size 1o .. Dimensions in mm (inches) Approx.
DIN ANSI weight
DN mm PN linches |a br C d j dia. Dpin dia. Danst |in kg (Ibs)
10 40 /g™ -} 200 (7.87) 169 (6.65) 92 (3.62) 66 (2.60) 70 (2.76) 90 (3.54) 88.9 (3.50) 10 (22)
15 40 2 200 (7.87) 169 (6.65) 92 (362) 66 (2.60) 70 (2.76) 95 (3.74) 88.9 (3.50) 10 (22)
20 40 34 200 (7.87) 169 (6.65) 92 (3.62) 66 (260) | 70 (276) 105 (4.13) 98.6 (3.89) 10 (22)
25 40 1 200 (7.87) 191 (7.52) 96 (3.78) 77 (3.03) 94 (3.70) 115 (4.53) 108.0 (4.25) 11 (24)
32 40 114 200 (7.87) 191'(7.52) 96 (3.78) 77 (3.03) 94 (3.70) 140 (5.51) 117.3 (4.62) 11 (24)
40 40 11/2 200 (7.87) 236 (9:29) 184 (7.24) 99 (3.90) 94 (3.70) 150 (5.91) 127.0 (5.00) 13 (29)
50 40 2 200 (7.87) 236 (9.29) 184 (7.24) 99 (3.90) 94 (3.70) 165 (6.50) 152.4 (6.00) 14 (31)
65 16 21/2 200 (7.87) 256 (10.08) 184 (7.24) 109 (4.29) 94 (3.70) 185 (7.28) 177.8 (7.00) 15 (33)
80 40 3 200 (7.87) 256 (10.08) 184 (7.24) 109 (4.29) 94 (3.70) 200 (7.87) 190.5 (7.50) 17 (37)
100 16 4 250 (9.84) | 316 (12.44)y | 234 (9.21) 139 (5.47) 125 (4.92) 220 (8.66) 228.6 (9.00) 28 (62)
125 16 5 250 (9.84) | 316 (12.44) 234 (9.21) 139 (5.47) 125 (4.92) 250 (9.84) 254.0 (10.00) | 35(77)
150 16 6 300 (11.81) 336 (13.23) 266 (10.47) 149 (5.87) 172 (6.77) 285 (11.22) | 279.4 (11.00) 45 (99)
200 10 8 350 (1378) | 396 (15.59) 354 (13.94) 179 (7.05) 210 8.27) 340.(18.39) | 3429 (1350) | 56 (123)
250 10 |10 400 (15.75) | 456 (17.95) 434 (17.09) 209 (8.23) 244 (9.61) 395 (15.55) 406.4 (16.00) 75 (165)
300 10 |12 500 (19.69) | 532 (20.94) 490 (19.29) 247(9.72) 280 (11.02). | 445 (17.52) 482.6 (19.00) | 110 (243)
¥
M 900
Primary head
DN 10 - 300
8/g" — 12"
PG 16 10 75
54 NPT\ | (4387 2.95"
g ] WE &_ WE
s jﬁ' (’f:;\() ﬂt ° S S §%\* /-
1TH N
L 10 |- ¢ | w0
a + 0.5% (8517 (5517
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M 900 with sanitary connection to DIN 11851

Dimensions in mm and (inches)

** For stainless steel housing: Dimension ¢ + 14 mm or + 0.55”

Meter size Dimensions in mm (inches)

DN mm a b* c** d j
10and. 20 200 (7.87) 223 (8.78) 92 (362 66 (2.60) 70 (2.76)
25 and 32 200 (7.87) 245 (9.65) 96 (3.78) 77 (3.03) 94 (3.70)
40 and 50 200 (7.87) 290 (11.42) 184 (7.24) 99 (3.90) 94 (3.70)
65 and 80 200 (7.87) 310 (12.20) 184 (7.24) 109 (4.29) 94 (3.70)

100 and 125 250 (9.84) 370 (14.57) 234 9.21) 139 (547) 125 (4.92)

M 900 primary head
with sanitary connection to DIN 11851
DN10 - 125/ PN 10

PG 16

110

172" NPT\

(4.33")

bF + 5 (+ 0207

i
1

38
(1507

M 900 with clamp connection
Dimensions in mm and (inches)

** For stainless steel housing: Dimension ¢ + 14 mm or + 0.55”

Meter size Dimension in mm (inches) }

inches a b* c** d dia. e |dia. T [j ) dia. kK |dia. | m

1 200 (7:87) | 245 ( 965)| 96 (378) | 77(303) |185(071) | 496 (195)| 94 (370) | 255 (1.00)|22.1 (087) | 254 (1.00)
11/s 200 (7.87) | 245 ( 965)| 96 (378) | 77 (303) |285(1.12) | 496 (195)] 94 (370) | 382 (150|348 (1.37) |25.4 (1.00)
2 200 (7.87) {290 (11.42) | 184 (7.24) | 99 (390) |445 (1.73) | 766 (302)| 94 (370) | 51.0 (201)[475 (1.87) |250 (0.99)
3 200 (7.87) {310 (12.20) | 184 (7.24) {109 ) 645 (252) | 117.7 (4.63)] 94 (3.70) | 763 (3.00)| 729 (287) | 254 (1.00)
4 250 (9.84) | 370 (14.57) | 234 (9.21) [139 (547) {938 (366) | 117.7 (4.63)| 125 (4.92) | 108.9 (4.25)| 97,6 (3.84) | 24.3 (0.96)

M 900 primary head
with clamp connection

-1" _ 4”

PG 16

/2" NPT

bE + 5 (+ 020"

;

75
(2.95)

38
(1.50%

dia. k
dia. |
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M 900 HJ primary head with heating jacket

Flange connections for measunng tube

Dimensions in mm and (inches)

PG 16
172" NPT

(4 33")

. DiN 2501 (—bb 4OU4) / DN 10-100 / PN 40 or 16: see Table . Ra
- ANSI B 16.5 / 3/g°-4" / Class 150 los / RF: see Table ) 'TT
~ ANSI'B 16,5 / 3/g"-4” / Class = 300 Ibs / RF: dimensions on request S ‘
. b 1 ﬁ
Flange connections for heating jacket : \?/ =3
.. DIN. 2501 (=BS 4504) / DN 15 / PN 40 / stud bolts 4 x M 12 @ | a [ Y
.. ANSI B 16,5 / 1/2 / Class 150 lbs / RF / stud bolts 4 x 1/ § @_{&H{
Dimension a without flange gaskets: Not supplied with flowmeter, r N3
to be provided by customer. :
* Meter size 3/3™; Flange connection 1/2” n
Meter size 10 ... Dimensions in mm (inches)
DIN ANSI
DN mm | PN inches | a b c d i . m n dia. Doiv | dia. Danst
10 40 3/s* 1250 (984) | 233 (917) | 106 (417) | 66 (260) | 70 (2.76) | 150 (5.91) | 110(433) | 90 (354) | 889 (350)
15 40 s - | 250 (9.84) | 233 (917) | 106 417) | 66 (260) | 70 (276) | 150 (691) | 110 (4.33) | 95 (3.74) | 889 (3.50)
20 40 /4 250 (9.84) | 233 (917) | 106 (417) | 66 (260) | 70 (3.76) | 150 (591) | 110 (4.33) | 105 (413) | 9856 (3.89)
25 40 1 250 (9.84) | 255 (10.04)| 109 (4.29) | (77 (303) | 94 (370) | 150 (5.91) | 110 4.33) | 115 (4.53) | 108.0 (4.25)
32 40 14 250 (9.84) | 255 (10.04)| 109 (4.29) 7 (3.03) | 94.(3.70) [ 150 (6.91) | 110 (4.33) | 140 (B.51) | 117.3 4.62)
40 40 11/, 250 (9.84) | 300 (11.81)| 198 (7.80) | 99 (3.90) | 94 (3.70) | 150 (5.91) | 160 (6.30) | 150 (5.91) | 127.0 (5.00)
50 40 2 250 (0.84) | 300 (11.81)| 198 (7.80) | 99 (3.90) | 94 (3.70) | 150 (5.91) | 160 (6:30) |-165:(6.50) | 152.4 (6.00)
65 16 21/, 250 (9.84) | 380 (14.96)| 248 (9.76) | 139 (5.47) | 125 (4.92) | 160 (6:30) | 160 (6:30) | 185 (7.28) | 177.8 (7.00)
80 40 3 250 (0.84) | 380 (14.96)| 248 (9.76) | 139 (5.47) | 125 (4.92) | 160 (6.30) | 160 (6:30) | 200 (7.87) | 190.5 (7.50)
100 16 4 300 (11.81) | 380 (14.96)| 248 (9.76) | 139 (5.47) | 125 (4.92) | 180 (7.09) | 180 (7.09) | 220 (8.66). | 228.6 (9.00)
| 10.6.4 IFS 2000 primary head
Dimensions in mm and (inches)
Necessary distance between pipe flanges (dimension a)
DN 150 ~ 250 and 6” = 10”:  dimension a + 2 x thickness of gaskets
between grounding ring and pipe flange:
These gaskets not supplied with
flowmeter, to be provided by customer.
Dimension a incl. grounding rings and gaskets between primary head and grounding rings.
Flange Nominal size Dimensions in mm (inches) Approx. weight
Standard a b c d e inkg (bs) |
DIN 2501 DN 150/PN 16 265 (1043) | 379 (14.92)' 292 (11.50) 146 (5.75) 283 (11.14) 37 ( 82)
(= BS 4504) DN-200/PN 16 315 (12.40) 420 (16.54) 324 (12.76) 171 (6.73) 342 (13.48) 53 (117)
; DN 250/PN 16 365 (14.37) 482 (18.98) . 394 (15.51) 198 (7.80) 395 (15.55) 87 (192)
ANSI B16.5 6", 150lbs, FF 265 (10.43) 385 (15.16) 292 (11.50) 152 (5.98) 295 (11.61) 37 ( 82
: 8", 150Ibs, FF 315 (12.40) 426 (16.77) 324 (12.76) 177 (6.97) 354 (13.94) 53 (117)
10”, 150Ibs, FF 365 (14.37) 488 (19.21) 394 (15.51) 204 (8.03) 407 (16.02) 87 (192)
IFS 2000 1o 78
(4.33") (2.957)
DN 150 - 250 — =
6” - 10" © g
PG 16
175" NPT
—
4 L L
S (7 J
e
o - <
o =X - o
o NN

L]
I

a+05%

74




10.6.5 SC 100 AS NB 900 F ZD ) ' —I

SC 100 ' NB 900 F Intermediate connection box ZD
Weight approx. 4.5 kg (9.9 Ibs) Weight approx. 8.5 kg (18.7 Ibs) Weight approx 0.5 kg (1.1 Ibs)
———-——W%?.-S,WT— . _ 1. Q_:‘;\iﬁiﬁw) }
7 T ] = iE . ]
| : N2 ?@@ @
_ o5 68
< aE me (2.68"
a 125
| (5.92")
111 ===
T - S N B i3
T o o 7 ek | =2
( 1043°7 {SuUZNET) L__%‘lmg? r“ ,_( 1‘%_

80
(315")

PG5 >70 *
20T} >270 1

= space for opened cover

E T | | z..(pmf%g =
(4% 1/2"NPT)

P67 56
NPT (220

Signal_converter: SC 100 AS Primary heads:
- ~ IFS 2000
Sliedrecht, Holland
SIGNAL CONVERTER - MESSUMFORMER lFs 4000
W : IFS 5000
e e [ I M 900
|

OUﬁUTSIGNALS - AUSGANGSSIGNALE
o

terdisisl v [ Tl
o N I L )
o, P o

C { Type Magnetic field frequency

I | (here: 1/6 of power frequency)

SPECIAL FUNCTIONS - SPEZIALFUNKTIONEN B

[ | T T
| l ) Holland IFS 4000 / 6
-/

[ | ’ Altometer Insulation class
CALIBRATION FOR - KALIBRATION FUR Krohne —a92 4711 ISO. KL. H P67 of field coils
Tt | | Order No.

No. I | ﬂﬂf?_/ GKL 4.301 .
:‘Ar. s Primary T Protection categofy
leter Size DN
. : I constant GKL. | DN 50 PFA-HC PN 40 fo DIN 40050/IEC 144
e [ax ]
E .
R | |
| ] Liner
see Table
[k I l below
| By
Meter size DN in mm, Electrode material Flange pressure rating
for dimensions in inches see Table below or
Power driver: NB 900 F refer to Table under " flange class
— . Fct. No. 3.1.4 or Table
( ™~ in Sect. 10.1
_Amhometer Sliedrecht, Holland _Llni MM@
MID ~ BOOSTER - MID - LEISTUNGSTREIBER AL Fused aluminium HB Hastelloy B2
Type oxide (99.7% Al>O3) HC Hastelloy C4
[ |
w : H Hard rubber IN Incoloy
) NE Neoprene M4 Monel 400
’ . i PFA Teflon-PFA Ni Nickel
N | PS Polysulfone PT Platinum cap on
Power | PUL Irethane : stainless steel 1.4571 (SS 316 Ti)
siserace ] T Tefion-PTFE TA  Tantalum
st K ] W Soft rubber Tl _ Titanium
o / ZR Zirconiuni oxide V4A Stainless steel 1.4571 (SS 316 Ti)

75




The flowmeter is designed for electrically conductive fluids.

Measurement is based on Faraday's law of induction,
according to which a voltage is induced in an electrically
conductive body which passes through a magnetic field.
The following expression is applicable to the voltage.

U=K*%B*v+%D

where:
U = induced voltage

K = an instrument constant
B = magnetic field strength
v = mean velocity

D = pipe diameter

Thus the induced voltage is proportional to the mean flow
velocity, when the field strength is constant.

Inside the magnetic inductive flowmeter, the fluid passes
through a magnetic field applied perpendicular to the
direction of flow. An electric voltage is. induced by the
movement of the fluid (which must have a minimum electri-
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11. Measuring principle and function of the system

cal conductivity). This is proportional to the mean flow velo-
city and thus to the volume .of flow. The induced voltage
signal is picked up by two electrodes which are in conduc-
tive contact with the fluid and transmitted to a signal con-
verter for a standardized output signal.

This method of measurement offers the following advan-
tages:

1. No pressure loss through pipe constriction or protrud-
ing parts. .

2. Since the magnetic field passes through the entire flow
ares, the signal represents a mean value over the pipe
cross-section; therefore, only relatively short straight
inlet pipes (8 * DN) from the electrode axis are requi-
red upstream of the primary head.

3. Only the pipe liner and the electrodes are in contact
with the fluid.

4. Already the original signal produced is an electrical
voltage which is an exact linear function of the mean
flow velocity.

5. Measurement is independent of the flow profile and
other properties of the fluid.

The magnetic field of the primary head is generated by a
square wave current fed from signal converter to the field
coils.

This field current alternates between positive and negative
values. Altemnate positive and negative flowrate-propor-
tional signal voltages are generated at the same frequency
by the effect of the magnetic field, which is proportional to
the current. The positive and negative voltages at the pri~
mary head electrodes are subtracted from one another in
the signal converter. Subtraction always takes place when
the field current has reached its stationary value, so that con-
stant interference voltages or external or fault voltages chan-
ging slowly in relation to the measuring cycle are suppres-
sed. Power line interference voltages coupled in the pri-
mary head or in the connecting cables are similarly sup-

‘pressed.




12, Block diagram and description of the' signal converter

The SC 100 AS is divided into five functional groups.

Functional group 1 contains an input amplifier allowing -

bootstrapping of the signal wire shield, and a high-resolu-
tion analog/digital converter that is controlled by micropro-
cessor uP Ol -

Functional group 2 generates a pulsed, electronically
controlled direct current for the primary head coils. This
group is galvanically isolated from all other groups.

In functional group 3 the digitalized data supplied by
1P 0l are evaluated by microprocessor 4P 02 inacordance
with the functions, operating and primary head data pro-
grammed by way of the 3 keys. Microprocessor yP 02
controls with the aid of the KROHNE-developed LSI circuit
(KSA) the outputs that are galvanically isolated by optocou-
plers (functional assemblies 4 and 5). The last measured
value and other information are forwarded via this circuit to
the alphanumeric LCD for indication.

The KSA module is also used to feed last counts to the
EEPROM. In the event of a power failure, last counts are
saved in EEPROM 2. In the same way as operating and
“functional data are permanently stored in EEPROM 1, both
are retained for 10 years without auxiliary power.

Functional group 4 converts a frequency into a propor-
tional current. This group is galvanically isolated from the
other groups.

J

Functional group 5 consists of power drivers for control
of electronic (EC) and electromechanical (EMC) counters,
and an indication output that can be programmed for many
different tasks. This group is galvanically isolated from the
other groups.

Signal inputs +
bootstrap connections

Signal outputs +
field power driver

' f

7
° "Field
T coils
o8

3 Serial data Y j
/

transfer

o 5 e.qg.

- %§<: PWM 0(4)t020mA
- I Lob

- C > ostma
______ EC .
’C >  fosiok

{"Magnet 1
Isensors L __ ___§
1 @prom) §

JEq—
EEPROM
2 .

A EMC
KSa 02 041 <10Hz
I 4. Com
—

—

a-num. LC-Display J 5
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'13. Signal converter SC 100 AS/HPC/S

Use of the ,uPl-HPC” pc board and special software
,8.06267 xx” in an SC 100 AS requires a different layout of
menu 4.00. Other menu items are not affected.

Fct. No. | Text

Description and input

4.01 LANGUAGE Language of display texts, Sect.5.11
@ GB/USA (= English)

® O (= German) @ F(=French)

® SF (= Finnish) @ others pending
Coding for entry into
programming mode? Sect. 5.12

® NO = eatry with B key
@ YES = enfry with keys

Hold values of outputs
during programming?

NO or YES (Sect. 8.13)

Text for field-programmable
unit, Sect. 5.14

A.Z/la.z/ 0.9/ ___ (=space)

Conversion factor for
quantity Fy, Sect. 5.14
Factor Fy; = quantity. Be'r 1m®
Range: 0.000017+10~ to
9.99999+10"9

Conversion factor for time Fp

Sect. 8.14

Factor Fr in seconds

Range: 0.00007+10° to
9.99999+10*°

-Magnetic field frequency,

Sect. 8,15+8.2

@165 ©1/16 @ 1/32

Select preamplification, Sect. 13
@ AUTO (automatic) '

® HIGH FLOW (high flow range)

@ MED. FLOW (medium flow range)
® LOW FLOW (low flow range)

Input of field current

Range: 225.00 to 275.00 mA

(see sticker at term 7 + 8 on

"basi¢” pc board/with power driver
NB 900 F always * 250 mA)

Not to be changed, see Sect. 7.2 +8.1
Noise rejection, see Sect. 13

O NO @ YES

Counter for off-limit condition
(appears only if YES entered under
(Fet. 4.10 NOISE), see Sect. 13
Range: 007to 250 }

Limit value for noise amplitude
(appears only if YES entered under
Fct. 4.10 NOISE), see Sect. 13
Range: 07 to 90 PERCENT

4.02 ENTRY CODE

4.038 OUTP. HOLD

4.04 UNIT TEXT

4.05 FACT. QUANT.

4.06 FACT. TIME

4.07 FIELD FREG.

4.08 SCALE SEL.

4.09 FIELD CUR.

4.10 NOISE

4.11 LIMIT CNT

4.12° LIMIT VAL

' 18

Fct. 4.0 Magnetic field frequency

In addition to the normal magnetic field frequencies, three
new values are available. These are ,1/2” ,SPEC.
1/12”and ,,SPEC. 1/18" of the power frequency. The fol-
lowing chart shows the transient recovery time for the mag-
nefic field and the integration time of the measuring signal.

power-line ﬁeiency

1/2 power-line frequency

1/18 power-line frequency

m

1/36 power-line frequency

1/12 power-line frequency (spec.)

1/18 power-line ﬁ'equency‘

= measuring signal integration time

Fct. 4.08 Range selection

This function can be used to influence the preamplifier
stage. In the AUTO mode, the microprocessor automati-
cally takes over the setting in keeping with the interfe-
rence level and the size of the wanted signal. In some
applications it may prove useful to change the gain
manually. Since there are no hard and fast rules for apply-
ing Fct. 4.08, it is advisable to determine the best setting by
frial and error.

Fct. 4.10 Noise rejection

This function activates a special noise rejection filter
(input: YES). The task of this filter is to reject spurious
peaks and thus provide steadier display and ouftput of the
measured values. The data of the two following func-
tions, Fct. 4.11 and Fct. 4.12, are used for operation of
the noise rejection filter. These input functions are not
shown in the menu when MO has been entered in Fct. 4.10.
The block diagram below serves to illustrate filter action
and the parameters of functions 4.11 and 4,12.

to data
| +9% processing

limits
o4 Fct. 41l

N\

totalizer,
Fet. 411

time constant
Fct. 3.1.05

®
+




Functional description

The old measured value, weighted with the time constant,
is subtracted from the newly calculated measured value,
and the result checked to establish whether it exceeds the
limit setin Function 4.11. If it does, the totalizer countincrea-
ses and the differential signal is limited to the specified
limit value. To this differential signal is added the old mea-
sured value again, and forwarded to the time constant pro-
gram. When the totalizer attains the default value from
function 4.11, the limiter unit is bypassed. I the set limit is
not exceeded, the totalizer is reset to the value '0’, and the
limiter bypass de-energized. Two examples are given
below to illustrate the function.

Example 1:
Transient interference superposed on the measured
value. '

interference
Ue 4 100% I_f
50% \
\ t
Ua - 100%
rise and fall determined
by Fct. 4.12
509%
t

In this example it is important that the number of violations
of the limit value from Function 4.11 be selected such that
the limiter function always remains activated. The following
equation can be used to establish by approximation the
input values for function 4.11:

max. duration of interference (in sec)
0.06

For function 4.12, the maximum user-acceptable deviation
from the measuring signal is the determining factor. But
noise duration, noise amplitude and the shape of the curve
are also crucial factors. This parameter can only be deter-
mined by trial and error, since too many factors would have
to be considered before any hard and fast rule can be laid
down.

LIMIT CNT =

Example 2:
The measured value skips from 0% to 100% of the flowrate.

No interference and no noise sicgnals

ST DLy LiGLS.

Ue—1100%
7
t=0
Ua—100%
Rise results from
Function 3.1.08
Rise 1'_esults from Number of limit violations set under
Function 4.12 Function 4.11 reached. Measured value
transmitted unfiltered.
T T
t=0 tu

As shown in the diagram, the step change of the wanted

'signal is forwarded to the outputs after a time interval. The

rate of rise is dependent on the setting of time constant T
and the value from Fct. 4.12 LIMIT VAL The time constant
in the t < t, range is:

T[s]
Limi ValxlOO/o

TLimit =

given a 100% skip of the wanted signal.

The instant t, of switchover to the set time constant T is:
t, = LimitCnt X 0.06 s

For delta A Ue (%) LimitVal we obtain a maximum outptit
response of:

AUa _ LimitVal
AT T
where T is the TIMECONSTANT set under Fct. 3.1.05.

Note: Additional dead times for all signal outpufs result
from functions 4.11 and 4.12. This means that function 3.1.05
T-CONST.Iis no longer the sole determining factor for the
response time of the SC 100 AS.

Retrofitting the yP1-HPC board

1. Note down all input parameters.

2. De-energize the device!

3. Exchange the yPl board and the EPROM for the uP2.

(if necessary unsolder OTP. and insert a 28-pin socket- .

mount).

Switch on device.

The device displays Errl4 and EOL.

(Also refer to page 25 of SC 100 AS operating instruc-
tions, current calibration data different!)

O

6. Presskey E 4 times, the values are corrected automati- -

cally.
1. Enter all iInput parameters again according to the old

setting. With the new exfra functions it is advisable to
: select a basic setting first,

(. e. 47 = 1/6 (f line); 4.8 = auto; 4.10 = no).
8. Calibrate the zero.

. The device is again fully functionable. The new facilities -

| can now be used according to application. Repeat zero
calibration at the’end of the experimental phase.

bl
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Part E Index

Section No.

Fct. No.

2.6.1

10.3

44+ 12
10.1 t0 10.4
44 +12
8.17
423+ 43

5.17
41+64
12

2.5.2

252

—=o D
w

—

® o
l—'i\)

D

WL W b o

COOOR O pROGO
S
+
~
[é)]

W DO 00 i

a1 [Nz}

oo o oo
1
NS

B DD S

2

++++P o+t
gooon @

DO OIHIRDOD

4.6
423+ 43
4.2.1t04.2.3
+ 4.3

10.6

10.6.4
10.6.2
106.1
10.6.3
10.6.5
10.6.5
10.6.5

Em. E 08

Err. E0S
3.3.01 +3.3.02

3.3.01 +3.3.02

Enx. EOlto E 16
4.02

Em. E 14
3.1.00 et seq.

3

3

3
3.2.
3.1
3

3

2.
i

411043

Section No. Fet. No.
46,52 +558 2.00 et seq.
+4.01
4.6, 104.1 + 1.04
10.4.2
2.5.2
2.6.3, 2.6.5, 3.2.00 et seq.
46 + 5.8
2.6, 2.6.5 +
7.6.2
1.3.8, 1.3.9,
10.4.1 +104.2
44 Ex.EQOltoE16
2.6.3, 2.6.5,
46+ 5.8
4.4 Ex.EOLto E16
44 Ex.EOQltoE 16
4.4
43
2.6.3,2.6.5, 3.2.00 et seq.
46 +5.8
6.1
46 +58.10 1.01
2.6.3,2.6.5, 3.2.00 et seq.
46 + 5.8
1.2.3,13.11 +
2.8
8.3, 85
+ 9.letseq.
24+25
7.1
24 +25
46 +5.14 404 t0 4.06 °
8.14 4,08
5.14 4.04
5.14 4.06
1.3.9 .
121 +106.1
10.6.2
- 10.6.4
10.6.3
11+ 4.6 1.06
46 +583 1.01 to0 1.03
45,46+ 83 Err. POl;
1.01 to 1.03
13.4,10.4.2
+10.6.3
2.6.3,2.6.5 3.2.00 et seq.
46 +53 1.01 +1.03
4.6
42110423




Section No.

Fct. No.

1.2, 1.3, 10.4.1
+10.4.2

4.6 +8.18

4.6 +5.18

4.8, 8.18+10.1

10.4.1
13.7 +104.2
22,23+258

13.7 +10.4.2

121,123 +
10.4.1

1.3.5,10.4.2,
10.5 + 10.6.3

1.3.3, L.3.10,

3.3.01 + 3.3.04
3.3.01 + 3.3.03
1.0

3.1.00 et seq.

2.0l et seq.

4.01
2.00 et seq.
+ 4.01

3.3.01 et seq.

Section No.

Fct. No.

1+123
3.7 +1311
4.6, 104.1 +
10.4.2

10.7

6.2 .
131,139 +105
52 +858.58

10.1 to 10.4
+ 9.1 et seq.

Q1O DD 01 1R

® o o o
o
s B

5.2,85+56

12.1+ 123
1.3.7 + L.3.11
45

41+1.1

4.01
1.00 to 4.00

4.04 to 4.06

1.04

4.08

3.2.00 et seq.
3.1.00 et seq.
3.3.00 et seq.

4.03

Err. PO to P14




Section No.

Fct. No.

Section No.

Fet. No.

see page 4
8.3.2 )
2.2

9.4
7.8

@ =

t seq.

12.3, 21,
22+25
13.7

1.3.2, 1.3.10,
1042 + 105
46 +58
2.6.3, 2.6.5,
46 +58

4.6 + 8.3
46+53

B s s 00 00
DN DN

41,811t 93

1.0s

3.2.08
3.2.00 et seq:

L0l to 1.03
1.01 to 1.03

1.01 to 1.03
1.01 to 1.03
4.09 )

1.01 to 1.03

3.3.0 et seq.

7.1,
8.3.
2.1

0.7

1 et seq.
1

7.8 to 7.7
1

1
1
t0 9.3

1
1t09.3+95
10.1

4.
9.
9.

1.3.1G,

10.4.2.+ 105
8.3 +9.1 et seq.
13.9

3

2.6.4,2.6.5,
4.6+ 8.16

4.6

42110 4.2.3
+ 4.3

10.4.1
10.4.2
10.1

10.1 to 105
10.4 + 10.5
Tl etseq.

46,88 +516.3
46,57 +8.16.3
423+ 43
12.2 + 1.3.10
52,55 +586
46 +5.18

7.1 et seq.

o
[e>Ne>)

45,46 + 5.3
21+ 2.2

124 +1371
L3.9
10:6:1 et seq.

3.1.06 et seq.
+3.207 et

3.3.00 et seq.

3.1.00, 3.2.00
+ 3.3.00

3.2.08
3.1.08

3.3.01 et seq:

Exr. POL;
1.01 to 1.03

1.07
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If you need to return flowmeters for testing
or repair to Krohne

Your ALTOFLUX electromagnetic flowmeter

® has been carefully manufactured and tested by a
company with 1ISO 9001 certification

® and volumetrically calibrated in one of the world's most
accurate test rigs.

If installed and operated in accordance with these operating
instructions, your flowmeter will rarely present any. problems.

Should you nevertheless need to return an ALTOFLUX flow-
meter for checkout or repair, please pay strict attention to the
following points:

‘Due to statutory regulations concerning protection of the envi-
ronment and the health and safety of our personnel, Krohne
may only handle, test and repair returned flowmetersthat have
been in contact with liquids if it is possible to do so without risk
to personnel and environment This means that Krohne

can only service your flowmeter if it is accompanied by a certi-
ficate in line with the following mode! confirming that the flow-
meter is safe to handle.

If the flowmeter has been operated with toxic, caustic, flamm-
able or water-endangering liquids, you are kindly requested

@ io check and ensure, if necessary by rinsing or neutraliz-
ing, that all cavities in the flowmeter are free from such dan-
gerous substances.

(Directions on how you can find out whether the primary
head has to be opened and then flushed out or neutralized
are obtainable from Krohne on request)

@ to enclose a certificate with the flowmeter confirming that
the flowmeter is safe to handle and stating the liquid used.

Krohne regret that they cannot service your flowmeter uniess
accompanied by such a certificate.

(e

SPECIMEN certificate

(070108107215 VRSO

Department: ..o

The enclosed electromagnetic flowmeter

ALTOFLUX, TYPE! oo

has been operated with the following liquid: ...

Because this liquid is

water-endangering * / toxic * / caustic * / flammable *

we have

AQAIESS: ..o -

~ checked that all cavities in the flowmeter are free from such substances *

~ flushed out and neutralized all cavities in the flowmeter *

(* delete if not applicable)

We confirm that there is nol risk to man or environment through any residual fiquid contained in this flowmeter.

‘ Compény stamp:

Signature: .......
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