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Warning Symbols

Hazard (general)

Hazard in potentially explosive atmospheres

Hazard by voltage

Warning Levels / Signal Words

WARNING
Risk or hazardous situation which could result in severe personal
injury or death.

CAUTION
Hazard or unsafe practice which could result in personal injury or
property damage.

NOTICE
Hazard which could result in property damage.

Information Symbols

Information about the use in potentially explosive
atmospheres

Important technical information for this product

o -

Important information on electric or electronic
functions

+1 Supplementary information

-l-ld Link to information at another place
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FLOWSIC600

1 Important Information

About this document

Scope of document

Safety instructions

Authorised staff

General safety instructions and protective measures

Dangers due to hot, corrosive and explosive gases and high pressure
Dangers due to heavy loads

Environmental information and instructions for disposal
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1.1 About this document

This manual describes the FLOWSIC600 measuring system, which is used to determine
the volumetric flow rate, volume and speed of sound in gases transported in pipelines. It
provides general information on the measuring method employed, design and function of
the entire system and its components, on planning, assembly, installation, calibration com-
missioning, maintenance and troubleshooting. A detailed description of the various system
capabilities, options and settings which will assist in optimizing the meter configuration for
a specific application is also included.

This manual covers standard applications which conform with the technical data specified.
Additional information and assistance for special applications are available from your SICK
representative. However, it is generally recommended that advantage be taken of qualified
consulting services provided by SICK experts for your specific application.

This manual is a part of the FLOWSIC600 device documentation.

Documentation available via www.FLOWSIC600.com or from your local representative:
® FLOWSIC600 MODBUS specification document

® FLOWSIC600 HARTbus specification document

® FLOWSIC600 Technical Bulletin ENCODER Output

Documentation available from your local representative after training:
® FLOWSIC600 service manual
® FLOWSICB00 extraction tool operating instructions

1.2 Scope of document

° This document applies to meters with firmware version 3.6.00 or higher and
"'1 extended memory for the storage of e.g. hourly and daily mean values.

The software description in this document applies to MEPAFLOW600 CBM
V1.3.00.

The following terms will be used for measurands:

Basic abbreviations | 5, e iations used for  MEPAFLOW600 CBM
Measurand and units for LCD-Display of SPU software

FLOWSIC600
Volume at flowing conditions Vf m3 acf VFf m3 cf VFf m3 acf
Volume at base conditions Vb Nm3 | scf Vb m?3 cf Vb Nm3 scf
Error volume at flowing conditions | Ef m3 acf Ef m3 cf Ef m3 acf
Error volume at base conditions Eb Nms3 | scf Eb m3 cf Eb Nms3 scf
Total volume at flowing conditions | Vo m3 acf Vo m3 cf Vo m3 acf
Volume flow at flowing conditions Qf m3/h |acf/h | Qf m3/h | cf/h Qf m3/h | acfh
Volume flow at base conditions Qb Nm3/h |scf/h | Qb m3/h | cf/h Qb Nm3/h | scfh
Mass counter M t Ibs M t Ibs M t Ibs
Error Mass Me t Ibs M t Ibs M t Ibs
Mass flow at base conditions Mf t/h lbs/h | M t/h lbs/h | M t/h Ibs/h
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1.3

13.1

1.4

Safety instructions

Intended use of the equipment

The FLOWSIC600 measuring system is used for measuring the actual volumetric flow rate
of gases transported in pipelines. It can be used for measuring the actual corrected vol-
ume and the speed of sound in gases.

The measuring system shall only be used as specified by the manufacturer and as set forth
below. Always observe the following information:

® Make sure the use of the equipment complies with the technical data, information
about the permitted use, assembly and installation specifications and ambient as well
as operating conditions. Relevant information is provided in the order documentation,
type plate, certification documents and this manual.

® Any actions for the purpose of maintaining the value of the equipment, e.g. service and
inspection, transport and storage etc., shall be performed as specified.

® Do not expose the equipment to mechanical stress, such as pigging.

® The flooding of the FLOWSIC600 with any liquid (e.g. for pressure or leakage tests) is
deemed improper use. The consequences of such actions can not be foreseen or
estimated. Improper use may result in failure of the ultrasonic transducers and
consequently, failure of the entire flow meter.

Should it be necessary to flood the FLOWSICB00, please contact the manufacturer prior to
doing so. In addition, the following instructions must be strictly adhered to:

WARNING:
A » The pressure during flooding may not exceed more than 1,2 times the

nominal pressure (when transducers are assembled).

Authorized staff

Persons responsible for safety shall ensure the following:

® Any work on the measuring system shall only be carried out by qualified staff and must
be approved by skilled staff responsible for the plant.
Due to their professional training, knowledge and vocational experience, as well as
their knowledge of the relevant standards, regulations, health and safety regulations
and equipment conditions, qualified persons shall be assigned by the person
responsible for personal and plant safety to carry out such work. Qualified persons
must be able to identify possible dangers and to take preventive action in due time.
Skilled persons are defined in DIN VDE 0105 and IEC 364, or comparable standards.

® Skilled persons shall have precise knowledge of process-specific dangers, e.g. due to
the effects of hot, toxic and pressurized gases, gas-liquid mixtures and other process
media, and of the design and working principle of the measuring system and shall have
received and be able to document appropriate training.

® In hazardous areas with potentially explosive atmospheres, wiring and installation shall
only be carried out by staff trained according to EN /IEC 60079-14 and according to
national regulations.

"FLOWSIC600 - Technical Information - 8010125 V4.0 - © SICK AG
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1.5

1.6

General safety instructions and protective measures

Using the equipment for any purpose other than that intended by the manufacturer, or
improper operation may result in injuries and damage to the equipment. Read this section
and the notes and warnings in the individual sections of this manual carefully and observe
the instructions contained therein when carrying out any work on the FLOWSIC600
measuring system.

General instructions to be adhered to:

® Always comply with the statutory provisions and the associated technical rules and
regulations relevant to the equipment when preparing for and carrying out any work on
the measuring system. Pay particular attention to potentially hazardous aspects of the
equipment, such as pressurized piping and explosion protection zones. Always observe
the relevant regulations.

® Always consider local and equipment-specific conditions and process-specific dangers
when carrying out any work on the equipment.

® Operating and service instructions and equipment documentation shall always be
available on site. Always observe the safety instructions and notes on the prevention of
injuries and damage given in these manuals.

® Ensure appropriate protective accessories are available in sufficient supply. Always use
such protective accessories. Check that appropriate safety devices are fitted and
working correctly.

Dangers due to hot, corrosive and explosive gases and high pressure

The FLOWSIC600 measuring system is directly integrated into gas-carrying pipelines.

The operating company is responsible for safe operation and for complying with additional
national and company-specific regulations.

WARNING:

A In plants with toxic and explosive gases, high pressure or high temperatures,
the FLOWSICB600 measuring system shall only be installed or removed after
the associated piping has been isolated and depressurized (i.e. vented to
atmosphere).

The same applies to repair and service work which involves opening any
pressurized component or the explosion-proof signal processing unit (SPU).

NOTICE:

Design, manufacture and inspection of the FLOWSIC600 measuring system is
performed in compliance with the safety requirements set forth in the

@ -

European Pressure Equipment Directive 97/23/EC.

12
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1.7 Dangers due to heavy loads

The FLOWSIC600 measuring system must be safely attached to the carrying structure
when being transported and installed.

WARNING:

A ® Only use lifting gear and equipment (e.g. lifting straps) which is suitable for
the weight to be lifted. Max. load information can be found on the type plate
of the lifting gear.

® The eye bolts attached to the meter body are suitable for the transport of
the measuring device. However, additional loads (e.g. blind covers, filling
for pressure tests or associated piping) must not be lifted and transported
together with the measuring system without the use of additional support
from the lifting gear.

® Never attach lifting gear to the signal processing unit or its mounting
bracket and avoid contact between these parts and the lifting gear.

1.8 Environmental information and instructions for disposal

The FLOWSIC600 components are easily disassembled and do not contain toxic, radioac-
tive or any other environmentally hazardous materials. The instrument consists primarily of
steel, stainless steel, plastic and aluminium, and consequently there are few restrictions
for disposal, except for the printed circuit boards, which must be disposed of as electronic
scrap.

"FLOWSIC600 - Technical Information - 8010125 V4.0 - © SICK AG
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_Product Description

FLOWSIC600

2 Product Description

Features and applications

System components

Measuring principle

Path failure compensation

Output configurations

Operating states, meter states and signal output
Self-diagnosis with user warnings

Data handling in the FLOWSIC600
MEPAFLOWG00 CBM
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2.1

Figure 1

Features and applications

System features

The FLOWSIC600 measuring system is a compact gas meter used for ultrasonic volumetric
gas flow measurement.

It is available in several different path configurations. Some configurations have a redun-
dant measuring system which includes a second Signal Processing Unit (SPU) to allow for
independent measurements on the secondary paths (- 2.1.1 to »2.1.3 and Key Code table
in Section - pg. 206, 9.1.2).

FLOWSICG00

The main features of the FLOWSIC600 are:

® Hermetically sealed titanium Ultrasonic transducers integrated into the meter body
Direct path design

Intelligent self diagnosis with Condition Based Maintenance (CBM) functionality
Counters, loghbooks and configurable data logs on board

MEPAFLOWG600 CBM, a comprehensive user-interface which includes meter and data
management

No damage from over-ranging
Measuring range up to 1:120
Power consumption < 1W
Meter diagnosis tool
Worldwide service support

As a result, this measuring system is extremely robust and provides maximum accuracy,
even under adverse operating conditions. Its compact design and concealed cabling pro-
vide protection from mechanical damage, thereby ensuring long-term stable measurement
that is not sensitive to mechanical or electrical interference.

16
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Figure 2

Figure 3

Applications

The FLOWSIC600 is ideally suited for a wide range of custody transfer and process
measurement applications;

® Production, transportation and distribution of natural gas,
® Company-internal metering and billing,

® Power stations and other gas-consuming installations,

® Chemical and petrochemical industries,

® Compressed air distribution systems.

FLOWSIC600 1-path, FLOWSIC600 2-path, FLOWSIC600 4-path

These FLOWSIC600 meters can have 1, 2 or 4 ultrasonic measuring paths and are
equipped with one set of electronics (SPU) (see outline drawings - pg. 257, 9.10).1 and 2-
path meters are mainly used for process control and company internal billing. Meters with
4 paths can be used for fiscal gas metering in any segment of the natural gas market,
including gathering, transportation, distribution and storage. National pattern approvals
exist for several countries.

FLOWSIC600 2plex (4 + 1 CBM Design)

The FLOWSIC600 2plex combines a fiscal and a diagnostic meter: the check meter with
one pair of transducers, and the fiscal meter with four pairs of transducers. Both flow
meters are incorporated into the same meter body, but metrologically independent. With
their different path designs and the resulting difference in sensitivity the diagnostics of the
FLOWSIC600 2plex can be compared in order to identify disturbances (caused by contami-
nation, pulsation or noise) at an early stage and provide a warning long before the fiscal
measurement will be impacted (see outline drawings - pg. 258, Figure 123).

"FLOWSIC600 - Technical Information - 8010125 V4.0 - © SICK AG
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Figure 4

FLOWSIC600 Quatro

The redundant design of the FLOWSIC600 Quatro provides two 4-path fiscal meters for full
redundancy with equal accuracy within one meter body. Each electronics operates 4
chordal pairs of transducers (within the same plane), and each determines the flow
independently. This design significantly reduces costs for installations that traditionally
utilized two separate meters with their associated piping.

The primary benefit of this design is that two different companies can utilize one meter
body, but have totally electrically isolated metering systems. This permits each company to
compute flow with equal accuracy, but be totally independent of each other. Additionally,
should one of the electronics develop a problem or fail, the secondary unit will continue to
provide accurate measurement data.

As an 8-path meter, the FLOWSIC600 Quatro can be used at flow test laboratories (see
outline drawings - pg. 261, Figure 126).

18
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2.2 System components
The FLOWSIC600 measuring system consists of the following hardware components:
® Meter body
® Ultrasonic transducers
® Signal processing unit (SCU)
The MEPAFLOWG600 CBM software is the user interface used to facilitate configuration and
diagnosis (- pg. 55, 2.9).

Figure 5 FLOWSICB00
SPU
Lifting eye Pressure tap

Flange
Cover cap
Marking for direction of
flow (forward)
Position of the ultrasonic transducers
(cover cap taken off)
Meter body

221 Meter body
The meter body consists of a mid section for mounting the ultrasonic transducers, with
flanges on either end. The meter body is made of a single-piece casting or forging, which is
machined on precision equipment to ensure high reproducibility of the geometric
parameters.
The internal diameter, design of the sealing surface, and standard dimensions of the
flanges are in accordance with the specifications in the key code. The meter body material
is chosen to suit customer requirements. Standard meter bodies are available in carbon
steel, low temperature carbon steel and stainless steel.
The meter bodies can be delivered in several nominal sizes (- pg. 208, 9.1.4).
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222

223

Figure 6

Ultrasonic transducers

The FLOWSIC600 ultrasonic transducers are optimized to suit your application require-
ments. The high quality of the transducer design provides the basis for accurate and highly
stable propagation time measurements with nanosecond precision. These transducers are
of an intrinsically safe design ("ia", with Equipment Protection Level Ga).

Signal processing unit

The Signal processing unit (SPU) contains all the electrical and electronic components for
controlling the ultrasonic transducers. It generates transmission signals and analyzes the
received signals to calculate the measuring values. The SPU also contains several inter-
faces for communication with a PC or standardized process control system.

The volume counters, log books (errors, warnings, parameter changes) and datalogs are
stored in non-volatile data memory (FRAM) together with a time stamp (Logbooks - pg. 234,
9.4.) On system restart, the counter readings that were last saved are restored as the start
values for the volume counters. The FRAM backup provides an unlimited number of writing
cycles and protects the saved data for a minimum of 10 years.

The SPU is equipped with a front panel containing a two-line LCD to display current
measured values, diagnostics and logbook information (- Figure 6). An LED display is
optionally available. The values to be displayed can be selected using a magnetic pen with-
out removal of the window cover (for details on operation and menu structure - pg. 221,
9.3).

FLOWSIC600 front panel LCD

SICK

FLOWSIC 600

Measured values

V 49982
-V 0

DATA ENTER STEP CICE

L'_‘ I‘]—l LQ" Control buttons for the magnetic pen

=

(O8]
-
=

TA  STEP clce

—— Control buttons for manual use

The power supply and interface terminals are located on the back of the SPU in a separate
terminal section of the enclosure (- pg. 108, 4.4.4).

The electronics are mounted in the SPU enclosure certified to EN / IEC 60079-1 with
protection type "d" (flameproof enclosure). The transducer circuits are of an intrinsically
safe design ("ia", with Equipment Protection Level Ga).
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2.3

Figure 7

Measuring principle

The FLOWSIC600 operates by measuring the propagation delay of an ultrasonic pulse. The
standard 4-path meter is equipped with four pairs of identical ultrasonic transducers. The
transducer pairs are integrated in a meter body and arranged opposite one another at a
defined angle to the flow axis, thereby forming a direct measuring path (- Figure 7)

FLOWSIC600 measuring principle

A-A Signal processing unit (SCU)

] I B-B
i Path 1

Meter body

Ultrasonic transducer A

Ultrasonic transducer B

(standard mounting position)

The ultrasonic pulses cross the meter body from transducer to transducer. With no gas
flowing, the pulses are emitted with the same speed (speed of sound) in both directions.
When a gas is flowing through the meter body, the pulse in the direction of the gas flow is
faster, while the pulse flowing against the flow is slower. This means that the transit time is
shorter in the direction of flow (tag) and longer against the direction of flow (tga).

The ultrasonic transducers operate alternately as a transmitter and receiver. Each trans-
ducer is a piezoceramic element that is coupled with a diaphragm. To transmit signals, an
alternating current is applied to the piezoceramic element so that it vibrates mechanically
(piezoelectric effect). These vibrations are then transferred through the diaphragm to the
gas. The vibrations are propagated as acoustic waves in the gas and strike the diaphragm
on the opposite transducer after a propagation time that depends on the speed of sound
and on the gas velocity. The waves are transferred to the piezoceramic element in the form
of mechanical vibrations. They are then converted into an electrical signal by the inverse
piezoelectric effect and used for further signal analysis.

The signals are then processed to calculate the transit times of the acoustic signals
through the flowing medium. From the transit time the measurands can be calculated.

"FLOWSIC600 - Technical Information - 8010125 V4.0 - © SICK AG

21



Product Description |

23.1 Determining the gas velocity

Measuring cycle

In the operating status "Measurement", the FLOWSIC600 determines the gas velocity on
each path 10 times per second. One measuring cycle consists of a velocity measurement
per path, the integration of the operating volume, several internal procedures and the
update of the measured value output channels. This cycle takes about 100 ms.

Determining the transit time of the ultrasonic sighals

A full analysis of the ultrasonic signals makes it possible to determine the point of time of
signal reception, and thus the delay to the point of time of signal transmission. The signal
propagation times in the flowing gas, tag and tgp, are determined on the basis of this
transit time.

Sound transit time in the direction of flow tag.

L:  Measuring path L
length taAB =
c:  Speed of sound C + Vpath - COS o

V path:Path velocity

o Angle between
the longitudinal Sound transit time against the direction of flow tga:
axis of the meter
body and the L

th tga =
pa A T Vpath - COS

Path velocity
The path velocity (Vpath i) is calculated from the difference between the two transit times:

Path number 1 ... 4:
Vpath i: Measuring

values in L; 1 1
registers #7507 Vpathi = ————————\—— —
to #7510 2+COSQj tagi  tBAI

oi: Register #7101 to
#7104

L j is the distance between the two transducer diaphragms.

This distance is calculated by subtracting the length of the transducers used (Reg. #7109
to #7116 "SensorLength i AB") from the distance between the transducer seats in the
meter body (Reg. #7105 to #7108 "Length i").

|— i= LMeter body i ~ (LTransducerAi + LTransducerBi)
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va.  Flow velocity
wi:  Weighting factor
of a:

-measuring path
-Reg. #7120 to
#7123 "Weight i"

va.  Flow velocity
Dpipe:Pipe diameter
(Reg. #7119)
Qy: Uncorrected
volume flow
rate
-pg. 24,232

Mean path velocity

The most recent 100 measured results (path velocity and measurement status) are stored
in a mean value memory. If no valid path velocity was determined due to a negative
plausibility check, such condition is also stored in the mean value memory. The mean
value memory is organized as FIFO memory. This means that the most recent entry always
overwrites the oldest one. The mean path velocity vayg | comprises all valid measured
values stored in the memory.

2 VPath i

all valid values
Nvalid

Vavgi =

The percentage of invalid measurements within the last 100 measurements is used as a
quality parameter (Reg. #3008 to #3011 "% Error i"). If the proportion of invalid measure-
ments exceeds a certain threshold (Reg. #3514 "Limit%Error", manufacturer constant =
95%), the path is not used in the calculation of the flow velocity. In such cases, a replace-
ment value may be determined for the faulty path in order to compensate for the failure
(- 2.4, p.28).

(] In MEPAFLOWG600 CBM the reciprocal of the % Error (i.e. % Performance) is
displayed.

Flow velocity (VOG)

The sum of the weighted average of the each of the four path velocities is the flow velocity
through the meter body VA (Reg. #7004 "AvgVelGas").

4
VA= 2 Wi * Vavgi
i=1
If the diameter of the meter is not the same as the diameter of the pipe, then VA is calcu-

lated as follows:

Qv
0.25 * Pi + Dpjpe 2 * 3600

<
>
]
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232

D: Internal diameter
of the meter body,
Reg. #7100
"InnerDiameter"

Also - pg. 69,3.2.2.2

Calculating the volumetric flow rate
The uncorrected volumetric flow rate Q,* is calculated from the flow velocity vy and the
open cross-sectional area in the meter body‘s measuring section:

D2-TC
Qr=var —7 —

This intermediate result is still dependent on Reynolds number and the properties of the
flow profile (asymmetry, swirl). It is corrected using the following formula:
Q = Q" - (L +f[Qv", Pabs) CCo...4, PF, Ko_.5])

Profile factor

Vavg2 T Vavg3

PF =
Vavgl T Vavgsa

Fixed gas pressure: mean pressure in the operating range, register #7041
"Pressure(Fixed)".

P = JPmin" Pmax * 1bar

The sets of factors CCqyto CC4 and Kq to Ks are nominal size-dependent constants which
were determined by the manufacturer and which are related to a particular FLOWSIC600.

Correcting the impact of pressure and temperature on the geometry of the meter body

The geometry parameters of the meter body are based on ambient temperature of 20 °C
and 1 bar(a) and have been optimized to minimize deviations due to the influence of
pressure and temperature. However, there is still an impact of pressure and temperature
on the geometry of the meter body and thus on the measured value. This impact is
corrected as follows:

Reg. #7040 vi corr = Qv * (1 + KT " (T - 293.15) + Kp " p)
"Temperature(fixed)"
Reg. #7041
Rpggszgﬁgxed) The temperature coefficient K is material-specific and is 4.12 - 10-5 K-1 for carbon steel
"ExpCorrTemperature  and 5.23 - 10-5 K-1 for stainless steel.
f‘,f;%é;},}rgssure" The pressure coefficient K, was determined to be 6 - 10-6 bar-1.
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AFforw.: Reg. #7037
"AdjustFactorForward"
Default: 1.0

AFey. : Reg. #7038
"AdjustFactorReverse"
Default: 1.0

Correcting the characteristic "as found" calibration curve

The characteristic "as found" curve may be corrected using a factor dependent on the
direction of flow (AFtorward» AFreverse)- In addition, a zero offset (ZO) may be entered. A
meter functioning correctly should have a zero offset of O.

Qv, cal = Qv, corr * AFforward

Qv, cal = Qv, corr * AFreverse

The calculation of the factors is based on the weighted mean error (WME, equivalent to
OIML recommendation no.137-1).
n

3 kee Q
where k; =

WME = i=1 Qmax
n
2
i=1
Q;: Tested flow rate
Qmax: Tested maximum flow rate
E;: Mean error in % established at the tested flow rate

For Qi> 0.9 Qmax @ weighted factor of 0.4 should be used instead of 1 (OIML 137-1).

The corresponding factor is then calculated as follows:
1
WME

1+ ———
100

AF =

The result of the volumetric flow calculation is stored in register #7001 "VolumeFlow".
For further details on correction functions - §3 "Flow Calibration".
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233 Calculating the actual volume
The operating volume is calculated from the operating volumetric flow rate Qy cq by
integration over time of the measuring intervals.
Ts:  Measuring
S/tgrval between v, = va cal - Ts
measurements
The total aggregated volume is stored in the operating volume counters for both directions
of flow. The operating volume counters can be reset if the Parameter write lock is
UNLOCKED.
Reg. Volume Counter Abbreviation
#5010 Volume at flowing conditions (forward) + Vf
#5012 Volume at flowing conditions (reverse) - Vf
While the system is in "Data invalid" status, the volumes determined are stored in separate
error volume counters. These counters can be reset. Such a reset is recorded in the
Custody logbook [1] together with date and time stamp.
Reg. Volume Counter Abbreviation
#5011 Error volume at flowing conditions (forward) + Ef
#5013 Error volume at flowing conditions (reverse) - Ef
The resolution of aggregated volumes per volume unit [m3 or ft3] is defined in register
#5014 "TotalizerResolution". When reading the volume counters (#5010 to #5013), the
corresponding counter resolution must be considered.
TotalizerResolution[1/m3]
V = Volume register value [m3]- fm3
g [me] 1000 fme]
Counter resolution (defaults)
Table 1

Metric Units

Nominal pipe size Register #5014 | Resulting
Hly [1/m3] resolution [m?3]

DN 50 (NPS 2)
DN 80 (NPS 3) 10 0.01
DN 100 (NPS 4)
DN 150 (NPS 6)
DN 200 (NPS 8)
DN 250 (NPS 10)

1 A
DN 300 (NPS 12) 00 0
DN 350 (NPS 14)
DN 400 (NPS 16)
DN 450 (NPS 18)
DN 500 (NPS 20) |1,000 1.0
DN 600 (NPS 24)
NPS28 - NPS48 10,000 10
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234

Calculation of total volume

Reg. Volume counter Abbreviation
#5016 (low bit) . . 1
#5017 (high bit) Total volume at flowing conditions (forward) + Vo
#5018 (low bit) . . 1
#5019 (high bit) Total volume at flowing conditions (reverse) Vo
#5085 (low bit) . 1
+

#5086 (high bit) Total volume at base conditions (forward) VB
#5047 (low bit) .

1 ;
#5048 (high bit) Total volume at base conditions (reverse) VB
#5045 (low bit) Total volume at flowing conditions (plus forward, Vo
#5046 (high bit) | minus reverse)l

1 The 18 digit total volume counter values are stored in two long word registers of 9 digits each. The first 9 digits are
stored inthe "low " digit register, and the last 9 digits in the "high" digit register. The LCD displays only the"low" bits
of the total volume counters.

The total volume counters +Vo and -Vo represent the sum of the respective volume
counter plus the error volume counter:

[+Vo| = [+Vf| + |+Ef]
[-Vo| = |-Vf| + |-Ef|

The total volume counter Vo counts forward for volume flow in the positive direction and
backwards for volume flow in the reverse direction:

Vo = |+Vf| + |+Ef| - |-Vf| - |-Ef]

Low flow cut off

If the current flow rate falls below a preset limit (register #7036 "LowFlowCutOff"), the
calculated volumetric flow is set to zero. The current calculated flow velocity is not affected
by this. The limit is set to 0.25 Qnin at the factory.

Determining the speed of sound

The actual speed of sound c in the gas under operating conditions is calculated from the
sum of the two measured propagation times tagj and tga j of a path.

Ci= Li_o 1_ +i.
2 tagi  tBai
4
1
c= — Cj
4 ig

A theoretical speed of sound can be derived from the gas composition, pressure and tem-
perature values. This theoretical speed of sound and the measured speed of sound should
be identical. The speed of sound thus provides an excellent diagnostic measure for system
operation - pg. 169, 6.2.1.
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2.4 Path failure compensation
NOTICE: Type approval
! A 4-path FLOWSIC600 is able to compensate for the failure of one or more
paths using a static or an adaptive compensation routine as described below.
Path failure may be caused by a received ultrasonic signal which is invalid, i.e.
the quality of the ultrasonic signal received will not allow the determination of a
correct signal travel time and therefore correct gas velocity for this path.
® A 4-path FLOWSICB00 configured for custody transfer application (custody
configuration) will indicate the compensation of one path failure with the
meter status "Check Request". If two or more paths fail, the meter status
"Data invalid" will be activated.
® A 4-path FLOWSICB00 configured for process applications will indicate the
compensation of up to three path failures with the meter status "Check
Request". If the remaining last path fails, the meter status "Data invalid" will
be activated.
The measured value of the failed path is substituted with a calculated replacement value.
This replacement value is calculated on the basis of the current valid values measured for
other paths, and the relationship of gas velocities between the individual paths. The rela-
tionship between the paths for valid measurements is defined by the individual flow profile
value in the installation. This relationship is continuously calculated and saved during
undisturbed measurement operation of the meter.
Field studies have shown that it is useful to distinguish between two ranges (low velocity
and high velocity). The relationship of gas velocities between the paths is stored separately
for each of these two ranges.
Automatic determination and learning of path relationships
During normal operation, the individual path relationship Pp.y, is calculated continuously.
va:. Mean area (1 VPpath i
velocity Ppathi =
N:  Number of Va
measuring
paths .
wi Weighting factor  1he mean area velocity is calculated as follows:
(r)rfeaésuring path N
@) 1
VA= — ZWi " Vpath i
N4
i=1
These relationships are used in an adaptive mean value calculation routine for each
individual path. Statistical variation caused by turbulence is sufficiently suppressed with
the help of this mean value calculation. This algorithm further allows the measuring
system to adapt to different flow profiles caused by changes in operating conditions.
° Due to the unique path relationships of each individual installation, every
+1 meter must determine the path relationships during the commissioning
procedure (- pg. 164, 5.8).
In order to ensure that the system is able to compensate for path failure at
both high and low flow velocities, it is recommended that the FLOWSIC600
meter be run for 20 minutes at low gas velocities (< 8 m/s) (< 26.25 ft/s) first
and then for 20 minutes at high gas velocities (> 8 m/s) (> 26.25 ft/s) during
commissioning.
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After starting the system, the average path relationship values are calculated on the basis
of a minimum of 10,000 individual measurements. To collect that amount of data, the
FLOWSICG00 requires approximately 20 minutes of error-free measurement on all paths.

Example:

The FLOWSIC600 makes 10 readings per second for each path, giving 6,000 readings in
10 minutes, and 10,200 in 17 minutes.

Because the path compensation procedure operates in a low (1 to 8 m/s or 3.28 to 26.24
ft/s) and a high (>8 m/s or >26.25 ft/s) gas velocity band separately, the FLOWSIC600
needs to measure 20 minutes within the low and 20 minutes within high velocity range.

When the average path relationships have been established based on the required mini-
mum number of single readings, the path relationships are marked valid (the bit in Reg.
#3003 "System Status" is set to "valid"), and the system is then able to compensate for
path failure.

The variable mean value calculation is turned on at the same time. The default attenuation
constant for this self-learning algorithm (Reg. #7206 "PathCompAverWeight") ensures that
statistical variation is suppressed.

The path relationships for low (1-8 m/s 0r3.28 to 26.25 ft/s) and high flow velocities (> 8
m/s or >26.25 ft/s) are determined separately (see table below). This improves the result
of the compensation because the path relationships are more stable at higher flow veloci-
ties. The path relationships are not learned if the flow velocity is below the value in Reg.
#7208 "PathCompClassLo".

Default value
Parameter (flow velocity, Notes
absolute value)

If the flow velocity is below the value specified in
Reg. #7208 "PathCompClassLo", no automatic

Ppp;iga&or: b((;i:sv;L o" <1m/s path relation adaptation occurs.
P In case of failure, the stored path relations for low
flow velocities (1-8 m/s) are used.
If the flow velocity is above the value
"PathCompClassLo", but belo
Reg. #7208 P ut below

1..8m/s "PathCompClassHi", continuous calculation and
adaptation of the path relations occurs.

PathCompClassLo The results are saved in the "low flow" class
registers #7289 - #7292 (path 1-4).
If the flow velocity is above "PathCompClassHi",
Reg. #7207 continuous calculation and adaptation of the

>
8m/s path relations occurs.

"PathCompClassHi" The results are saved in the "high flow" class
registers #7285 - #7288 (path 1-4).
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bi: Status bit for path i

bi = O: Path inactive
(or failed)

bi = 1: Path active

Adaptive compensation of one or more path failures

If the self-diagnosis routine implemented in the system detects a path failure, the velocity
value for the failed path will not be used for the calculation of the mean area velocity v,. If
this occurs, the following formula will be used to calculate the mean area velocity based on
the measured values applicable for the remaining paths and the stored adapted path
relations.

Ppathi

N VPath i
i=1

N
2 bj - wj
i=1

The system indicates that a path failure is being compensated with the "Check request"
signal. An additional measurement uncertainty of up to 0.35% is tolerated in a four-path
system when it is operating under the meter status "Check request". The volume measured
for that period is stored in the normal volume counters for each flow direction.

Multiple path failure is compensated using the same principle, but the system then oper-
ates under the meter status "Data invalid". The volume measured for that period is stored
in separate error volume counters for each flow direction. This enables gas quantities
transported to be determined despite an increased measurement uncertainty.
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Figure 8

Static compensation of one or more path failures

If the adaptive path compensation routine is turned off, static path relations as shown in
the table below are used for path failure compensation. These default static values are
based on the data of several installations.

IO B Path no.1 Path no.2 Path no.3 Path no.4
paths

2 1.000 1.000

4 0.915 1.030 1.030 0.915

The system indicates this status with the "Data invalid" signal. The volume measured for
that period is stored in separate error volume counters for each flow direction. This
enables gas quantities transported to be determined despite an increased measurement

uncertainty.

Deactivation of the adaptive path failure compensation
If path failure compensation is not required, the calculation of the path relations can be
suppressed by setting the attenuation constant (Reg. #7206 "PathCompAverWeight") to
zero (- Figure 8). In this case, only the static compensation described above will be active.

MEPAFLOWG00 CBM, "Parameters" page, register #7206 (PathCompAverWeight)

Parameters

Device parameters Parameter comparison

jE2) ﬁé Process parameters
&5 Meter bady

' Limit walues

Profile comectian

........ 4 7em

@ 732
........ & 7293 -
& 7294 -
& 7295 -
- PathCondStaticd: 091500 -
4P 7120 -Weight!: 0.1382 -

@ 121 -Weight2: 0.3618 -
------- @ 7122 -Weight3: 0.3618 -
------- & 7123-Weightd: 0.1362 -

5z Path eror compensation
e BO09 -+
........ & 7206 -
& 7207 -
........ & 7208 -
& 7210
& 725 -
& 7286 -
4 7207 -
& 7288
@ 729 -
........ & 7290
- PathCondLow3: 0.00000 -

PathCormpl/alid: 10000 -
PathCompéwerw'eight: 0.0001 -
PathCompClassHi: 26.2 ft/s
PathCompClassLo: 3.3 ft/s
PathCompS toreLimit: 0.005 -
PathCondHighl: 0.00000 -
PathCondHigh2: 0.00000 -
PathCondHigh3: 0.00000 -
PathCondHighd: 0.00000 -
PathCondLow1: 0.00000 -
PathCondLow2: 0.00000 -

PathCondLow4: 0.00000 -

PathCondStatic1: 0.91500 -
PathCondStatic2: 1.03000 -
PathCondStatic?: 1.02000 -

& M24-
@ 715-
....... & 7126-
....... & 7127-
@ M28-

Conectionk0: 1.053 -
Comectionk1: -0.07 -
Conectionk2: 0.07 -
Conectionk3: -0.0333 -
Comectionk 4: -0.0348 -

A Parameter editor

Reqister number 7206 - PathCompAverWeight R
Register value 10,0001

% ] PathCompaverweight

& Unit -

g Default value 0.0001

. Upper limit 1

T=Lower limit ]

4 Register type Float

@ Register access RW_STORE

Read register

| | Wirite register

) PrevigwiPrink
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2.5 Output configurations

25.1 Hardware variants and signal outputs (I/0 configuration)

The outputs of the FLOWSICB00 can be configured in several ways. Different output config-
urations require different hardware variants of the electronic unit (- pg. 33, Table 3 and
Table 4).

Figure 9

The following settings can be assigned to the four available physical outputs (the pure
RS485 MODBUS communication port 33/34 is not considered to be an output). The
settings can be configured on the "Parameters" page and in the "Field setup" wizard of the
MEPAFLOWG00 CBM software.

Digital output Possible Settings
Pulse, warning, data invalid, flow direction, check request
Output DOO (31/32) . -
AO output 4 .. 20mA or 4 .. 20mA with serial HART®1
Communication (33/34) Communication port RS485 MODBUS? (fixed)
Output DO1 (51/52) Pulse, warning, data invalid, warning, flow direction, check
request
Output DO2 (41/42) Warning, data invalid, flow direction, check request
Communication port RS485 MODBUS2
Output DO3 (81/82) Warning, data invalid, flow direction, check request,
ENCODER (NAMUR)3

1 For more detail on HART®, see document "HARTbus specification".

2 For more detail on RS485, see document "Short Manual MODBUS".

3 For more detail on the encoder option, see document "Technical Bulletin ENCODER
output".
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Table 2 Possible sources for analog output and impulse output

Reg. Measurement output

#7001 Flow rate at flowing conditions (a.c.)

#7002 Flow rate at base conditions (s.c.)

#7003 Speed of sound (SOS) (averaged over paths)

#7004 Velocity of gas (VOG) (averaged over paths)

#7046 Molar mass

#7047 Mass flow
Table 3 Hardware variant / output configuration without integrated Electronic Volume Corrector (EVC)

Hardware variant/Output configurationl
©
§Standard 1(1/1) 2(1/2) [3(1/3) (4((2/4) 5(12/4) |6(2/5) |7(2/5) |94/7) |0(4/2)
o)
g Low
S ressure BV [F(7/2) 1G(7/3) H(8/4) 1(8/4) [J(8/5) K(8/5 L(O/7) [Q(9/2)
= P
Analog/ Analog/
31/32 Pulse Pulse Status | Analog HART Analog HART Analog |Pulse
33/34 RS485 |RS485 | RS485 |RS485 |RS485 |RS485 |RS485 |RS485 |RS485

= 51/52 Pulse Pulse Pulse Pulse Pulse Status |Status |Pulse Pulse
£
€
§ 41/42 Status |Status | Status |Status |Status |Status |Status |Status | Status
=
g 81/82 Status |RS485 | Status |Status |Status |Status |Status |RS485 |RS485
1 X(Y/2):

X = Code for hardware variant and output configuration within the new internal Key Code.
Y = Code for hardware variant within the Key Code (- pg. 207, Figure 97).
Z = Code for output configuration.
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Table 4

Hardware variant / output configuration with integrated Electronic Volume Corrector (EVC) continued

Hardware variant/Output configurationl

% Standard | A (5/8) B(5/9) C(6/10) D(6/11)
o
)
ol M (A/8) N (A/9) 0 (B/10) |P(B/11)
g pressure
31/32 EVC ext. PS | EVC ext. PS | EVC int. PS | EVC int. PS
33/34 RS485 RS485 RS485 RS485
= 51/52 Pulse Pulse Pulse Pulse
£
S
§ 41/42 Status Status Status Status
H
g 81/82 Status RS485 Status RS485
L X(Y/2):

X = Code for hardware variant and output configuration within the new internal Key Code.

Y = Code for hardware variant within the Key Code (- pg. 207, Figure 97).

Z = Code for output configuration.
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Wiring of digital outputs
The digital output (terminals 31/32, 51/52, 41/42, 81/82) can be wired as Open
Collector or as NAMUR contact for connection to a NAMUR amplifier.

The outputs are wired to "NAMUR" on delivery, unless "Open Collector" was specified in the
purchase order.

Figure 10 Wiring of digital outputs

Open Collector

Iy =100 mA
Us-2V _p o Us-2V
0.1A 0.01A
NAMUR
+8.2VDC

NOTICE:

® An operating current range of 20 mA is recommended.

® |,ox at the open collector connection must not exceed 100mA., otherwise
the output may be destroyed.

® The maximum possible frequency of the impulse output depends on R and
the cable length (cable capacitance).

® A higher frequency requires a lower R|. For this case a low capacitance cable
is recommended.

@ -
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252

Table 5

Optional integrated Electronic Volume Corrector (EVC)

The FLOWSICB00 (firmware V3.4.00 or higher) can be ordered with an integrated
electronic volume corrector (EVC). On request and for extra charge, the EVC feature can be
activated in the field. Please contact your local representative.

The FLOWSIC600 supports three different algorithms for gas volume correction.
Alternatively the option "Fixed values" can be used.

Algorithms for gas volume correction and alternative option "Fixed values"
SGERG88 Applicable up to a pressure of 100 bar (1450 psi).

Algorithm created in Russia and recommended for use in the
Russian petroleum market for wet petroleum (flare gas) associated

MR113-3 gas in a temperature range of -10°C .. 230°C at pressures up to
150 bar.
GERG91 mod Recommended for correction of dry natural gas in Russia.

Alternatively, the user can choose to calculate the molar mass using
the measured SOS and the gas temperature taken as fixed or live
value.

Alternative option
"Fixed values"

For detailed information on the EVC see document "FLOWSIC600 Technical Bulletin: EVC"
(available from your local representative).
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2.6

2.6.1

Operating modes, meter states and signal output

The FLOWSIC600 has two operating modes (- pg. 37,2.6.1):
® QOperation
® Configuration Mode

In Operation Mode, the meter can have the following meter states (- pg. 38, 2.6.2):
® Measurement valid

® Chck request

® Data invalid

Operation mode and configuration mode

The meter can be operated by the user in two modes: Operation Mode or Configuration
Mode.

Operation Mode

In Operation Mode, the meter runs in one of the three aforementioned meter states,
depending on the measuring conditions.

Configuration Mode

The Configuration Mode is used to modify parameters that directly influence the measure-
ment and to test the system and output signals. Configuration Mode forces the meter into
the meter status "Data invalid" and the digital output "Measurement valid" is deactivated.
Invalid measured values may be produced. The system continues operation using the
current sample rate and executes all calculations as in the Operation Mode. Frequency
output and analog output may represent test values and do thus not necessarily indicate
measured values. Any parameter modifications are applied immediately to the running
calculations with the following exception: changes of the sample rate or of the configura-
tion of the serial interface are applied after the meter is switched to Operation Mode.

® If the meter is in Configuration Mode and there have been no activities either
on the LCD display or via MEPAFLOW600 CBM for more than 15 minutes, the
meter automatically switches to Operation Mode.
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2.6.2

2.6.2.1

2.6.2.2

2.6.2.3

Meter states

Status: Measurement valid

The meter status "Measurement" is the standard meter status of the FLOWSIC600.
Frequency outputs and current output are updated cyclically and indicate the actual
volume and volume flow rate. In addition, the analog signal can indicate the actual flow
rate, corrected volumetric flow rate, SOS (speed of sound) or VOG (velocity of gas). The
digital output "Direction of flow" is updated in accordance with the direction of the
volumetric flow. The digital output "Measurement valid" (active) represents the status of
the measurement. Positive (forward) and negative (reverse) volumetric flow rates are
integrated and saved in separate internal memory sections.

The MODBUS interface allows the query of all parameters and signals at any time without
interfering with the function of the system.

Each measurement initiated by the system controller includes one full transit time
measurement with, and one against the direction of flow on each path. The result of each
measurement is written to a mean value memory to be used in further calculations. The
size of this memory block and thus the device response delay can be modified through the
parameter in register #3502 "AvgBlockSize". If no result can be calculated due to poor
signal quality, this measurement is registered as an invalid attempt in the mean value
memory. The mean value is formed in a variable averaging process including all valid
measured values in the memory.

If the number of invalid measurements on a path exceeds a predefined limit (Reg. #3514
,Performance”), the measuring system activates the meter status "Check request".

Status: Check request

This meter status becomes active if one measuring path has failed and the adaptive path
failure compensation has been activated (- 2.4, p.28). The multi-path FLOWSIC600 system
is able to compensate for this failure. Measurement is continued with reduced accuracy
and the volume is still counted in the volume counters. If a path fails while the path failure
compensation is not active, the measuring system will activate the "Data invalid" status.

Moreover the meter status "Check request" becomes active when the system alarms 2002
("No HART communication to temperature transmitter"), 2003 ("No HART communication
to pressure transmitter"), or 2004 ("Maximum pulse output frequency exceeded") become
active (see Technical Informationtable - pg. 234, 9.4.1).

Status: Data invalid

If the quality of received signals is deficient in one or more measuring paths or the logbook
is full or the measured value is out of the calibration range, the SPU must mark the
measured value invalid and activate the meter status "Data invalid". The measured volume
is counted in the error volume counter. However, the SPU will cyclically attempt to re-
establish valid measurements. As soon as the signal quality and number of valid
measurements meet the required criteria, the SPU will automatically change back to the
"Measurement valid" or "Check request" status.
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2.6.3 Output of pulse sighals and status information

@ -

NOTICE: TYPE APPROVAL
Pulse output signals can be customized as shown in the following table.

Table 6 Pulse output

Signal behavior

Output signal / LCD / port

Measurement status | Check request status| Configuration Mode |  Data invalid*

Pulse Inverted with error
output | signal **
signals

G e e Y e e e e e s o
P00t [ [ [ 1 [ (

Phase Positive

LA e S e e e e Y e e e O e
i e e e Y e e Y e s

shift flow rate
90 O *%%k%
Negative
flow rate

L e e e e e e e e e O s
S e e e S e e e Y e e e

Separate | Positive

outputs | flow rate
forreach
direction

N Y e s

DOO

€

Negative
flow rate

DO1

) )
§

SN e e S e e e e e e e O s

Single pulse output

%k %k %k

R I I Y s Y s O

DOO

*  The meter can be configured to output a fixed frequency if the meter has the status
"Data invalid". The frequency to be output in this case can be configured (0-6 kHz) in Reg.
#3034 "ErrorFreq".

** Default setting on delivery.
*** Qptional setting on customer request.

The default setting for "Check request", "Configuration" and "Data invalid" is "normally

closed".
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Table 7

Status output

Output signal / LCD / port

Signal behavior

Measurement status | Check request status  Configuration Mode Data invalid
"Check request" Status ?tatt'us inactive" *
. g "active / inactive" * active / |n§c ve "undefined" "undefined"
Status signal . Compensation of
Measurement valid .
path failure
Status Status
"Direction of flow" "acti i iva' * | "anti ; Al % _ _
. actll\{e/ |nact|ve' act.n{e/ |nact|ve' nundefined” nundefined"
Status signal Positive or negative | Positive or negative
direction of flow direction of flow
. Status Status . }
"Warning" - . C - : - "undefined" "undefined"
active / inactive" * active / inactive" *
LCD display V123456 m? 1234 m®  E FLOWSICG00 +V 123456 M3 E
-V 1234 m?3 Configuration -V 1234 m?3

Display flashing

Display flashing

Serial port RS485

® Measured value, diagnosis information and parameters
® Measuring data logging, diagnosis and configuration through the MEPAFLOW600

CBM software

® Connection with external process control equipment through implemented MODBUS
protocol (data polling)

*The "active" or "inactive" state can be assigned to the electric switch status "normally
open" or "normally closed" by configuration in the MEPAFLOWG600 CBM software (adjust
settings for Reg. #5101 on the "Parameters" page - pg. 137, 5.5.4.).

The output signal designation is described in the Technical Information - 2.5.1, p.32.

The LCD display can display measured values, parameters, messages and other informa-
tion (see -» pg. 214,9.2).

A flashing letter in the upper right corner of the LCD display indicates that a logbook con-
tains unacknowledged logbook entries. Depending on the type of entry this will be:

"I" for Information
® "W"for Warning
"E" for Error

After acknowledging all new entries, the letter stops flashing. For details see - pg. 176,
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2.7

Figure 11

Self-diagnosis with User Warnings

During normal operation, the ratios of sound and path velocities, amplification values, per-
formance, and signal-to-noise ratios are continuously monitored. If these values exceed
set limits (customized User Warning limits), a warning signal will be generated. This allows
immediate measures to be taken to address a problem which could potentially impact
measurement quality. A message in the Warning Logbook documents the time of the event
and the specific User Warning limit which was exceeded.

® ® The "Warning" signal does not affect the functionality of the meter.
+1 ® All User Warning parameters - except for the parameter ‘Min. VOG for warn-
ings" - can be configured in the User Access Level "Operator" and without
switching the meter to the Configuration Mode.

A User Warning becomes active only if a User Warning limit has been continuously
exceeded for a certain time (specified in the parameter "Warning duration and averaging
for warnings" in the Configuration tab of User Warnings).

During commissioning or operation, the User Warning limits can be adapted and activated
or deactivated in the "User Warnings" window in MEPAFLOW600 CBM to suit individual
application requirements (- pg. 149,5.7.1).

Button "User" in the MEPAFLOWG600 CBM main system bar, "User Warnings" window

SICK Qf [m3/h] Qb Nm?/h] Pressure [bar(s)] Temperature [°C]  Velodty [m/s] 505 [m/s] System User Performance
Sensor Intelligence. 20.20 301.68 14.48 19.44 1.30 346.93

Opens the "User
Warnings" window

et Warnings

Skatus Configuration Diagnastic Compatisan limits

User warnings
Meter 5/N: 09018502

System warnings Meter date/time: 4,/20/2011 15:46:33
- Table 8 )
System warnings
Profile fackor ﬂ
Symrmetry u
Thearetical 505 deviation u
High Gas Velocity u
Law Input Yaolkage u
Logbook full of unack. entries u
Diagnostic difference u
Path wa mings Battery LifeSpan {change battery) u
- Table 9
Path warnings P1 P2 P3 P4
Path turbulence uuuu
SR lirnit & |® (@]9 |
AGL limit o &[99 ]
AGC deviation [®(® (@]9 ]
505 deviation [0 [® (99|
Performance limit uuuu
Legend

@ Warning not active

2 \Warning ackive
® Disabled

Window always on top
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Table 8 System warnings in the User Warnings
Monitored Configurable User ) Default
Warning Defaultvalue | Notes activation
measurement
Parameters statel
Profile factor 3 The profile factor represents the path velocity ratios
Profile factor valid value2 111 of inner to outer paths. A change of the profile value
_v2+v3 . may be caused by contamination, blockages or Off
T vl+va Profile factor 5%3 deposits in the line that change the shape of the flow
range? profile.
Symmetry 3 The symmetry represents the path velocity ratios of
Symmetry valid value2 1.00 upper to lower paths. A change of the symmetry
vl +v2 value may be caused by contamination, blockages or | Off
T V3+va Symmetry 5%3 deposits in the line that change the symmetry of the
range? flow profile.
Optionally, a theoretical SOS calculated for the
Speed of sound current gas composition, temperature and pressure
(SOS) - deviation | Theoretical 0.3% can be written to the meter (e.g. from a flow Off
from theoretical |SOS deviation ) computer). If the current measured SOS deviates
S0S from the theoretical SOS, a user warning is
generated.
. . o If the current Avg. Velocity of Gas exceeds the value
High gas velocity | VOG limit 45 m/s "VOG limit", a User Warning is generated. off
Power supply Input voltage If the power supply voltage drops below the value
(low input warning 12000mV | "Input voltage warning", a User Warning is Off
voltage) generated.
] ] Default
Monitored event i Tl B USSR g Notes activation
Parameters
statel
A Logbook is full
of Logbook full of unack. If one of the logbooks is full of unacknowledged Off
unacknowledged | entries entries, a User Warning is generated.
entries
Meter is in . . . L ) . .
. . Warning at Configuration If the meter is in Configuration Mode, a User Warning
Configuration . Off
Mode is generated.
Mode
Battery lifespan Warning if battery lifespan is | If the remaining battery lifespan is less than 15%, a on

low

User Warning is generated.

1 User Warnings must be activated to become effective on the warning output.

2 These User Warning limits are only monitored, as long as certain preconditions are met. The VOG must be above the value setin "Min. VOG for warnings"

and the SOS must be relatively stable (change in %/s must be below the value setin "SOS profile rising").

3 The default value for these warning parameters can only be applied for a fully developed and symmetrical flow profile e.g. with a flow conditioner. The

values should be adapted to the specific application
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Table 9

Path warnings in the User Warnings

Monitored
measurement

Configurable User
Warning
Parameters

Default
value

Notes

Default
activation
statel

Turbulence?2

Variance of the
average path
velocity

Path turbulence

6%

A change in the path turbulence indicates changed flow
conditions (e.g. a blocked flow conditioner). If the current
turbulence value of any path exceeds the value "Path
turbulence", a User Warning is generated.

Off

Signal-to-noise
ratio (SNR)

SNR limit

13 dB

Interfering noise caused by fittings in the pipeline, valves
that are not fully open, sources of noise near the
measuring location, or defective ultrasonic transducers
may affect the signal-to-noise-ratio. If the signal-to-noise
ratio drops below the limit specified in "SNR limit", a User
Warning is generated.

On

Signal
amplification

AGC limit

93 dB

If the absolute value of the signal amplification exceeds
the limit specified as "AGC limit", a User Warning is
generated.

On

AGC deviation

10 dB

The absolute difference between both path gain factors is
monitored. If the AGCs of a path deviate more than
permitted, this can indicate a malfunction in the
ultrasonic transducers, electronic modules, transducer
cables or parameter settings (sighal models, control
limits). If the value specified for the parameter "AGC
deviation" is exceeded by a path, a User Warning is
generated.

On

Speed of
sound (S0S)2

SOS deviation

0.2%

The deviation between the current measured path SOS
and the average value of the mean SOS calculated for all
paths is monitored. The current gas velocity is used as a
weighting factor, so that temperature stratification is
disregarded at very low flow velocities. The SOS deviation
indicates whether or not a path is measuring the correct
transit time.

If the SOS deviation of any path exceeds the value
specified for the parameter "SOS deviation", a User
Warning will be generated.

On

Performance

Performance
limit

75%

The quality of the received signals is continuously
monitored. If it drops below the limit specified in
"Performance limit", a User Warning is generated.

Off

1 User Warnings must be activated to become effective on the warning output.
2 These User Warning limits are only monitored, as long as certain preconditions are met. The VOG must be above the value setin "Min. VOG for warnings"
and the SOS must be relatively stable (change in %/s must be below the value setin "SOS profile rising").
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Table 10 Warning preconditions

Configurable precondition

Default value

Notes

Warning Duration and
averaging for warnings

30s

The User Warning status becomes active only if a User Warning has been
continuously exceeded for the time specified in this parameter. All
measurements monitored for the User Warnings are averaged over the time
specified in this parameter.

Min. VOG for warnings

1m/s
(3.3 ft/s)

The monitoring of measurements for the User Warnings only takes effect, if
the Avg. VOG is above the values specified in this parameter.

Caution: This parameter also defines the lower limit of the gas velocity range
classes for the Diagnostics Comparison Log . Changes to this parameter will
clear all data from the Diagnostics Comparison Log. This parameter is the
only User Warning parameter that can only be changed if the meter is in
Configuration Mode and in the User Access Level "Service".

SOS profile rising

0%/s

The SOS deviation warning only takes effect if the the SOS gradient between
all paths is below the limit specified in the parameter "SOS profilerising".

44

FLOWSIC600 - Technical Information - 8010125 V4.0 - © SICKAG |

Subject to change without notice



_Product Description

2.8 Data handling in the FLOWSIC600

2.8.1 Integrated volume counters

The FLOWSIC600 is equipped with integrated volume counters which can be displayed
both on the LCD display and in MEPAFLOW600 CBM.

Subject to change without notice

Integrated volume counters

Volume counter

Abbreviation

Volume at flowing conditions (forward) + Vf
Volume at flowing conditions (reverse) - Vf
Error volume at flowing conditions (forward)1 + Ef
Error volume at flowing conditions (reverse)l - Ef
Total volume at flowing conditions (forward) + Vo
Total volume at flowing conditions (reverse) -Vo
Total volume at flowing conditions (all) Vo

Last hour/day registers

Volume counter

Abbreviation

Forward volume of last hour

Last hour forw.

Reverse volume of last hour

Last hour rev.

Forward volume of last day

Last day forw.

Reverse volume of last day

Last day rev.

Additional counters in meters with integrated Electronic Volume Corrector (EVC)

Volume counter

Abbreviation

Volume at base conditions (forward) + Vb
Volume at base conditions (reverse) -Vb
Error volume at base conditions (forward)1 + Eb
Error volume at base conditions (reverse)l -Eb

Mass counters

Mass counter

Abbreviation

Mass counter (forward) +M
Mass counter (reverse) -M
Mass total (forward) M+
Mass total (reverse) M-
Error Mass (forward)1 Me+
Error mass (reverse)l Me-

1 All error volume counters can be reset (User Access Level "Authorized operator", - pg. 233,
9.3.5). The value of the error volume counter at the time of reset is stored in a logbook
entry.
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2.8.2

Logbooks
Important system events are stored in three logbooks in the SPU memory of the meter.

Each logbook entry consists of a running index number, the event, a time stamp and the
acknowledgement status. Entries in Custody logbook [1] and Warning logbook [2] also
include the volume counter readings valid at that time. The events are logged continuously
in order of occurrence into one of the three logbooks:

® Loghook 1 (Custody logbook [1], max. 1000 entries)
® Logbook 2 (Warning logbook [2], max. 500 entries)
® |Logbook 3 (Parameter logbook [3], max. 250 entries)

Every logbook has its own index counter. Logbook entries are classified on the LCD display
according to the event type.

Event types in logbooks

Display Event type
E Error
Warning
| Information

A list of possible logbook entries can be found in the table ‘Overview of event entries’ in the
Appendix, see - pg.234,9.4.1.

Logbook overflow

NOTICE: TYPE APPROVAL

! If a FLOWSIC600 is configured as a custody meter, the volume counters stop if
Custody logbook [1] and/or Parameter Logbook [3] is full. The meter status
"Data invalid" is activated. The measured values are now counted in the error
volume counter.

If the FLOWSIC600 is not configured as a custody meter, all logbooks are per default con-
figured to be overflowing. This means the index number continues increasing, and after the
logbook has reached its maximum number of entries, each new entry overwrites the oldest
entry.

° If the logbook overflows, the oldest data will be lost. Regularly saving the
"'1 logbook entries to the database via MEPAFLOWG600 CBM (- pg. 176, 6.4.1) and
deletion of entries in the meter itself prevents data loss. If entries are deleted
via MEPAFLOWG600 CBM, the logbook index counter on the meter is reset.

Index counter overflow

The index number displayed in the LCD display runs up to 9999 and then overflows. In
case of an index overflow, all logbook entries are deleted and all logbook index counters
reset.

Acknowledging entries

Each entry can be acknowledged manually on the LCD display (- pg. 222,9.3.2) as well as in
MEPAFLOWG600 CBM (- pg. 177,6.4.1.2). It is possible to acknowledge individual entries or
all entries at once.
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Logbook entries In MEPAFLOW600 CBM
Logbook entries on the FLOWSIC600 can be downloaded, viewed, saved and exported with
the MEPAFLOWG600 CBM software. The "Meter logbook" page provides information on the
number of registered events and the remaining memory space. See - pg. 176, 6.4.1 on
handling the logbooks with MEPAFLOWG600 CBM.

Figure 12 "Meter logbook" page in MEPAFLOWG600 CBM

Meter logbook

Entries
All entries
Tokal
Information
Warnings
Erraors
Acknowledged entries
Total
Information
Warnings
Errors

| Group | State | Ack.
| T =]
3 ]

I ; [

i
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55
26
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55

2
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4/14/2011
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4/14/2011
4j14(2011
4f14/z011
4/14/2011
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[ap13j2011

() Custody logbook [1]

Description of selected entry
Information,
Flow meter power OM
Lask counter modify
Date: 14.04.2011

Time: 15:20:49
¥ |Time ¥ | Description
115:50:30 | User Imit exceedsd
| 15:59:30 .Cnnfiguratimn active
[12:05:16 | User Imit exceeded
| 120516 .Measuremant active
| 10:358:18 .Cnnflguratmn active
[10:38:15 | User Imit exceeded
| 15:25:29 .Measuremant active
|15:25:29 | User it exceeded
! 15:23:40 .ConFiguration active
[15:23040 | User Imit exceeded

103437
(103437
103354
103314
1m3maz

10:30:32
[11:15:38
111534

111503
111445
1026052
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Measurement active

[User fimit exceeded
Configuration active
Measurement active

.ConFiguration active

User limit exceeded
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[Uiser liit excesded

) warning logbook [2]

Parameter tracing active Swikch

Acknowledged event

Event end

Event start

1000 500
-
o
—
1 2
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|1055263.7 |120027.7 974
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1055255 4 120527.7 o7 o
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283

283.1

2.8.3.2

2.8.3.3

DataLogs1

For firmware version 3.4.03 and higher, the FLOWSIC600 provides two Datalogs (Hourly
Log and Daily Log). They save averaged measured values and are stored in the SPU‘s non-
volatile memory (FRAM). All data can be downloaded and exported to Excel files with
MEPAFLOWG00 CBM (- pg. 179, 6.4.2.1.).

o The following sections describe the default configuration of the Datalogs. The
+1 Datalogs can be configured to best suit your application - pg. 156, 5.7.2.2.

Hourly Log

The Hourly Log logs hourly diagnostic values by default (dataset type "Diagnostic Values",
see Technical Information- pg. 50, Table 11) for the forward flow. As long as the flow is valid
and the VOG is above Vmin all diagnostic and flow values are averaged over one hour and
saved every full hour. The Hourly Log stores these values for more than a month (38 days)
by default. They are then overwritten with new values.

Daily Log

The Daily Log logs the daily volume counter values by default (dataset type "Volume Coun-
ters" see Technical Information- pg. 50, Table 12) for the forward flow. All flow values are
averaged over one day and saved at the (configurable) Accounting Hour (see Technical
Information- 2.8.3.6). The Daily Log stores these values for approximately 2 years by
default (1 year and 361 days). They are then overwritten with new values.

Datalog Storage Cycle

Hourly Log and Daily Log can be configured to save entries in a storage cycle of: 3 min, 5
min, 15 min, 30 min, 1 hour, 12 hours or 24 hours.

If a Datalog is set to a Storage cycle of 12 or 24 hours, the accounting hour takes effect.

DatalLog storage behavior

Hourly Log and Daily Log can be configured for the following storage behavior:
® Overflow (Default)

® Stopping

® Storage Behavior "Stopping"
+1 If a DatalLog is configured with the storage behavior "Stopping", a warning will
be shown in the Meter Status Table when the Datalog is full. See - pg. 172,
6.2.3.

1 This feature may be deactivated. Please contact your SICK representative.
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2834

2835

2.8.3.6

2.83.7

2.8.3.8

DatalLog flow direction settings

Hourly Log and Daily Log can be configured with the following flow direction settings:
® Forward (Default)

® Reverse

® Bidirectional

The DatalLog will only collect flow data for the flow direction for which it was configured. If
the flow was below "Min. VOG for warnings" or flow in the opposite direction, the FlowTime
will be 0%.

° A Datalog configured for bidirectional flow will average all flow data over the
+1 configured storage cycle, independently of the actual flow direction. If the flow
direction changed in the middle of the storage cycle, AvgVOG may show as "0".

DatalLog storage cycle

Hourly Log and Daily Log can be configured to save entries in a storage cycle of: 3 min, 5
min, 15 min, 30 min, 1 hour, 12 hours or 24 hours. If a DatalLog is set to a Storage Cycle of
12 or 24 hours, then the accounting hour takes effect.

DatalLog accounting hour

For all DatalLogs configured for a storage cycle of 24 hours, the accounting hour sets the
hour of the day, at which an entry is saved. For all DatalLogs configured for a storage cycle
of 12 hours, entries are saved at the time specified in the accounting hour and then again
12 hours later.

Distribution of FRAM capacity for DatalLogs

The FRAM capacity for Hourly Log and Daily Log can be changed with the slider on the right
side of the DatalLogs Configuration tab (- pg. 157, Figure 76).

Types of datasets stored in the DataLogs

Hourly Log and Daily Log can be configured to store one of the following type of dataset:
® Diagnostic Values (- Table 11)

® Volume Counters (- Table 12)

® Standard Volume Counters (- Table 13)

® Mass Flow Counters (- Table 14)
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Table 11

Table 12

Dataset type "Diagnostic Values"

Unit
Description Abbreviation Metric Imperial

Date/Time when data was saved Date / Time Sec Sec
Flow Time FlowTime % %
Average VOG AvgVOG m/s ft/s
Average SOS AvgSOS m/s ft/s
Profile Profile factor - -
Symmetry Symmetry - -
Performance per path Performance[1..4] | % %
Turbulence per path TurbulenceP [1..4] |% %
Average VOG per path AvgV [1..4] m/s ft/s
Average SOS per path AvgC [1..4] m/s ft/s
SNR per path SNRPath [1..4] dB dB
AGC per path AGCPath [1..4] dB dB
VOG standard deviation VOG_stdev m/s ft/s
Meter Status (- pg. 179) DLOG Status - -

° ® The dataset type "Diagnostic values" does not contain any diagnostic

+1

information for gas velocities below the value for Vmin ("LowFlowCutOff",

Reg. #7036). The "Flow time" value shows, for the percentage of storage
cycle time the flow was above Vmin and in the flow direction specified for

the Datalog.

® All diagnostic information is flow-weighted.

Dataset type "Volume Counters"

Unit
Description Abbreviation Metric Imperial
Date/Time when data was saved Date / Time Sec Sec
Flow Time FlowTime % %
Total volume at flowing conditions (forward) | Vo forward ms3 acf
Total volume at flowing conditions (reverse) | Vo reverse m3 acf
Volume at flowing conditions (forward) Vf forward ms3 acf
Volume at flowing conditions (reverse) Vf reverse m3 acf
Averaged Performance AvgPerformance |% %
Meter Status (- pg. 179) DLOG Status - -
® ® The dataset type "Volume Counters" does not contain values for "Averaged
+1 performance" for gas velocities below the value for Vmin ("LowFlowCutOff",

Reg. #7036).

® The "Flow time" value shows, the percentage of storage cycle time the flow
was above Vmin and in the flow direction specified for the Datalog.

® The values for "Averaged performance" are flow-weighted.
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Table 13 Dataset type "Standard Volume Counters"
Unit
Description Abbreviation Metric Imperial
Date/Time when data was saved Date / Time Sec Sec
Flow Time FlowTime % %
Total volume at flowing conditions (forward) | Vo forward ms3 acf
Total volume at flowing conditions (reverse) | Vo reverse m3 acf
Volume at flowing conditions (forward) Vf forward ms3 acf
Volume at flowing conditions (reverse) Vf reverse m3 acf
Error Volume at base conditions (forward) | Eb forward Nm3 scf
Error Volume at base conditions (reverse) Eb reverse Nm3 scf
Volume at base conditions (forward) Vb forward Nm3 scf
Volume at base conditions (reverse) Vb reverse Nm3 scf
Averaged Performance AvgPerformance | % %
Pressure Pressure bar(a) psi(a)
Temperature Temperature °C °F
Compressibility Compressibility - -
Meter Status (- pg. 179) DLOG Status - -
° ® The dataset type "Standard Volume Counters" does not contain values for
"'1 "Averaged performance", "Pressure", "Temperature" or "Compressibility" for

gas velocities below the value for Vmin ("LowFlowCutOff", Reg. #7036).

® The "Flow time" value shows, the percentage of storage cycle time the flow
was above Vmin and in the flow direction specified for the DatalLog.

® The values for all diagnostic information (see above) are flow-weighted.
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Table 14

Dataset type "Mass Flow Counters"

Unit
Description Abbreviation Metric Imperial
Date/Time when data was saved Date / Time Sec Sec
Total volume at flowing conditions Vo forward or
m3 acf
(forward or reverse) Vo reverse
Error volume at flowing conditions Ef forward or
m3 acf
(forward or reverse) Ef reverse
Total Volume at base conditions VB Total forward or
Nm3 scf
(forward or reverse) VB Total reverse
Error volume at base conditions Eb forward or
Nm3 scf
(forward or reverse) Eb reverse
Total Mass (forward or reverse) Mass Total forward or Ibs
Mass Total reverse
Me forward or
Error Mass (forward or reverse) t Ibs
Me reverse
Temperature Temperature °C °F
Pressure Pressure bar(a) psi(a)
Molecular weight Molar mass g/mol Ib/mol
Density Density kg/m3 Ib/ft3
Last Volume during storage cycle
. . .g ge oy Vo log cycle m3 acf
(at flowing conditions)
Last Volume during storage cycle
. g ge oy VB log cycle Nm3 scf
(at base conditions)
Last mass during storage cycle M Total log cycle t Ibs
Meter Status (- pg. 179) Status - -
® ® The dataset type "Mass Flow Counters" does not contain values for "Pres-

+1

below the value for Vmin ("LowFlowCutOff", Reg. #7036).
® The "Flow time" value shows, the percentage of storage cycle time the flow
was above Vmin and in the flow direction specified for the DatalLog.
® The dataset type Mass Flow Counter cannot be configured for bidirectional
use. If this dataset is necessary for a bidirectional application, it is recom-
mended that it be used for the Hourly log and Daily Log, and configured

accordingly.

sure", "Temperature", "Molecular weight" or "Density" for gas velocities
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2.8.4

Figure 13

Datalogs

Data || Configuration

Hourly Log

Duaily Log

Diagnostics Comparison Logl

The Diagnostics Comparison Log provides a comparison between current diagnostic val-
ues (current fingerprint) and those of a reference time (reference fingerprint, for example,
at time of commissioning). Since the diagnostic values (dataset type "Diagnostic Values",
- Table 11) are velocity-dependent, it is necessary to use a velocity-adaptive comparison.
Five gas velocity range classes are calculated from the velocity range of the meter. The cur-
rent diagnosis values are stored in Current Classes 1 to 5, while the reference values are
stored in Reference Classes 1 to 5.

Reference values are collected after the meter has been commissioned or after the
classes have been cleared. Reference values are stored in the Reference Classes 1 to 5. If
a Reference Class is filled with an entry, the next valid entry is stored into the same velocity
range but in the corresponding Current Class (e.g. if Reference Class is filled, the next
value from within this velocity range will be stored in Current Class 1). During operation,
the Current Classes are continually overwritten with new entries. The Reference Classes
stay unchanged until they are manually cleared.

Per default the Diagnostics Comparison Log operates bidirectional, saving separate data
for both flow directions. The values are stored in the gas velocity classes 1 to 5, depending
on the gas velocity.

Diagnostics Comparison Log

Diagniostics Comparison

Selected entry:

Diagnostics Comparison System state Limits Path Error
. System rebooted ! User Warning exceeded ! Path 1
e 2 I8 ! Measurement inwalid ! Max, YOG exceeded u Path 2
Cldest entry: 4/6/2011 10:46 ! Meter in Configuration Mode ! Mazx. pulse frequency exceeded ! Path 3
23 days of Hourly Logs, . Check request ! Input voltage warning u Path 4
Logbooks {Custody, Warning) E¥C-Status
! Full of unack., entries u EYC Parameter Error
! Contains unack, entry . EWC Hardware Error
Mumber | Class bype | Direction & | Class limits Date (Ending) | Time (Ending) | Flaw Time [%] | Avgv0G [mys] | &vgS0S [mfs] | ProfieFactor [-] | Symmetry [-] | Performar| 8
: 1 Class |Forward 0.3mys...0.5m)'s 4j1302011 100,00 0.990
.2 Ref. Class  Forward 0.5mjs...0.8mj's 4/13f2011 0959 100.00 0.51 345.15 1.293 0.971
3 Ref. Class  Forward 0.8mjs...1.4mj's 4/11f2011 15:04 100,00 0,90 F46.54 1.277 1.026
4 Ref, Class  Forward 1.4mfs...2.6mfs 4/6/2011 1046 100,00 Z.40 F46.34 1.199 1.0035 L
5 Ref. Class  Forward 2.6mjs...5.0my's 4/6/2011 13:24 100,00 3.45 346,13 1.187 0.954
1 Cur, Class  Forward 0.3mj=...0.5mj's 4/1312011 10:26 100.00 0,38 345.40 1.361 0,991
= Cur, Class  Forward 0.5mjs...0.8mj's 4/13f2011 100z 100,00 0.47 345,18 1.318 0.975
3 Cur, Class  Forward 0.8mjs...1.4mj's 4/1z2/2011 15:19 100,00 0.85 344,30 1.252 0,950
4 Cur, Class  Forward 1.4m/s...2.6mfs 4/11f2011 15:02 100,00 2,09 F46.42 1.219 1.03z
5 Cur, Class | Forward Z.6m/fs,..5.0mfs 4j29jz011 13:58 100,00 3.47 F46.02 1.197 0,99z E |
] —— | — ™
|x Clear row | | ' Prewiew | Print | | Read Datalogs | | Export Datalogs |

1 This feature may be deactivated. Please contact your SICK representative.
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2.8.4.1

2.8.4.2

2843

Gas velocity class ranges

The gas velocity class ranges are optimized to cover the defined operation range of the
meter. The lower limit of the gas velocity range classes is defined by the parameter "Min.
VOG for warnings". The upper limit is defined by "VOG limit". Both parameters are config-
ured in the User Warnings window (see "Configuration" tab - pg. 149, 5.7.1).

Diagnostics Comparison Report

From the data collected in the Diagnostics Comparison Log, the Diagnostics Comparison

Report can be created using MEPAFLOWG600 CBM (- pg. 181, 6.4.3). It provides an overview

of the velocity-dependent diagnostics and thus an easy health check. It contains:

- Basic meter data and meter operating data identifying the meter.

- Diagnostic Data Base provides information on the velocity range classes, the time
when the reference classes where filled (the current classes will always be showing
recent data), the Avg VOG in these classes and the standard deviation.

- Performance Change and Status give an easy, color-coded overview of Performance
and Status recorded in the reference classes and the current classes.

- The Diagnostics section shows graphs documenting the changes on Flow Profile,
Symmetry, Speed of Sound, Average Turbulence, Average SNR and Average AGC and
the configured Diagnostics Comparison Limits (see below).

Diagnostics Comparison Limits

The Diagnostics Comparison limits can be activated in order to generate a warning when
the difference between the diagnostic values in the reference classes and those in the cur-
rent classes surpass the Diagnostics Comparison limit values. These limits can be acti-
vated and configured in the User Warnings window (- pg. 161, 5.7.3.4).
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2.9

29.1

MEPAFLOW600 CBM

This section provides a general overview of the diagnosis and configuration software for
the FLOWSIC600: MEPAFLOWG00 CBM V1.3. It describes the software installation
(including system requirements).

Most data provided by the FLOWSIC600 (like readings, logbook entries and parameters)
can be accessed via the LCD display of the meter (see -pg.221, 9.3). However, the
MEPAFLOWG00 CBM software provides a more user friendly access to diagnostic,
configuration and measurement data of the flow meter.

The procedure for connecting the FLOWSIC600 to a PC or laptop and the procedure of
establishing a connection between FLOWSIC600 and MEPAFLOWG00 CBM is described on
- pg. 123, 5.2 and following. Further information on functionalities of MEPAFLOW600 CBM
and its use in certain important procedures like commissioning or calibration are given in
the corresponding chapters. Information on data handling with MEPAFLOWG00 CBM is
given on - pg. 58,2.9.3.

Software installation

System requirements

® Microsoft Windows XP/Windows 7

® Min. 1 GHz CPU

® Min. 512 MB RAM

® USB- or serial interface

® Screen resolution min. 1024 x 768 pixel (optimal display resolution 1280 x 1024 pixel)

Compatibility

MEPAFLOWG00 CBM can be used for all firmware and hardware versions of the
FLOWSIC600. The availability of the software features depends on the firmware version of
the connected FLOWSICGOO.

Installation

A product CD containing the MEPAFLOWG600 CBM software is included in delivery of the
FLOWSIC600. Insert the product CD into your CD-ROM drive to install the software.

Download from www.flowsic600.com

MEPAFLOWG600 CBM can be downloaded free of charge from www.flowsic600.com
website. Select the Software tab and follow the download instructions.

® Administration rights are required for installing the MEPAFLOW600 CBM
"'1 software. Ensure that the database path specified is one for which users of
MEPAFLOWG600 CBM have write access.
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29.2 Overview
The MEPAFLOWG00 CBM software supplies a menu-based user interface with many
features for the diagnosis of the FLOWSIC600 system. It allows the access to all system
parameters, displays diagnostic information in charts and graphs, generates reports (i.e.
Maintenance reports) and data files (records, logs) which can be exported and can be used
for data analysis. The MEPAFLOWG00 CBM meter database allows online and offline
management of parameters, reports, session files and logbooks.
Figre 14 MEPAFLOWG00 CBM graphical user interface
Opens the "Meter
Status" page
Opens the "User
Warnings" page
Menu ; i SN DR018502) I
Toolbar Gde @R o HBaipeodsrianz Fa
Main system bar with — SICK o [ Qb (tenth) Presre [bortal] Teageratuee [°C] welacty [s3] 505 [mfs] Sdem User Perfeemance
readings o inamgance; 247.60 2,564.30 10.41 17.78 2.40 34627 100%
Key navigation 8 sos el At
2671 PE ] : - E 0.0 100
Software Features oy )| e 4 \ | = i
(see next page) F Duston el dl W | R— 02
& Heter logbook 607 | 1 a.01 100
L Iformation H- ! ] !
: i mis \-DI.Z- O'I -I'; : .ﬂfl- ID-Z. audiff o - -Z;JI .413- Il‘l‘ﬂ. .é- -lCIO g
_———————— |ShR Turdsidencs Profile ndication
| L3 T
= | Plag 45,7 461 B 1 ] e g fiym
| Toas % | :;: 418 411 1 i =] Tl 1000
|_meporteprotocels LA :x 434/ 448 1 — 1 E @ i Profile
| mslpinia [ F-m — P | FEEEA 3 tactar
o — ”.E ....... |
w o !IJ 40 ) o !I 4 6' an 1 11 1.2
(-5 £ select manualy [Flowrate Il |feen =] =
Flk:\;oloe — I"““""‘;‘;?.m mHh “'-:n _‘
& 0 I
?ﬁ'ﬁi:&- -I:‘-.';-:In?I Ilzllllll-lll?I Il;:m‘;\:“ .I.'i.:III:.ﬂ‘. .I.'i.!llﬁl-ﬂ‘- -l;':‘lllf-\:‘l .nll;‘lﬁ'llﬂ‘l I!S:.!Il'l;:‘l IIJI';.:ID.‘. .Ii“‘II:.D.‘. -k.!.:'IIﬁ-(.\?I Ih.\':s‘l:ﬂ?
| IS - -l. 8
Status bar T Ta'] " . ]
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Software features

Main readings bar

Description

Meter Status

Window displaying the current Meter Status.

User Warnings

Window for the display of the User Warnings and for the configuration of the User
Warning Limits and the Diagnostic Comparison Limits.

Key navigation

Description

Connect/Disconnect

Assistant for establishing online and offline connections between MEPAFLOWG600
CBM meter database and FLOWSICG00.

Diagnosis Session

Quick creation of session files for diagnostic purposes.

Data recorder

Tool for the recording and playback of current, future or cached readings.

Datalogs

Access to Hourly Log, Daily Log and Diagnostics Comparison data saved in the
meter. Data can be exported to Excel. The Diagnostics Comparison Report can be
printed or exported as PDF.

Meter logbook

Access to meter logbook and logbook entries saved to meter database.

Information

Overview of higher level meter information: Counter readings, identification and
location of meter and display of readings (e.g. flow rate) in graph.

Meter values

Detailed diagnostic page with graphs for velocity of gas, speed of sound (SOS),
path performance, AGC, signal-to-noise-ratio (SNR), turbulence, profile symmetry
and user selectable readings (e.g. flow rate). Summary of device status.

Maintenance report

Assistant for the creation of Maintenance reports.

Meter explorer

Overview, access and management of the meter database saved on the PC.
Includes all meter data and sessions with entries for all changes of parameters,
changes of the operating mode, measurement records (including diagnosis
sessions) and maintenance reports. Functions for export, import, creation and
deletion of meter data.

Go to Operation Mode / Go to
Configuration Mode

Operation Mode switches: "Operation Mode" for normal operation or
"Configuration Mode" for writing information (i.e. parameters) to the meter.

Program settings

Access to program settings for the individual adjustment of the program
appearance and setup (e.g. settings for file path, memory, unit system and layout).

Parameters

Access to all meter parameters. Assistant for comparing current parameter
settings with previous ones.

Save cache

Saves the historical data from the PCs memory (cache) to a record.

SOS Calculator

A theoretical SOS can be calculated for a specific gas composition.

Meter calibration

The calibration wizard guides the user through the calibration procedure with
automated processes to write the information to the meter and generate reports.

Field setup The field setup wizard guides the user through the commissioning procedure.
Firmware update Assistant for installing firmware updates.
I/0 check The 1/0 check wizard guides the user through a test of all meter outputs.

Path diagnosis

Access to path diagnosis and graphs of received signals.

Report manager

Overview, access and management of all reports stored in the meter database. The
report manager enables the creation of Trend reports from saved records and
maintenance reports.
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Meter database

MEPAFLOWG600 CBM stores all relevant changes to parameters, and all records and
reports generated for the individual meter in a meter database. The meter database can
be accessed from MEPAFLOW6G00 CBM via the "Connect / Disconnect" page, and then the
"Meter explorer" (see - Figure 15) or the "Report manager".

The "Meter explorer" allows the import and export of meter database files and sessions
(see below) as well as the creation of database entries for new meters.

Meter data

Data from the meters monitored by MEPAFLOWG00 CBM is stored in Meter Data. For each
meter, a meter data set and an entry is created in the meter database. A meter data set
consists of a master data set and an unlimited number of session entries and event
entries.

Master data set

The master data set is the set of data that identifies a particular meter in the meter data-
base. This master data set can be created offline, which makes it possible to prepare for
the commissioning of a meter before actually connecting to it.

Session

A session is the period of activity between connecting to and disconnecting from a meter.
Sessions can pertain to online or offline connections. A session is opened upon connection
(online or offline) to a meter. When the connection is closed, the session ends and the user
has the opportunity to write a short description to explain what happened during the ses-
sion. This description is saved in the session entry in the meter database together with the
start and end time stamp of the session as well as the connection type (Direct, Modem,
Ethernet or Offline).

Session entry

To document all relevant changes pertaining to the meters in the meter database, session
entries are written and stored in a table in relation to the meter to which they apply. All ses-
sion entries can be accessed and organized via the "Meter explorer" page. Session entries
can be imported and exported to a session file via the "Meter explorer".

A session entry can contain an unlimited number of event entries and contains at least one
parameter set.

o A session entry is saved to the meter database at the end of the session only if
+1 any relevant events (changes or actions) took place during the session.
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Session file

When a session is exported, a session file is generated which contains all data pertaining
to the meter with which it was created and all event entries in relation to the session. The
exported session file can be saved to the hard disk, transferred (e.g. via e-mail) or
imported to another meter database.

Event entry

An event entry is an entry that documents an important event that occurred during a ses-
sion. It is saved within this session and can be viewed and accessed via the "Meter
explorer" page. A session entry can contain the following event entries:

Event entry

Description

Time stamp (begin / end)

Time stamps are written at the beginning and end of each session.

Last parameter set

The parameter set documents the parameter settings at the end of
the session. This entry is written when the session is opened, is kept
up to date during the session and is closed when the session is
ended.

Settings

Every change of any parameter is documented with the name of the
parameter, its old value and its new value.

Operating mode change

Whenever the meter is switched from Configuration Mode to
measurement mode or vice versa, the change is documented.

Unit switch Imperial Units /
Metric Units

Every change made to the unit system settings is documented.

Diagnosis session

Every diagnosis session (- 7.3, p.198) created by the user is saved in
a separate session file and can be accessed (played, exported or
deleted) from the Meter explorer if the software is in an online or
offline connection with the particular meter.

Measurement record

Every measurement record (- 2.9.4, p.61) created by the user is
saved and can be accessed (played, exported or deleted) from the
Meter explorer if the software is in an online or offline connection
with the particular meter.

Maintenance report

Every maintenance report created by the user is saved and can be
accessed (printed, exported or deleted) from the Meter explorer.

Error volume counter reset

Every reset of the error volume counters is documented.

Logbook reset

The clearing of data from a Logbook is documented

Datalog formatted

Changes to the Datalog format (- pg. 48, 2.8.3), which result in the
clearing of all data from the DatalLog are documented.

Datalog cleared

The clearing of data from a DatalLog (- pg. 55, 2.9) is documented.

Firmware update

Firmware updates (see Service Manual) are documented.

Event entries contain the event type, the name of the event (relevant for records, reports
and parameter changes), a time stamp and a description of the event.
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File Meter Taools Beports,iProtocols Help/Infa

dee S8 @9 HasrvamTIenmE F
SICK QF [mih] Gb [Mm3/h] Pressure [bar(s)] Temperature [*C] velocity [mjs] 505 [m/s] System User Perfarmance
243.71 2,523.20 1041 17.78 342 346.20 .

Sensor Intelligence.

| Meter explorer

‘ Favarites ¥ ‘ L Plekecs 4
Meter name Serial Mumber Description Station Mame
Hl & | 2plex check meter 09018503 Zplex check meter Demozahler Showroom
\g‘] Meter explorer 2plex main meter IJBIJiBS[IZ 2plex main meter Demozahler Showroom
ﬁ Open export Folder Demokaffer 505 06138737 3" [ 4pfad Productmanagement
P — Dermozaehler (JBR) 06528707 3" [ 4Pfad Productmanagement
Demozachler (JBR) 05228788 6" | 4Pfad Productmanagement
@ configuration Made: achler (TET) 0 3" | 4pfad Productmanagement
B Password .FLOWSICGDU 2ple:x - Main Meter 07428604 IMain Meter Demozahler Showroom
% Program settings - -
‘53 Exit I Impork | | Expart | | Delete | | Mews I
‘ IMeter » ‘ | Sessions (13)
‘ EREN = ‘ Date ¥ | Begin End Zonnection | Description
=
| Repcrtsipratocal ¢ || @ osiownns |13:5341 15:18:38 5 Direct
‘ HiblpThr v ‘ 0331/2011  [11:33:41 | 12:33:33 | Direct
B 03/30/2011  |15:22:18 15:44:38 <L Direct
rt\. Event Tinfe ¥ | Event Marne Description 1
> | 15:44:22 '«z-, Parameter change wWarningActivationtask .35324 - 60415
115:43:35 :i; Parameter change ‘WarningProfilefactyalidvalue 1.10->1.20
15:42:47 :;:@ Operating mode change . Configuration - = Operation
.15:38130 k, Parameter change MumberPaths .2 -4
.15:38:25 ,\E ©Operating mode change .Operatiun -2 Configuration
15:34:44 {\% ©Operating mode change Configuration - > Operation
.15:34:28 ~§, Parameter change wiarningActivationtask, .64511 - 35324
15:31:16 5% Parameter change EWCConfig 2-21
15:30:36 %, Parameter change EYCCalcInterval [ |
:15:30132 LZ% Operating mods change .Operatinn -» Configuration
15:44.38 5:;,, Last parameker set -

DG/I0}2011 |15:07:44 | 15:21:53 <0 Diret
02(23(2011 |16:28:30 16:54:12 1> Direct
Oef23fz0il |Lhoude 16:27:17 0 Direct
02f08/2011 |10:27:39 | 10:28:32 -1 Direct
02j08[2011  |10:20:08 | 10:24:31 L Direct
&
4

02/07/2011  |16:37:42 16:50:01 0 Direct
02f04/2011  |14i40:d4 15:50:22 0 Direct @

[ multiple sxparided sessions Create report Tmport ‘ | Export ‘ ‘ Delete Play Preview | Print

Event entry in opened session

Meter entries, selected meter is marked
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Figure 16

Open "Data
recorder"

Figure 17

Data recording with MEPAFLOW600 CBM

The Data recorder can be started from any page or wizard of MEPAFLOWG600 CBM. It can
be used to record measured data or playback previously recorded data. After it is started
(menu "Tools / Data recorder"), it will float above any other content (- Figure 16).

= Meter information

(Y Preview/Print

Favorites S
. 3 Counter readings Identification Location
s Connect/Disconnect _— _ _—
Actual volume [m3 i 5
@ Dicgnosis session [m?] SN Meter 09018502 Station name Demozshler Showroor
L@ Dstarscorder e RN Sfh Electranic Do0aa00D Meter name Apfad
¥ 967,113.2 120,326.8
5F  Datalogs _ _ Firmware¥ersion 3500/ Description
g T
& Meter loghaok Firmware CRC 0xD4E4 hex Company
i) Information Jast hour m m Parameter CRC Ox0AF1 hex Address
[ meter values Metrology CRC 0x18E4 hex | City/State
Iy i 3 1
@ Maintenance report Total volume [m3] e 1000000 Impulsefm? Country
1,001,778.9 1
Fie ¢ ||| Yo forward [ 10017783 Supply voltaga 14224 Zip - Code
Yo reverse Wetertme [ |2011/02/24 18:0032

recorder

Hepnts AT U e

wirake - 0.00000 mfh

0

T T T T T T T
17:00:26 17:08:486  17:17:08 17:25:26 17:33:46 174206 17:50:26 17:55:46

Recording

The Data recorder can record live data, cached data or a combination of both according to
the user’s choice of options (- Table 15). It can export or playback the record and offers
playback functionality like stopping, pausing, or going backward and forward. It can also be
set to record live data at some time in the future.

Data recorder with details

P ;
T 'Data recorder

Start:06,04,2011 13:35:41  Flow Session | Flow Session i+ [EList &l

FIPRIW <« ®> M 0|

Available recards

Ready Q

Playback

Setup and start recording

Export record to file

List of all records available for playback and export
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Figure 18

Table 15

Recording options

"Data recorder setup" window

= Diata recarder setup

Record name

Recard description {optional) MP(1)
Storage cycle Real time (gach reading) %
Stop after Manual stop -

[0l Use start time delay Start date 5/512011 Skarkt kime 15:55124
=i +

[ Inchude historical data from cache (Max, 20 min of historical data at 60 records) mir)

Start record Cancel

Options available for recording

Option Description

Record name

Specify a record name and a record description (optional).
Record description (optional) peatly Iption (opti )

Storage cycle Frequency for storing records (1 sec .. 1h, or real time)

Stop after Recording stops after set time or after manual stop.

Valuable setting when running sequential tests. It enables
Multi - Run Log File a manual ‘stop and start’ of the recording. Makes
sequential logfile-naming simple.

Includes the data stored in the cache (historical data). See
"Paths / Memory" tab in the "Program settings" to set the
maximum period, for which the cache is saved.

Include data of history
(cache)

) ® The "Data recorder" records all data except for the signal waveforms. To
record the signal waveforms in addition to the other records, go to the "Path
diagnosis" page, where the signal waveforms are displayed and click the
"Record signal" button.

® A diagnosis session with all relevant data recorded (including the signal)
can be created via the menu "Tools / Diagnosis Session".

Playback

The playback of a recording works similar to a video recorder. While the record is played,
the charts and graphs show the recorded data.

° ® You can only playback records of a meter to which you are connected online
"'1 or offline.

® The playback feeds the recorded data to the software‘s framework so that
all charts and graphs display the recorded values, not the live data from a
connected meter.

Export
The recorded data can be exported to an Excel file (.xls) for further processing.
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FLOWSIC600

Flow Calibration

Short Guide to flow calibration
General notes

Preparation

Adjustment of the FLOWSIC600
Sealing

Flow recalibration
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This chapter can be used as separate document to support the staff of flow test facilities
when calibrating the meter. Experienced staff may use the Short Guide.

All information in this chapter relates to FLOWSIC600 devices marked ‘lI*’ and the
MEPAFLOWG600 CBM software V1.2.00 or higher.

3.1 Short Guide to flow calibration

Verification and installation
» Check the meter for possible damages due to delivery.

» Cross-check the serial number on the main plate with the serial number in the
Manufacturer Data Report (MDR) as well as the size. design pressure, design
temperature, flow range and meter factor.

» Install the flow meter on the flow test facility (- pg. 76, 3.3.2).

» Connect up the FLOWSIC600 (power supply cable, pulse outputs and RS485 MODBUS
connections - pg. 77, 3.3.3).

» Remove the front cap and switch Parameter write lock to the unlock position (- pg. 78,
3.3.5).

» Close the front cap and switch on the power supply.

Parameter setup

» Establish an online connection between FLOWSIC600 and MEPAFLOWG600 CBM
software (User Access Level: "Service"; Password: see Service Manual). (- pg. 125, 5.3)

» Verify the key data on the "Meter information" page of MEPAFLOWG600 CBM with the
data of the Parameter report of the MDR (- pg. 79, 3.3.6).

» Switch the meter into Configuration Mode.

» Open the "Meter calibration" wizard in MEPAFLOWG600 CBM (select Tools / Meter
calibration).

» Enter the pressure and temperature values on the wizard page 1 of 4 (- pg. 79, 3.3.7).
» Check whether the meter is correctly set for the calibration (- pg. 80, 3.3.8).
» Click "Write to meter".

Determination of adjust factors

» Provide a gas flow rate within the valid flow range in the test line.

Check the performance of the meter and check the "Meter status" table (- pg. 80, 3.3.8).
Adjust the zero phase if necessary (- pg. 84, 3.3.8.3).

Prepare MEPAFLOWG600 CBM data recording if required (- pg. 86, 3.3.9).

Carry out the flow verification. When finished, calculate the Weighted Mean Error
(WME) and the adjust factor(s) and enter them in the meter (- pg. 88, 3.4.1).

vVvyyvyy

o The MEPAFLOWG00 CBM Calibration wizard supports the determination and
setting of factors and coefficients (- pg. 88, 3.4.1).
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Verification

>
|

>

>

|

Switch the meter to Operation Mode.

Verify the adjustment for a sample of preset flow rates. Deviation between reference
meter and meter under test should be within +0.1% of the reference value.

Switch the meter to Configuration Mode.

Set the pressure, temperature and meter factor back to the customized values and
write them to the meter.

Switch the flow meter to Operation Mode and switch off the power.

Remove the front cap and close the Parameter write lock (position: LOCKED) (- pg. 78,
3.3.5)

Close the front cap and switch on the power.

Documentation

» Reestablish the online connection between flow meter and MEPAFLOWG00 CBM.

» Check in MEPAFLOWG600 CBM that temperature, pressure and meter factor are at the
customized values. Compare the meter factor with the value on the main plate.

» Check the "Meter status" window, ensuring that the Parameter write lock is LOCKED
and no errors or warnings are active (- pg. 78, 3.3.5)

» Create and print out a parameter report. If the Calibration wizard was used, print out
the calibration report.

Sealing

» Carry out the sealing (- pg. 92, 3.5 and - pg. 252, 9.9).
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3.2

General notes

The FLOWSIC600 can be calibrated at a certified flow test stand (certified calibration
facility), at ambient or high pressure, to reduce the measurement uncertainty and to
reference it to the national standards.

The FLOWSICB00 offers three different adjustment methods, i.e. to calculate the adjust
factor (also sometimes called "meter factor"):

® flow independent, constant value

® flow dependent using a polynomial approximation

® flow dependent using a linear interpolation of a data table

For all three cases the adjusted flow rate is calculated according to:

Qadjusted = Qunadjusted -AF(Q)

° Preconditions for calibration

® To use a FLOWSICG0O0 in fiscal metering applications, a national pattern
approval certificate must exist where required. The FLOWSIC600 must
meet the requirements set out in the pattern approval documents.

® The meter body must be approved for the maximum gas pressure it will be
subjected to.

® The FLOWSIC600 must be installed according to Chapter 4.
® The FLOWSIC600 must be commissioned according to Chapter 5.

"'i"‘ For a general description of calibration, please refer to ISO 17089.
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3.2.1

Recommended test flow rates

The recommended number and position of test points are provided in OIML and AGA
documents and are summarized in the table below. Alternatively they may be defined

individually by the customer.

Test points according to OIML R137-1 Test points Test points
according to according to
Measuring range (turn down) A.G.A. Report MID Directive
No.9 2004/22/EC
1:20 1:30 1:50 > 1:50 All ranges All ranges
- - - Qmin
- - 2% - 2.5% Qmin
- 3% - 3% - -
5% 5% 5% 5% 5% 5%
10% 10% - - 10% 10%
- - 15% 15% - -
25% 25% 25% 25% 25% 25%
40% 40% 40% 40% 50% 40%
70% 70% 70% 70% 75% 70%
100% 100% 100% 100% 100% 100%
% values in table relate to Qmax
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322 Operating pressure ranges

The minimum (pe, min) @aNd Maximum (Pe, max) OPErating pressure must be representative of
the operating pressure range.

WARNING:
A The maximum operating pressure must not exceed the maximum pressure
rating (Design Pressure PS) of the meter body.

The maximum permitted operating pressure (design pressure) is specified as
"PS" on the type plate of the meter body (- pg. 96, Figure 43).

The permitted operating pressure range of the meter is derived from the "Pressure(fixed)"
parameter (Reg. #7041 "Pressure(fixed)").

Table 16 Pressure parameters
Variable Reg. name Description
B Reg. #7041 "Pressure(fixed)" Absollute pressure value of the average
working pressure
Pe, min Reg. #7700 "pe.min" Minimum operating pressure
Pe, max Reg. #7701 "pe.max" Maximum operating pressure
3221 Flow calibration at atmospheric pressure (pe, max < 4 bar(g))

If the maximum permitted operating pressure of a gas flow meter is < 4 bar, the flow
calibration should be performed according to the specification "Flow Calibration
Procedures, Ultrasonic Gas Flow Meter FLOWSIC600" (see product CD, document number:
E_18475).

For a further increase in the measuring accuracy, the FLOWSIC600 provides Reynolds-
number and velocity-related impact correction routines. These parameters, dependent on
nominal size, are determined prior to the verification procedure and set as constants by
the manufacturer. The Reynolds number range can be set using the "Pressure(fixed)"
parameter (Reg. #7041).

For calibration with air at atmospheric pressure, switch the meter to "Air test" mode.

» Connect to the FLOWSIC600 with MEPAFLOW6G00 CBM (- pg. 77, 3.3.4)

Open the "Calibration wizard" (select Tools / Meter Calibration)

Switch the meter to "Configuration Mode".

Activate the check box "Ambient air flow test".

Click "Write to meter".

vvyyvyy

] "Air test" mode

+1 The "Air test" mode sets the "Pressure(fixed)" parameter value internally to 1
bar. The meter then operates with the low pressure Reynolds numbers (low
pressure curve). The words "Ambient Air Test Mode active" will appear in the
status bar while the device is being calibrated.

Low frequency pulse rate during air test

If a high-pressure calibrated meter is to be tested under atmospheric pressure,
a special low frequency pulse rate may be required. This can be specified as an
alternative meter factor which is used during the air test only (Reg. #7060
"MeterFactorLF").
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3222

After calibration and adjustment, the FLOWSIC600 must be set to one of the following
operating pressure ranges by setting the "Pressure(fixed)" parameter (Reg. #7041 - pg. 81,
Figure 28).

. Rated pressure range
Pressure(fixed)

Pe, min Pe, max
1 bar(a) (14.5 psi) 0 bar(g) 0 psi 0.1 bar(g) |1.4 psi
1.5 bar(a) (21.7 psi) >0.1 bar(g) 1.4 psi 1.0 bar(g) |14.5 psi
3.2 bar(a) (46.4 psi) >1.0 bar(g) | 14.5 psi 4.0 bar(g) |58.0 psi

WARNING:
A The maximum permitted operating pressure of a gas flow meter calibrated at
atmospheric pressure must not exceed 4 bar(g).

Flow calibration at high pressure (pe, max > 4 bar(g))

If the maximum permitted operating pressure of a gas flow meter is > 4 bar(g), the flow
calibration should be performed according to the specification "Flow Calibration
Procedures, Ultrasonic Gas Flow Meter FLOWSIC600" (see product CD, document number:
E_18475). The FLOWSIC600 should be tested under the same conditions and using the
same type of gas to be used during normal operation.

Determining the test pressure

Prior to the verification procedure, the parameter "Pressure(fixed)" must be set to the
average pressure applied during testing. If the final operating pressure exceeds 50 bar,
testing at 50 bar will be sufficient.

The maximum ratio of minimum and maximum operating pressure is:
pe, max - S 4

pe, min

Generally,

—‘ i 1
Prix = pe, min * pe, max + 1 bar

where

Pe, min = 0.5 * priy

Pe. max = 2 * Prix if psx < 0.5 PS; otherwise PS

The corresponding operating pressure range is displayed on the FLOWSIC600 as
calculated in accordance with these equations.

The test pressure which comes closest to the average at the application working pressure

shall be entered as the "Pressure(fixed)" parameter. The meter shall then be adjusted with
the weighted mean error established at this test pressure.

° Enter the absolute pressure value of the average working pressure when
"'1 setting the "Pressure(fixed)" parameter.
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Testing at several test pressures

The applicable pressure range of a meter can be extended by testing the meter at several
test pressures. In this case, the pressure parameters must be calculated as follows:

I
Prix = V pe, test, min * pe, test, max

where
Pe, min = 0.5 * Pe, test, min

=2 %
pe, max — 2 pe, test, max

Then the pressure parameters in the meter must be configured as follows (in the exact
order given):

Connect to the FLOWSIC600 with MEPAFLOW600 CBM (- pg. 77, 3.3.4)
Open the "Parameters" page (select Meter / Parameters)

Switch the meter to Configuration Mode (select File / Configuration Mode)
Select the parameter Reg. #7041 "Pressure(fixed)"

Enter the value calculated for pfix

Click "Write to meter".

Select the parameter Reg. #7700 "pe.min"

Enter the value calculated for pe,min

Click "Write to meter".

Select the parameter Reg. #7701 "pe.max"

Enter the value calculated for pe,max

Click "Write to meter".

Switch the meter back to Operation Mode (select Meter / Operation Mode)

VVYVYVYYVYVYVYYVYYYY

NOTICE:

The calibration curve correction for the extended applicable pressure range
must be applied by the flow computer. The current operating pressure must be
applied by the flow computer.

© -
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3.23

3.23.1

Adjustment methods

The following adjustment methods are implemented in the FLOWSIC600 firmware and
supported by the "Meter calibration" wizard in MEPAFLOWG600 CBM:

® Adjustment with constant factor (- pg. 71, 3.2.3.1)

® Adjustment using a polynomial correction (- pg. 73, 3.2.3.2)

® Adjustment with piece wise linear error interpolation (- pg. 74, 3.2.3.3)

NOTICE: Type approval

! The method "correction with piece wise linear error interpolation" is not
approved in every country for use in custody transfer applications. Cross-check
with the type approval of the FLOWSICG600 for your country.

Adjustment with a constant factor
In general the "standard" calibration is carried out by calculating one adjust factor for the
whole flow range of the meter.

+i—s See - »Calculating the volumetric flow rate« (pg. 24)

The Adjust factor is calculated from the weighted mean error (WME) or the flow weighted
mean error (FWME) of the flow rates Q;.

The WME is calculated by the test labs according to the equation:

2 kieEi Qi
where kj= ——

WME= — mex
n
D
i=1
Q;: Tested flow rate
Qmax: Tested maximum flow rate
E;: Mean error in % established at the tested flow rate

For Q;> 0.9 Qnnax @ Weighted factor of 0.4 should be used instead of 1 (OIML 137-1).

If the meter is calibrated for bidirectional use, a second weighted mean error (WME) is
determined using the values established separately for each direction of flow.

The new adjust factor is calculated as follows:

1
AF= ———
WME
1+ ——
100
+ ° The actual weighting of the error at higher flow rates may be different based on

recommendations, or national regulations and/or type approvals.
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Figure 19

The FWME is calculated by the test labs according to the equation:

n
2 ki E; Qi
= where ki = —
FWME
_ n
2
i=1
Qi Tested flow rate
Qmax: Tested maximum flow rate
E;: Mean error in % established at the tested flow rate

If the meter is calibrated for bidirectional use, a second weighted mean error (FWME) is
determined using the values established separately for each direction of flow.

The new adjust factor is calculated as follows:
1

FWME
1+ =
100

AF =

The error curve "Dev.as found" shows the deviation of the tested meter (FLOWSIC600)
relative to the test stand (Reference meter(s)) without any correction of the FLOWSIC600
output behavior (- Figure 19). The error curve "Dev. as left" shows the deviation of the
FLOWSIC600 after correction with the Adjust factor.

Calibration Curves - Forward

Wr Dev. as found [%]
14 - —-Dev. as left [%]

Deviation [%]
1

0 200 400 600 a00 1000 1200
Qact (MUT*) [m3/h]

Window always on top
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3.23.2 Adjustment using a polynomial

Polynomial correction improves the linearity of the error curve and corrects the WME to a
lower value. The difference between the polynomial curve and the test flow rates "Dev. as
found" is the remaining error after adjustment, represented in the error curve ("Dev. as
left"). The calculation procedure mathematically shifts the polynomial to the zero line
(- Figure 20).

Figure 20 Calibration curve for adjustment with polynomial

Calibration Curves - Forward

W Dev, as found [%:]

14 - @, Dev, as left [%]
. "

Deviation [%]
o

2 T T T T T T
1} 200 400 600 800 1000 1200

Qact (MUT*) [m3/h]

[ windowe always on top

1
AFQ) = ———~—
Q) £
100
The curve defined by the polynomial equation should be very close to the error curve for

the meter under test (MUT) at each of the test flow rates. To optimize the curve, three
different polynomial types are available:

E'(Q) = a,Q2 + a,Q1 +a, +a,Q +a,Q2 (1) 7 test flow rates
E'(Q) = a4Q1 +a, +a,Q +a,Q2 (2) 6 test flow rates
E'(Q) = a,Q1 +a, +a,Q (3) 5 test flow rates
+ ° For adjustment with polynomial the above given minimum number of test flow

rates must be determined.
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3.233

Figure 21

Adjustment using piece wise linear error interpolation

With this method the flow rate error E(Q) (deviation as found from meter under test (MUT)
related to the reference meter) will be corrected to zero (- Figure 21). Of course, an exact
correction to zero is only possible at the flow test points because only there the real
deviation from the reference meter is known.

Calibration Curves - Forward

H Dev. as found [%)]
14 ' . —@-Dev. as left [%]
S ‘ ‘
= * "
€ 4
S 1)
=
]
3 -1
[=]
-2 T T T T T T
1) 200 400 &00 gao 1000 1200

Qact (MUT*) [m*/h]

[E] Windows ahways on top

The MEPAFLOWG00 CBM calibration wizard calculates the adjust factors AF(Q;) for every
flow test point in a way, that, when you multiply the adjust factor with the Qactmur), the
result is the same value as the reading of the reference meter. After the adjustment the
deviation as left is exactly zero. These 'test point' adjust factors are calculated as follows:

1

AF(Q)) = —=——
@ @
1+

100%
The 'test point' errors E(Q;) are entered in the column "Dev. as found [%]" (- pg. 89,
Figure 38). The error values of the flow test points are stored in the meter in the form of K-
factors according to:

EQ) _ 1
100%  AF(Q)

K(Qp =1+

To correct the flow rate errors to zero between two adjacent flow test pointsiand i+1, a lin-
ear interpolation is used. During normal meter operation a flow rate dependent error of the
meter is calculated according to:

EQ) = E +ErriJrl—Erri
= Ermr,+ —— .
: Qi +1- Qi
During normal meter operation the error correction is carried out with a flow rate depen-
dant adjust factor according to:

1
AF(Q) = —E
1+ EQ)
100%

(Q-0Q)) Where Q; < Q < Qj+1 and i the index of the flow test point
! closest to the current flow rate.

If the actual flow rate is less than the flow rate of the first data point, or greater than the
flow rate of the last data point, the error characteristic will be fixed to the last value and not
interpolated. The meter will indicated an "Adjust range error" (see "Meter status" window).
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3.3

3.3.1

Figure 22

Preparation

Identification and visual check

The FLOWSICB00 is delivered in a pre-assembled condition in a sturdy package. When
unpacking the device, check for possible damage in transit. Pay particular attention to the
interior of the meter body, any visible transducer components and the sealing surfaces on
the flanges. Any damage must be documented and reported to the manufacturer
immediately.

For identification use the information on the main type plate (- Figure 22, example see
- pg. 256, Figure 120). Cross-check the meter's serial number and the other information on
the main plate with the data in the Manufacturer Data Record (MDR).

Information on nominal size (DN/NPS), design temperature (TS), design pressure (PS) and
test pressure (PT) can be found on the type plate on the meter body (- Figure 22, example
see - pg. 256, Figure 121).

FLOWSICG00 type plates

Main type plate on
Signal processing unit

1 - f
Type plate on the meter body
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332 Mechanical installation on the flow test stand
Figure 23 Installation of the FLOWSIC600 in the test pipeline
Pressure transmitter Temperature transmitter

Signal processing unit

Inlet pipe

FLOWSIC600

Qutlet pipe

Detailed information about the installation in the pipeline and about necessary inlet and
outlet pipes see - pg. 98, 4.2 and - pg. 101, 4.3.

° The FLOWSICG600 can be calibrated without the inlet/outlet section used at the
+1 customer site. A PTB flow conditioner, which may be used at the customer site,
has no influence on the measuring accuracy and the calibration result.
Therefore it is not necessary, to use a flow conditioner during the calibration.
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333 Electrical connection

After having removed the rear cover, the FLOWSIC600 must be connected electrically as
shown in the Figure below. The default configuration is indicated in the terminal
assignment plan inside the rear cover of the housing

Figure 24 Electrical connections in the signal processing unit
12.0...28.8VDC
Caution
Negative is connected with the
housing of the signal processing
unit.

EEx e Um=253"
4.20ma []]acive
0 (42)
o

Pulse output DO 0
Va2
[
RS485 interface

+ [33]
e

Po=460mW Co=10004F
mA Pi-1420mW Lo=15mH

| o

-4

"
T

Pulse output DO 1

©
R4 \ . 4
\Es_z

Rear cover of the housing
with terminal plan

334 Connection to the FLOWSIC600 with MEPAFLOWG600 CBM software
Connect to the FLOWSIC600 with a PC or laptop and MEPAFLOWG600 CBM software
(> pg. 125, 5.3).

i ° User access level: "Service"
1 Password: see Service Manual
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335

Figure 25

Figure 26

Parameter write lock

To calibrate the FLOWSIC600, the Parameter write lock has to be in the UNLOCKED
position.

Check the setting of the Parameter write lock:

» Click the "System" button in the MEPAFLOW600 CBM main system bar (top right cor-
ner). The "Meter status" window is opened (- Figure 25).

"Meter status" window

SICK of [m3h] Qb Nm3/H] pressure [bar(z)] Temperature [*]  Velocity [m/s] 508 [mjs] System User Performance

e e 20.20 301.68 14.48 19.44 1.30 346.93 100%

Opens the "Meter
Status" window

Sabus | Advanced or Path Zatu

Meler 8/ 90 IRS07 Mo date/Tare: 552011 160435
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e ation Hoxde. B roresecene s |

Corfguration Mode. EVC porameter invald

v e o
HART com, T error -
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Messurement vakd B st

Check request D o O

e Warnng Lind: ecesded [P boct e

Path fakae (o0 sdvared) D3P measure rrvakd -
st range emee T ]

System Path compensation veld

Vohare courter RCeror (ac) [N Covtruons mesire mode -

Volame courter CRC error (5c) (NEERN TR Mode s ]

140 Inpukse ouk of range

Systen tine irvvald (RTC arror) Logheoks CRCError Pl
Femare CRE erer Contody Losbock 1] S
Lioghockiz) contisne Unadk. sntries 'Wiarmung Loghook [2]
Eattery LifnSoan (chargs battery) Pt Loghenk. (3]
St ener O
Datal nge CRE Lrror Full

Paraneters Bunrentic Compuaron (Datotiog 1) [EHENN
Parameter CRE ervor _ Heurly Log (Daskabog 2) —_ .
aramares eyl - Dy L9 (Dt og %) B EOE Parameter write lock status
Bl srntew ol e kit
Path Comp, Paramm. ervor IR Foromoter et lock: UNLOCKED (LOCKED or UNLOCKED)
D5 s smter emor B e criennmeter: METRIC
Lt

& OK, o alarm or warming active

! Wartang sctive

B Al scliow

& Cusablod

o O (erabiad active)

= Off (e sblelruacteve)

[ Wirsoes ahvvarys on b

If the parameter write lock status is LOCKED, it must be manually unlocked to enable
parameter changes (- Figure 26):

» Disconnect the FLOWSIC600 from the power supply.

» Take off the front cap of the signal processing unit.

» Move the parameter write lock to the desired position.

» Mount the front cap again.

>

Reconnect the power supply.

LOCKED

Parameter write lock

UNLOCKED
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3.3.6

Figure 27

3.3.7

Identification of key data in the meter configuration

To ensure the validity of the flow meter configuration, the following data of the Parameters
Report in the Manufacturers Data Report (MDR) has to be consistent with the information
on the "Meter information" page (- Figure 27) in MEPAFLOW6G00 CBM:

® Serial number of the meter,
Firmware version,

Meter factor,

Firmware CRC.

» Open the "Meter information" page (select Meter / Information).

Identification information on the "Meter information" page in MEPAFLOWG600 CBM

Meter information [S ereviewprint
Counter readings Identification Location
Actual volume [m3] /M Meter 09018502 Station name Demozahler Showroom
forward e SiM Electraric Doooooaa Wieker name 2plex main meter
" —
1,021,692.2 120,523.1 Firmwareversion 3500 Description 2plex main meter
sf I
Firmware CRC 0x27E2 hex Companty SICK Engineering GmbH
weaoy Y] T
Parameter CRC 0x1EAF hex Address Bergener Ring 27
Metrology CRC 0x1155 hex CikyfState Ottendorf-OkrillafDresden
3
Tatal volume [m?] Meter Fae 10,0000 Tmpulsejm? Country Germany
Yo forward 1,056,405.9 e e 14048 v Zip - Code 01458

Yoreverse 132,174.1 WMeter time @ Offline
| @actual Obase

Save

Reset error volume counter Pemin 47bar(g) | Pemax |18.8 bar(g) =

Setting the current gas condition

Before the calibration can be started, the process parameters "TemperatureFix" (Reg.

#7040) and "PressureFix" (Reg. #7041) must be set to the average conditions during the

calibration. These parameters can be edited in the "Meter calibration" wizard (- Figure 28).

» Open the "Meter calibration" wizard in MEPAFLOWG600 CBM (select Tools / Meter
calibration).

» Enter p and T in the corresponding fields.
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3.3.8

3.3.8.1

Functional check before flow calibration

Once the test facility is flowing at the initial flow rate, check the performance of the meter.
The performance should be at least 75% on all paths. If the velocity of gas is greater than
30 m/s (100 ft/s), the performance values may be significantly lower.

» Check the "Meter Status" window for errors and warnings (- Figure 25).

Correct meter factor for calibration

If during the calibration the pulse output supplies the readings for the meter under test,
the meter factor must be checked for the maximum output frequency at Qmax and for the
necessary resolution regarding Qmin.

Example:

If Qmin = 20 m3/h and the meter factor is set to 10 Imp./m3 the FLOWSIC600 would
provide only 3 pulses per minute. Apart from the insufficient resolution, it would take too
long, to collect a representative number of pulses (compare - pg. 61,2.9.4).

If necessary, the meter factor should be changed:

» Open the "Meter calibration" wizard in MEPAFLOWG600 CBM (select Tools / Meter
calibration).

» Switch the meter to Configuration Mode.
» Enter the correct value in the field "Meter factor"
» Click "Write to meter".

® If a special low frequency pulse rate is required, an alternative meter factor
may be specified which is then used during the air test only (Reg. #7060
"MeterFactorLF").
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Calibration

Figure 28

"Meter Calibration" wizard in MEPAFLOW600 CBM

File

Meter

Favorites

I

Tools

«

«

»

Save cache

505 Caleulator
Meter calibration
Field setup
Firmware update
If0-Check

Path diagnosis

Reports/Protocols

Help/Info

Meter calibration
Step 1 - Calibration report data

Cuskomer

Calibration institute CEEST
Calibration Range

Dats of calibration

5/5/2011 4:20:40 PM @

Step 4 - Calibration conditions

Meter Factor Dinverse 10.00000

Ambient air low test

With activation of this control button the internal Reynolds Number
correction will be set to ambisnt &ir conditions,

High pressure flow test

Average pressure {Pressure Fix) 10.41

Average kemperature (Temp, Fix)

Load current meter settings

17.76

Step 1/4

Step 2 - Performance check

Cancel <

Step 3 - Zero phase check

Performance
Pl 100
Pz ; 100
P3 100 Gatathe Path Diagnosis page to check
P 1m0 the Zero Phase values

[Far help see Manual]

80 85 90 95 100 2

The performance of svery ultrssoric path shal be at
least 95% at gas velocities up to 25m/s.

Step 5 - Calculation method (Constant adjustment)

Impulseim?
This selaction becomes effective only for the
adjustment method
a
@ FUWME
bar(a) () WME (01ML)
RE
Qmax (70,79 mih

‘Write ta meter

Back

] Close
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3.3.8.2

Figure 29

Fle Meter Tools ReportsiProtocols

HEPa

Evaluation of the "ZeroPhase"
» Open the "Path Diagnosis" page (see - Figure 29)

» Check the "Zero Phase" parameters of both transducers on each path (path 1, 2, 3, 4)

Properly adjusted zero phases of the individual paths are the basis for accurate transit
time measurement of the ultrasonic signals. The "Zero Phase" parameter of a path is
properly adjusted, when the green cursor in the signal window is symmetrically within the
two dotted red limit lines and the red asterisk is positioned exactly on the second positive
zero crossing of the received ultrasonic signal. This adjustment is ideally performed with no

flow.

® Check box "Air test"

pressure curve).

Activating this check box sets the Pressure (fix) parameter value internally to 1
bar. The meter then operates with the low pressure Reynolds numbers (low

SICK

Sensor Intelligence.

"Path Diagnosis" wizard in MEPAFLOW600 CBM
Help/Infa
N - % = S 2 n =
CER PRELIPOE T EHSNE 7 Ml
QF [m3/h] Qb [Nm3h] Pressure [bar{a]] Temperature [#C] Yelocity [mfs] 505 [myjs]
0.00 0.00 1041 17.78 0.00 34577

Diagnosis Path 1

Favorites

File

Meter

Tools

®  Savecache

B 505 Caleulstor
2 Meter calibration
| Field sstup
Firmware update

TiO-Chedk

Path diagnosis

[ (-2

Reports{Protacols

HelpiInfo

System

User

Measured values

Performance

Received signal at transducer & (upstream -~ [s]

ZeroPhase BA
—e—Run BA

Limit Low

Limit High

275 250 285 280 233 300 305 310 315 320 325 330 335 340 345

g WO [mfs]
Awg 505 [my's]

-0.025
346.12

Measuring rate [Hz] 10

Sensor A Sensor B
Time [1s] 279,947 250.0047
SHR [dB] 45.3 45.3
AGC [d8] 51 51
MSE 0,000 0.0017
Max amplitude 407 400
Parameter

Parameter | Caontral

Freg [Hz] | 208000 208000
TuPeriods 4 4
TxPhase 3 3
ZetoPhase [rad] -2 -2
TimeOffset[s] 174706605 1.74719E-05
Sensor length [m]  0.03838 0.03901
Serial number 8290259 8290253

Received signal at transducer B (downstream) - [us]

ZeroPhase AB
—fe—Run AB

Limit Law

Limik High

275 280 285 290 295 300 305 310 315 320 325 330 335 340 345

Meter status

Path compensation possible
Measure valid

Operation Mode

Logbook unack, entries

}wj Save signal form |

Wirite to meter

If the zero phase values do not meet the aforementioned criteria, the zero phase needs to

be adjusted according to Section - 3.3.8.3.
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Figure 30 Signal window displaying ultrasonic signal on the "Path Diagnosis" page

Received signal at transducer B {downstream) --> [ps]

ZeroPhase A5 M
it Run A

Lirnit Law
Limit High

135 140 145 150 155 160 165 170 175 180 185 190 195 200 205

Additionally the validity of the settings can be verified by checking the time plausibility and

the SOS:

» Open the "Meter status" window (- Figure 25). If the indicator "Time plausibility" on tab
"Advanced or path status" is on, the zero phase is incorrect.

» Open the "Meter values" page (select Meter / Meter values).

» Check that the measured SOS values are almost the same at all paths of the
FLOWSIC600, and that they differ by less then 0.1% (- Figure 31),

» Switch between display of absolute and difference SOS by clicking the right mouse
button on the SOS graph and using the context-menu).

® In the case of very low gas velocities (< 1 m/s or 3 ft/s), there may be more
"'1 significant differences between the paths due to thermal stratification. In this
case, the SOS on the upper paths (1 and 2) will be higher than on the lower
paths.

» Check that the measured SOS deviates no more than 0,3% from a theoretical SOS,
which is calculated from gas composition, pressure and temperature.

Figure 31 SOS per path on the "Meter values" page (left: absolute SOS, right: % difference to average)
505 505
P1 34512 redo, | ; .01
] I
1 i
] I
o5 345.18 pz ] i | i 0.01
1 I
345.19 - - 0.02
P2 Piq 1 | :
344,96 i : -0.05
1 i
P4 pe | -
T T T T T T
30 0 360 wi7s -1 a 1 oo diff
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3.3.83

Figure 32

Adjustment of the "Zero Phase" parameter

The zero phase should only be changed when the meter is at operating conditions.

» Open the "Path Diagnosis" page (- Figure 32).

» Check the ultrasonic signals of both transducers for compliance with the following
criteria:
- Symmetric signal shape with a signal-to-noise ratio (SNR) >20 dB
- No signal deformation or bias in the region where the amplitude converges to zero
- Adaptation mean square error (MSE) < 0.008.

Properly adjusted zero phases of the individual paths are the basis for accurate measure-
ment of the ultrasonic signals’ transit time.

The "Zero Phase" parameter of a path is properly adjusted, when the green cursor in the
signal window is symmetrically within the two dotted red limit lines and the red asterisk is
positioned exactly on the second positive zero crossing of the received ultrasonic signal
(- Figure 30).

"Path Diagnosis" page in MEPAFLOW600 CBM

Diagn:llsis Path 1 ™ Measured values
Received signal at transducer A (upstream) -~ [us] fvg YOG [m)s] 3426
Avg SO5 [mfs] 345,85
Measuring rate [Hz] 10
ZeroPhase BA iceifor]
Sensor A Sensor B
Time [us] 2814048 278.8848
ShR. [dB] 465 455
AGC [dE] 51 52
MSE 0.0007 0.0019
Max Amplituds 386 405
Parameter
Parameter | Control
“req [t | 208000 208000
TPeriods + +
TxPhase 3 k]
ZeraPhass [rad] -2 2
TimeOffset [s] 1.74706E-05 1.74719E-05
Sensor length [m]  0.03865 0.03901
Serial number 5290259 8290253

280 285 290 295 300 308 310 315 320 325 330 335 340 345

Meter status
Received signal at kransducer B (downstream) - [is]

Measure walid

Operation Moge

[¥d save gignal form | Wirite o meter

Diagnosis paths Green zero phase cursor Zero phase parameter
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If the zero phase values do not meet the aforementioned criteria, the zero phase needs to
be adjusted.

° The meter must be in the Configuration Mode with the Parameter write lock in
+1 the UNLOCKED position.

To shift the zero phase cursor to the proper position, the parameter "Zerophase[rad]" in the
parameter table on the right hand needs to be adjusted.

» Click the arrows to raise or lower the zero phase in steps of 0.1 rad or type in a value.
» Begin by changing the zero phase value in steps of 0.5 rad.

» Then click "Write to meter" and check the reaction in the signal window.

>

Continue until the green cursor is positioned near or exactly on the red asterisk. (The
asterisk marks the second positive zero passage.)

The proper value of the zero phase can be calculated or determined empirically.

Examples for the effect on the phase lag:

- Zero phase + 6.28 rad (=21i): Shifts the ZeroPhase BA (or AB) line by about one
period to the right

- Zero phase - 3.14 rad (=-1i): Shifts about half a period to the left

» After having adjusted the zero phase, check the SOS again (- pg. 80, 3.3.8).
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3.3.9 Data record during flow calibration (optional)
It is recommended that the measured values and diagnostic information are recorded
during the flow calibration for documentation purposes and later use.

o The data recorder in MEPAFLOWG600 CBM collects all important information
+1 and stores it in the meter database (- pg. 58, 2.9.3).

Figure 33 Data recorder

e
=" Data recorder

Available records Stark:31.03.2011 15:51:24 Maintenance report: - [OList al

@M « » W Il @ | e

Record button

» Open the data recorder (select Tools / Data recorder).
» Click the record button (- Figure 33). The "Data recorder setup" window will appear

(- Figure 34).
Figure 34 "Data recorder setup" window
—— S
T= Data rec {=148a}

Record name
Record description {optional) MR
Storage cyde Real time (each reading) A
Skop after Manual skap -

[OlUse start time delay Start date 55/2011 Skart ktime 15:55:24

Ol Include historical data From cache (Max. 20 min of historical data at 60 records] min)

Stark record Cancel |

Specify a record name
Set the "Storage cycle" to "Real time (each reading)"
Select a sufficient record duration for "Stop after"

Check Multi-Run Log File. (This will allow changes to the Record description while
retaining the same Record name for all records, e.g. "Measuring point Qmin",
"Measuring point 0.1 Qmax", specific gas velocity etc.)

Wait for stabilization of the first flow rate at which the meter will be calibrated.

» Click the "Start record" button. Now the Data recorder window will appear again
(- Figure 35). The data recorder indicates record count, remaining countdown time, and
end time.

vvyyvyy

v

Figure 35

T

d: High pressure cd

Available records High pressure calibration [ FP{1) [EList all

J? > |> “ (| |} Di | Store record set:3 Time to completion: 2935 (203/2011 15:09:05) 9

» When the recording is finished, the next recording can be made, or recording stopped.
» Repeat for all records required.
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The data recorded during the calibration are stored in the meter‘s database.
» Open the "Meter explorer" to see the "Measurement records" (- Figure 36).

Figure 36 Meter explorer with stored calibration point records
Meter explorer
Meters
[ Meter name Serial Murnber Description Station Name ]il
Demozahler showroom g
I Impart } [ Export I Delete Mew

Sessions (14)

Date ¥ |Begn | End | Connection | Description
o4Ozl |87 | Bl Ethernet
03/31/2011 | 1S:03:30 08i16:44 S Ethermet
03302011 |0 10|k Ethernet
o Event Time ¥ | Event [ Hame [ Description
s 13E2ie %, Parameter change | WarningProfilefactDeviation |6 =5[]
13:52:08 X, Parameter change WarningProfileFctDeviation 5oz 6%
1347144 4l Parameter synchronized WarningActivationMask. 5374 - 4511
13:47 144 Al Parameter synchronized |zerophase1BA | 30> 2.0[rad]
134744 8l Parameter synchrorized | zeroPhaseans -2.0->-1.5 [rad]
13:47:44 il Parameter synchronized ZeroPhase3BA 2.0 -5 -1.5 [rad]
1347144 8| Parameter synchrorized | ZeroPhass1 AR 1430 -3 2.0 [rad]
1347144 8l Parameter synchronized SystemControl 04000 -> 0x4800
13:47:44 Al Parameter synchronized | ZeroPhasezBn | 2.8-> 2.5 [rad]
134744 8] Parameter synchrorized armingTurbulenceChangs 3.0-26.0[%]
1347144 4l Parameter synchronized TDampOLt1AB 60-310
13:47 144 @ Parameter synchrorized |zerophasezaB |28 > 2.5 [rad]
14:02:22 5 Last parameter set

0z/232001 |16:27:11 16:54:13 B Ethernet
02/23j2001 |14:28:17 16:20:58 By Ethernet
0zf23fz011 | 00:42:45 S Ethermet
nzjazfzo11 18:35:25 00:42:45 ﬁ Ethernet
02/10/2011 | 11:22:32 11:56:02 8 Ethernet
01/28/2011 | 10:05:03 10:05:39 Bk Ethernet
12/30/2010 | 15:47:56 15:52:54 By Ethernet
12/29/2010 | DB:07:27 08:26:27 B Ethernst
@ 1zhFiznin 14:27:07 =l Frhearmer

After collecting data for all calibration points, the test results will be entered into the meter
to adjust the meter‘s output.
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3.4 Adjustment of the FLOWSIC600

The calibration facility runs flow tests and determines the deviations and uncertainties of
the meter under test at least at 6 flow rates against the reference meter.

3.4.1 Determining adjust factors with the "Meter calibration" wizard

Connect to the FLOWSIC600 with MEPAFLOW600 CBM (- pg. 125, 5.3)

Check performance, pressure, temperature and meter factor (- pg. 75, 3.3ff)
Open the "Meter calibration" wizard (select Tools / Meter calibration) (- Figure 37)
Switch the FLOWSIC600 to Configuration Mode

Follow the instructions on screen and fill in all necessary fields.

Click "Next".

vVvyyvyyvyyvVyy

Figure 37

Faworites
File

Meter

II«

»

Save cache

Meter calibration

505 Caleulator

Step 1 - Calibration report data Step 2 - Performance check Step 3 - Zero phase check

Meter calibration

Performance
Field setup Customer —
Firmware update Calibration institute CEEST Pl 100
100
1j0-Check Calibration Range 2
P3 100] | Gio to the Path Diagnosis page to check
Path disgnosis Date of calibration 5{5/2011 4:20:40 PM - 100 the Zero Phase values
(For help see Manual)

e
Reports{Protocols 80 85 90 95 100
Help/Info

«

«

The performance of every Ulrasonic path shall be at
least 952 at gas velosities up to 26m/s.

Step 4 - Calibration conditions

Step 5 - Calculation method (Constant adjustment)

Meter Factor Oinverse 10.00000 Impulsefm*
T This selection becomes sffective anly for the
Ambient air flow test adjustment metho
with activation of this control buttan the internal Reynalds Humber
correction will be set to ambient air conditions.
High pressure flow test |rre
Average pressure (Pressure Fix) 10,41 bar(a) ) WHE (1ML
Average temperature (Temp. Fix) 17.76 =C
Qmax  [70.79 m3h
Load currert meter settings | Write to meter
Step 1/4 ® Cancel < Back ] Close
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Figure 38 "Meter calibration" wizard, step 2
Meter '-.-'alues part 1 Meter v
Meter calibration
Calibration test data
Average values of MUT* - Forward Average values of MUT* - Reverse
[ Point i Qack (MUT*) [m3/h] Dev, as found [%:] | Poink i Qact (MUT*) [m3/h] Dev, as found [%:]
1 61.57 1,29
z 126,18 1.03
3 307.24 0.44 |
4 493,16 0.44
5 847,03 0.68
] 1180.79 0.76 |
' Sum ' 3015.97 464 Sum ; 000 0.00 |
|I{P Add row | |a Delete row | |lﬂl Add row ] 2 Celete row
Adjustment method Constant adjustment - | Read cal, data From meter |
Delete cal, datain the meter
HFAUT ¢ Meter Under Test
Step 2/4 A Cancel | i< Back | | Mext > | &  Close

» Click "Add row" until you have a row for every flow test point.

» Enter all flow rates Qact for the Meter Under Test and the deviation as found into the
table (- Figure 38).

® ® The "Qact MUT" values are the flow rates of the flow calibration.

+1 ® "Dev. as found [%]" is the difference of the test meter relative to the
reference (test stand).

® Qact and deviation must be entered for each flow rate.

® Only positive flows have to be entered, i.e. the reverse flow data points are
not negative flows!

» Select the Adjustment method you want to apply.
» Click "Next".
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Meter calibration

Forward Reverse

Adjustment method : Constant adjustment
FWME as found [%o] 0.6747
FWME as left [%] 0.0000

"!Zalihral:iu_n dat_ql a“.'.:! .r.?.s':'..ltf - Fur!u.ard :

|| Point i GQact (MUT*) [m3/h] QMUT*{Qref* Dy, as found [36]%* Dev, as left [96]4*
1 61,57 1.01290 toed 0.61
|12 126.18 1.01030 1.03 0.35
i3 307.24 1.00440 0,44 -0.23
|4 493,16 1.00440 0.44 -0.23
|5 847,03 1.00650 0,65 0.0
|6 1180.79 1.00760 0.76 0.08
| Show curves |
[sum | 3015.97 £.0464 464 0.59 | Print Calibration Rerprt ‘

1 This table does not display the data saved in the meter, The displayed calibration data {and curve) have not been writben to the meter yet,
HFMUT: Meter Under Test **additional informnation

Step 3/4 A Cancel | | < Back | [ Mext >J & [Clos=

Show calibration curves

Figure 40 Calibration curve for adjustment with constant factor (example)

Calibration Curves - Forward

W Dev. as found [%]
14 . —8-Dev, as left [%]

Deviation [%]
=
1
(
-
*
.

o 200 400 00 00 1000 1200
Qact (MUT*) [m3/h]

YWindow always on top

The calibration wizard calculates the WME (Weighted Mean Error) or the FMWE (Flow
Weighted Mean Error) and the adjust factor (or polynomial coefficients).

» Use the tabs to change between the table for forward and reverse flow.
» Click "Show curves" to display the calibration curves.
» Click "Next".
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Meter calibration

Finish
¥rite parameters to meter

& ! S The parameters in the calibration wizard are not identical to the parameters
in the meter. Press the "Write parameters"” button, if you want to write the

| Detaile calculated parameters to the meter. | e I

Yerification

The werification point should be at a gas velocity within the upper third of the meter range (> 70% Qmax). The calibration can be considered as
successful when the reading of the meter at the verification point deviates less than 0.1% from the reference walue,

— Print reporkts

Print Calibration Report
These reports should be attached to the meter documentation.

Print Parameter Repork

?)
. ‘IUJ Make sure the hardware write lock (HW lock) swikch is put in the "LOCK" position when the calibration is completed.

Step 4/4 | ES Cancel | l< Back ] et > @ Close

» If new adjust factors were calculated for the meter in step 2, click "Write to meter"
(- Figure 41).

» Switch the meter to Operation Mode.

» Follow the instructions on screen to verify the calibration.

® Verification

+1 Choose the test flow rate(s) between two flow rates the meter was tested at.
For example, if the errors at Qmax and 0,7 *Qmax have already been found, the
correction should be tested at e.g. 0.8*Qmax. The volume measured by the
meter should be within £0.1% of the reference value. Verification for
adjustment method "Constant factor":
» \Verify at one test flow rate
Verification for adjustment method "Polynomial" or "Piece wise" :
» \Verify at two test flow rates
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3.5

» After the verification has been carried out successfully, go back to the first page of the
calibration wizard (- Figure 28)

» Set the pressure, temperature and meter factor values back to your customized values
(see » 3.3.8).

» Switch the meter to Operation Mode.
» LOCK the Parameter write lock (- pg. 78, Figure 26).

» Go to page 4 of the calibration wizard and print a "Calibration report" and a "Parameter
report" (see examples in the Appendix).

» File both reports with the meter documentation.

Sealing

After completion of the calibration, carry out the following securing measures in
accordance with the sealing plan ( - pg. 252,9.9):

» Close the window cover of the SPU and seal it using the securing bracket and wire lead.
» Seal all transducer cover caps with at least two stickers.

» Attach the conformity label to the main type plate on the SPU (- pg. 256, Figure 120).
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3.6 Flow recalibration
NOTICE:

! Special handling procedures for recalibration defined in standards,
recommendations, national regulations and or type approvals must be
considered.

To recalibrate the FLOWSICB00 at a flow test facility, apply the procedure as described in

Section -pg. 75, 3.3 and -pg.88, 3.4 by using the "Meter calibration" wizard in

MEPAFLOWG600 CBM.

» Check the remaining battery capacity and replace the battery if necessary (- pg. 173,
6.2.4).

» Set the current gas conditions on page 1 of 4 (- pg. 79, 3.3.7).

» Perform the functional check (- pg. 80, 3.3.8).

» Go to page 2 of 4 of the "Meter calibration" wizard.- Figure 42

» Select "None" as adjustment method. Now the flow meter does not use the adjust fac-
tors displayed on the right hand side. The factors are still displayed and not deleted so
that they can be reactivated (see Note below).

Figire42  "Meter calibration” wizard page 2 of 4, calibration factors "as found" (non flow calibrated flow meter)

Meter calibration

Calibration test data

Average values of MUT* - Forward Average values of MUT* - Reverse

Cuack (MUT*) [m¥/h] Dev, as found [%] Paint i Gact (MUT*) [m/h] Dev. as found [%]

61,57 1.29
2 126,18 1.03
3 307,24 0,44
4 493,16 0,44
5 §47.03 0.63
& 1180.79 0.76
Sum 3015.97 4.64 Sum 0.00 0.00
‘ﬂ}\ Add row | |“ Delete row | [ Add row 4 Delete row
Adjustment method Mone {adjustment not active) - | Read cal, data from meter
Delete cal. data in the meter
H#MUT ¢ Meter Under Test
Step 2/4 | ®  Cancel | | < Back | | Mext > ; Close

» Now proceed with -» 3.3.1 of this Chapter.

0 If it becomes apparent after the flow tests, that the adjust factors do not have
to be changed, do not write the parameter to the meter, but reactivate the
previous adjust factors on page 2 of 4 in the wizard, by selecting the previously
used adjustment method (other than "None").
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4

FLOWSIC600

Installation

General notes
Installation
Mechanical installation
Electrical installation
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4.1

Figure 43

General notes

Delivery

The FLOWSIC6G00 is delivered in a pre-assembled condition in a sturdy package. When
unpacking the device, check for possible damage in transit. Pay particular attention to the
interior of the meter body, any visible transducer components and the sealing surfaces on
the flanges. Any damage must be documented and reported to the manufacturer
immediately.

Also check the shipment to ensure all components are included. The standard meter ship-
ment is comprised of:

>

>
>

FLOWSIC600 measuring system (meter body with signal-processing unit and
transducers)

MEPAFLOWG600 CBM operation, configuration and diagnosis software
Operating Instructions,
Manufacturer Data Report (MDR)

NOTICE:
To guarantee safe and reliable operation of the measuring equipment, make

@ -

sure the actual site conditions match the information provided on the labels on
the meter body and SPU (see Figure 43).

FLOWSIC600 labels and marks

Main type plate on the SPU
- pg. 256, Figure 120

Flange dimensions

Type plate at meter body see
- pg. 256, Figure 121
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4.1.2

Figure 44

Transport and storage

WARNING:

A Only use lifting gear and equipment (e.g. lifting straps) which is suitable for the
weight to be lifted. Max. load information can be found on the type plate of the
lifting gear. It is strongly recommended to use only the eye bolts when lifting
the meter by itself. To lift the FLOWSIC600 please pay attention to Figure 44.

During FLOWSIC600 transport and storage operations, make sure that:

» The meter is firmly secured at all times

» Measures are taken to avoid mechanical damage

» Humidity and ambient temperature are within specified limits (- pg. 209, Table 27).

If the device is to be stored outside for more than one day, sealing surfaces of the flanges
and the interior of the meter body must be protected from corrosion, e.g. with Anticorit
spray (not required for stainless steel meter bodies). The same measure shall be taken if
the meter is to be stored in dry condition, but for more than a week.

NOTICE:

Due to natural temperature fluctuation in the course of a day, or if the meter is
transported to a place with different temperature and humidity conditions,
moisture may condense on any material. Carbon steel surfaces may corrode if
left unprotected.

® -

Lifting requirements
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4.2 Installation

Generally, the installation arrangement is specified during the project planning phase,
before installation of the system. Nominal size, material and type of flange should there-
fore be in accordance with the design of the measurement facility. It is particularly
important that the meter inlet and outlet is of the same internal diameter as the adjacent
piping.

Fastening bolts, nuts and flange seals used must be suited to the operational conditions,
and comply with legal regulations and relevant standards.

° The installation requirements were evaluated according to the flow
+1 disturbance sensitivity tests according to
® OIMLR 137-1&2, 2012 "Gas meters", Annex B and
® [SO 17089-1, 2010, "Measurement of fluid flow in closed conduits -
ultrasonic meters for gas - Part 1: Meters for custody transfer and
allocation measurement.", 5.9.3 Installation requirements and flow profile
considerations.

® Any deviation from the planned design of the FLOWSIC600 and installation
"'1 arrangement shall be agreed upon with the supplier and documented prior to
installing the meter.

42.1 Measuring location
General requirements:

® The FLOWSIC600 can be installed in customary straight inlet and outlet pipes. The
adjacent pipes must have the same nominal size as the meter body. The internal
diameter can be obtained from the table (- pg. 216, Table 29) based on the flange rating
and the Standard. The max. permitted difference of the internal diameter of the inlet
pipe from that of the meter body is 3%. Any welding beads and burs on the flanges of
the inlet pipe shall be removed.

® The meter body may be installed in a horizontal or vertical position. In case of horizontal
installation, the meter body shall be aligned so that the planes formed by the
measuring paths are in a horizontal position. This minimizes dirt in the pipeline from
entering the transducer ports. Vertical installation is only possible if the measuring
system is used for dry, non-condensing gases. The gas flow must be free from any
foreign material, dust and liquids. Otherwise, filters and traps shall be used.

® Do not mount equipment or fittings which may adversely affect the gas flow directly
upstream the FLOWSICG600.

® Seals at the flange connections between meter body and pipeline must not protrude
into the pipeline. Any protrusion into the flowing gas stream may change the flow profile
and thus the measuring accuracy may be adversely affected.

® Pressure transmitter shall be connected to the pressure tap provided (- pg. 19, Figure 5).
The pressure tap can be a 1/8, 1/4 or 1/2 inch NPT (female) port, depending on meter
size and customer requirements.

® Forthe leak-proof connection on the pressure line, a suitable thread sealing agent (e.g.
PTFE tape) must be used when the pressure connection adapter is screwed in. After
Installation and Commissioning the leak-tightness must be checked. All leaks must be
repaired. Temperature probes shall be arranged as shown in - Figure 45 and - Figure 46.
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422 Installation configurations

The choice of the installation configuration (see - Figure 45 and - Figure 46) depends on
type and extent of the flow disturbance at the installation position.

Possible installation

Type of disturbance (distance upstream < 20 DN) configuration

None
Elbow, reducer Configuration 1 or 2

Double elbow out of plane, T piece

Gas pressure controller with/ without noise
abatement trim

Diffuser Configuration 2

Diffuser with swirling flow

° When configuration 2 (with flow conditioner) is used, the velocity of gas must
L notexceed 40 m/s (131 ft/s) in the pipe.

Unidirectional use

Figure 45 FLOWSIC600 installation in the pipeline for unidirectional use
FLOWSIC600 | >3DN
B > 10DN
Y
Configuration 1~ —> | {{|-- - H ,,,,,,,, -l z
A
B >5DN _ _
~ min.2DN min.3DN | o
i Il BE——
Configuration 2 = |- |-
Flow conditioner Temperature measuring port
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Bidirectional use

Two straight pipes are to be installed in the inlet and outlet sections if the meter is to be
used bidirectionally. The temperature measuring point is to be located downstream of the
FLOWSIC600, seen in the direction of predominant use. The temperature measuring point
must not be installed more than 8 DN from the meter.

Figure 46 FLOWSIC600 installation in the pipeline for bidirectional use
B > 10DN OWSIC600 _
B 5..8DN -
i Y
Configuration 1 <;:>HU ,,,,, N SSSS z
[
B >5DN >5DN .
_ min.2DN min.3DN_ ~—min.2DN
1..5DN 1..5DN
Configuration 2a
e ﬁ[ :
Flow conditioner
Alternative temperature measuring points
> 10DN > 10DN
Xonlﬂgugliti?n 2b  min.2DN min. 7 DN i B min. 7 DN min.2DN
pplicable for meters < - > T e
marked with an asterisk PORLLILL 5DN min. 5 DN .

(*)in - Table 28,
»Meter sizes according

to metrological type<?—"> - | | | - - - d (
approval«

Alternative temperature measuring points

Flow conditioner
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4.3

43.1

Mechanical installation
Work on the pipelines to prepare for the installation of the gas flow meter is not included in
the scope of delivery.

It is recommended to use the following tools, equipment and supplies for installation of the
FLOWSIC600:

® Lifting gear or fork lift (with sufficient capacity to lift meter or meter-piping assembly)
Box wrench with size suitable for flange installation

Thread seal (e.g. PTFE tape) and flange gaskets

Bolt lubricant,

°
°
°
® |eak detection spray

WARNING: DANGER
A ® Always observe the general safety regulations and safety instructions given

in Section 1 when carrying out any installation work.

® The FLOWSIC600 must only be mounted on depressurized and vented
pipelines.

® Take all necessary precautions to avoid local or plant-specific dangers.

Choosing flanges, seals and other parts

Use pipeline flanges, bolts, nuts, and seals that withstand the maximum operational
pressure and temperature, as well as ambient and operational conditions (external and
internal corrosion) for the flange connections. For installation lengths and flange
dimensions, see MDR.

WARNING: DANGER
A ® Always strictly observe the safety instructions for the installation of

pressure equipment including the connection of several pressure
components set forth in the local or national relations and standards or
Pressure Equipment Directive 97/23/EC.

® |[nstallation staff must be familiar with the directives and standards

applicable for pipeline construction.
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4.3.2

Mounting the FLOWSIC600 in the piping

An arrow on the meter body indicates the main direction of flow. It is recommended to
install the FLOWSIC600 as indicated by this arrow if the meter is to be used for
unidirectional flow applications. If the meter is to be used in the bidirectional mode, the
arrow indicates the positive direction of flow.

Installation work to be carried out

WARNING:

A ® The lifting eyes are designed for transporting the meter only. Do not lift the
FLOWSICB00 using these eyes when additional loads (such as blind covers,
filling for pressure tests or piping) are attached (also see - pg. 97,4.1.2)

® Never attach lifting gear to the signal processing unit or its mounting
bracket and avoid contact between these parts and the lifting gear.

® The FLOWSIC600 must not turn over or start to swing while being trans-
ported. Flange sealing surfaces, SPU housing and transducer cover caps
may be damaged when the lifting gear is not attached properly.

® Take suitable measures to prevent damage to the meter when carrying out
any other work (welding, painting) near the FLOWSIC600.

» Position the FLOWSIC6E00 at the desired location of the pipeline using the lifting gear.
Only use the lifting eyes provided to lift and transport the device. If lifting straps are
used, wrap them around the meter body.

» Check for correct seating and alignment of the flange gasket after installing the flange
bolts, but prior to tightening.

» Align the FLOWSIC600 such that the offsets between inlet pipe, meter body and outlet
pipe are minimized.

» Insert the remaining fastening bolts and tighten the nuts cross-wise. The tightening
torque applied must not be lower than specified in the project planning.

» Mount the pressure sensing line between pressure tap and pressure transmitter.

» Fill the pipeline and check the installed FLOWSIC600 and piping connections for leaks.

' NOTICE: Observe allowed pressure change
[J

» The pressure change within the measuring section must not exceed
0.5 MPa/min in order to protect transducers and seals.

o It is recommended to perform a leak test in accordance with the relevant
+1 regulations and standards after completion of the mechanical installation.
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433 SPU alignment

The signal processing unit (SPU) can be turned so that the display can be easily read and
that cable routing is facilitated (see - Figure 47). A stop on the housing prevents the SPU
from being turned by more than 330° to prevent damage to the cables that come from the

meter body.
Figure 47 Positioningthe SPU.
Signal processing unit
1 2. 3
Tool required for -
loosening and
tightening the
hexagon socket
head screw:
3 mm Allen key /\ @
Loosen the hexagon Position the SPU Tighten the hexagon
socket head screw socket head screw
' NOTICE:
® Do not forget to tighten the hexagon socket head screw after positioning the
SPU.
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4.4

44.1

Electrical installation

General information

Prerequisites

Wiring work (routing and connecting the power supply and signal cables), which is
necessary when installing the FLOWSIC600, is not included in the scope of delivery. The
mechanical installation described in Section » 4.3 must be completed first. Comply with
the minimum cable specification requirements set out in Section » 4.4.2.

Cable routing

» Keep cables in conduits or laid on cable trays to provide protection from mechanical
damage.

» Observe the permitted bending radiuses (generally, min. six times the cable diameter
for multi-conductor cables).

» Keep all connections outside of conduits as short as possible.

WARNING: DANGER
A > Always observe the general safety regulations and safety instructions given

in Section 1 when carrying out any installation work.

» Installation work shall only be carried out by trained staff and in
accordance with the relevant regulations issued by the operating company.

» Take all necessary precautions to avoid local or plant-specific dangers.
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General connection of the FLOWSICG600

.|.i¢,\ Installation examples see - pg. 246, 9.7

Figure 48 FLOWSIC600 connection diagram
c ibility factor Z Electronic Volume Gas Volume at base
ompressibility factor — .
Corrector (EVC) / conditions
Heating value H, Flow Computer (FC) ) Energy content
A A
Gas volume at Pressure |Temperature

flowing conditions

~ RS485 / MODBUS

Service PC / higher-
level control system (Ex i isolating transformer only

required for intrinsically safe
12..24VDC installation)
e

AN N Safe area
IEX N 1EX N

Hazardous area
classified Zone 1 orZone 2

4Tk d b ﬁ 4Th
\

qi|p q p

ERR] q p qlp
FLOWSIC600
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4.4.2

Cable specifications

WARNING:
A The cables must fulfil the requirements for use in hazardous areas (e.g. set
forth in EN /IEC 60079-14 or other relevant standards).

Power supply 12 ... 28.8 V DC

Specification

Notes

Type of cable

Two conductors

Connect shielding (if present) to
ground terminal

Min./ max. cross-sec-
tional area

0.5mm2/2.5mm2 (20 - 12 AWG)

Maximum cable length

Depending on loop resistance;
Minimum input voltage on the
FLOWSIC600 must be 12 V DC.

Peak current 150 mA

Cable diameter

6..12mm(1/4to0 1/2inch)

Fixing range of the cable glands

Digital output / current output

Specification

Notes

Type of cable

Twisted pair, shielded

Connect shielding at other end to
ground terminal

Min./ max. cross-sec-
tional area

2x0.5/1 mm2(2x20-18 AWG)

Do not connect unused conductor
pairs and prevent them from
accidental short-circuit

Maximum cable length

Loop resistance < 250 Q

Cable diameter

6..12mm(1/4to 1/2inch)

Fixing range of the cable glands

Serial port (RS485)

Specification

Notes

Type of cable

Twisted pair, shielded,
impedance approx. 100...150Q2
low cable capacitance: < 100 pF/m

Connect shielding at other end to
ground terminal

Min./ max. cross-sec-
tional area

2x0.5/1 mm2(2x20-18 AWG)

Maximum cable length

300 mat 0.5 mm2 (1600 ft for 20 AWG)
500 m at 0,75 mm2 (3300 ft for 20 AWG)

Do not connect unused conductor
pairs and prevent them from
accidental short-circuit

Cable diameter

6..12mm(1/4to0 1/2inch)

Fixing range of the cable glands

NOTICE:

@ -

Only the lower fault current may be used with an internally fed analog output
and use of HART communication.
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443 Checking the cable loops

Check the cable loops to verify that the cables are connected correctly. Proceed as follows:

» Disconnect both ends of the cable of the loop to be tested. This is to prevent connected
devices from interfering with the measurement.

» Test the entire cable loop between SPU and terminal device by measuring the loop
resistance.

» If you want to test the insulation resistance as well, the cables must be disconnected
from the electronic module before using the insulation resistance tester.

WARNING:
A Applying test voltage to the cables before disconnecting them from the
electronics module will seriously damage the electronics module.

» Reconnect all cables after the loop resistance test.

WARNING: Explosion Hazard
A ® In non-intrinsically safe installations, the terminal boxes may only be

opened if the system is disconnected from the power supply.

® In non-intrinsically safe installations, the cables may only be disconnected
if the system is disconnected from the power supply.

® The window cover must only be opened if the system is disconnected from
the power supply and only 10 minutes or more after the system has been
switched off, or the area is known to be non-hazardous.

NOTICE:

Incorrect cabling may cause failure of the FLOWSIC600. This will invalidate
warranty claims. The manufacturer assumes no liability for consequential

@ -

damage.
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4.4.4 Terminal enclosure on the SPU

Opening the rear housing cover
» Loosen the securing clip using a 3 mm Allen key.
» Turn the rear housing cover counter-clockwise and take it off.

' NOTICE: Lubricant
° Only use LOCTITE 8156 as lubricant for front and rear housing cover.

A schematic wiring diagram is provided on the inside of the rear housing cover (see also
- pg. 238,9.5).

Figure 49 SPU housing

Open the cover

Window cover

Rear cover

Securing clip

Figure 50 Terminal box on the rear of the SPU (see Section - 4.4.2 for North American wiring specification equivalents)

Cover for power
supply terminals
Power supply

2 x 1.5 mm2

(LiYCY or equivalent)

Digital output / current
output
4x2x0.5mm2

Cable feed for internal 10-core
cable

=

(Li2YCY [TP] or equivalent)

.

MODBUS
4x2x0.5mmz2
(Li2YCY [TP] or equivalent)

10-pole terminal block
for signal inputs and outputs

MG

)18

{2

=)is

HSK M type cable glands
M 20 x 1.5 (EV)
or ¥ in NPT (North America)
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Figure 51

Terminal assignment for use in safe areas

Terminal box

Power supply Field connections (10-pole terminal block)
1

1+ 2- JT— 3113233 (34|51)|52(41|42|81] 82

+ -l + -l + - + - + -

T

PE 2 3 4 5 6

@ -

NOTICE: Potential equalization
PE: Potential Equalization terminal must be connected to earth ground.

@ -

NOTICE: Device-internal bridge

Terminals 2 and PE are bridged internally, i.e. there is no insulation between PE

and negative potential (- Figure 50).

» This bridge is a firm part of the device and mandatory. It must not be
removed or altered.

» Altering the bridge voids the manufacturer's warranty.

@ -

NOTICE: Termination of Modbus lines

Begin and end of the Modbus lines must be terminated.
® Terminal 81/82: Always terminated

® Terminal 33/34: Switchable, terminated ex factory

For detailed information, see Service Manual FLOWSIC600, Section 4.4 "Serial
interface RS485".
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445 Operating the FLOWSIC600 in non-hazardous areas
Assign the terminals in the SPU terminal box (- Figure 51) in accordance with the following
table.
No. Connection for Function Ternl1|na Value Notes
1 | Power supply 1+, 2- 12 ... 24 (+20%) V DC
fmax = 6 kHz, configurable pulse duration 0.05 s -
1s With NAMUR
Range: contact for
Variabl ber of pul | it connection to
Digital output DO O . 31,32 ariable humber of puises pervolume uni switching
2 (HF 2) Passive "closed": amplifier
ov< UCE L<2V,2mA< ICE L <20 mA (L=Low) (according to
open: EN 60947-5-
16V < UCE HS 30V,0mA< lCE HE 0.2mA 6:2000)
(H=High)
_ MODBUS _ _ _ Baud rate to be
3 |Serial port RS4S5 33,34 | 9600 Baud, 8 data bits, no parity, 1 stop bit set through
( ) software
fmax = 6 kHz, configurable pulse duration 0.05 s -
1s With NAMUR
Range: contact for
Digital output DO 1 . :/ariable',: number of pulses per volume unit ga/?t';ﬁ?r:gn to
4 (HF 1) Passive | 51,52 closed": amplifier
? V< HCE L<2V,2mA<IceL £20 mA (L=Low) (according to
open”: EN 60947-5-
16V < Ucgu < 30V,0mA< IcEH £ 0.2mA 6:2000)
(H=High)
"closed":
OVSUCELS2V,2 mAS|CE|_S2O mA (L=Low)
5 | Digital output D02 | Passive 41,42 | oPeN:
16 VS UcgH<30V,0mA<Icgy<0.2mA
(H=High)
"Check request" (default)
"closed":
OVSUCELS2V,2 mAS|CE|_S2O mA (L=Low)
"open":
Digital output DO 3 | Passive 16 VSUcgH<30V,0mA<Icgy<0.2mA
6 81,82 | (H=High)
"Direction of flow" (default)
(alternative "Warning")
. . . Baud rate to be
Alternative assignment with . . .
second serial port (RS485) 9600 Baud, 8 data bits, no parity, 1 stop bit set through
software
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4.4.6 Requirements for use in hazardous areas with potentially explosive
atmospherest

Intended use
The FLOWSICG0O0 is suitable for use in hazardous areas classified as Zone 1 and Zone 2.

Certification in accordance with ATEX
I11/2 G Exdeib[ia] IC T4
I11/2 G Exdeib[ia] IAT4

Permitted ambient temperature range -40°C to +60°C
EC TYPE Examination Certificate: TUV 01 ATEX 1766, include 1. to 6. Supplement

IECEX Certification
Gb/Ga Ex de ib [ia Ga] lIC T4
Gb/Ga Ex de ib [ia Ga] lIC T4

Permitted ambient temperature range -40°C to +60°C, optionally - -50°C to +70°C
IECEX Certificate of Conformity: IECEx TUN 11.0001 X

Figure 52 FLOWIC600 components and their type of protection
Aux. power [1+]
Power supply 2| 1~ | Signal processing unit
PE =] & (SPV)
___________ = 5
Digital output  ox{
2]
33| . W | Pressure-tight
RS485 [34] . % compartment "d"
o 51| @
Digital output (== =
Field connections : i 52 8 5| Compliant with
Digital output |41 %g EN/IEC 60079-1
2|z
81| E £
Digital output [— =
g p 2] 88
L
= PE

Meter body

Ultrasonic transducers "ia"
Compliant with EN /IEC 60079-11
and EN /IEC 60079-26

1 For use in USA and Kanada, see control drawings - pg. 240, 9.6.
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Operating conditions for the ultrasonic transducers

The FLOWSIC600 is designed for use in hazardous areas with potentially explosive
atmospheres only under normal atmospheric conditions. The atmospheric conditions must
be within the following ranges:

- Ambient pressure range 80 kPa (0.8 bar) to 110 kPa (1.1 bar)

- Air with normal oxygen content, typically 21% v/v

The ambient temperature must be within the range specified at the SPU type plate,
e.g-40°Cto +60°C.

Once the FLOWSICG0O is installed in the pipeline, the meter body becomes a part of the
pipeline. The wall of the pipeline and the meter body is then deemed a zone-separating
barrier. The figure below helps in understanding the different situations for a possible
application and shows what operating conditions apply.

Figure 53 Ex-Zones

Case 1: ® The pipeline contains a non-
explosive mixture. The gas

mixture may be combustible.

® Gas pressure and gas
temperature may be within the
range specified by the tag on the
meter body.

® The area inside the pipeline is
classified as hazardous area Zone 1
or 2.

® Gas pressure must be in the range
from 80 kPa to 110 kPa (normal
atmospheric condition)

® Gas temperature must be within the
permitted ambient temperature
range specified by the type plate on
the SPU

Case 2:

Case 3: ® The area inside the pipeline is
dlassified as hazardous area

Zone 0.

® (Gas pressure must be in the
range from 80 kPa to 110 kPa
(normal atmospheric condition)

® (Gas temperature must in the
range from -20°C to 60°C.

112 FLOWSIC600 - Technical Information - 8010125 V4.0 - © SICKAG |

Subject to change without notice



Subject to change without notice

_Installation

Additional requirements for operation of ultrasonic transducer in Zone 0 classified
areas

The FLOWSICB00 is marked with a minimum rating of Il 1/2 G Ex [ia] or Gb/Ga Ex [ia Ga].

Operation of ultrasonic sensors in Zone 0

The ultrasonic transducers are suitable for operation in Zone O at atmospheric conditions,
i.e. ambient temperature -20 °C to 60 °C and ambient pressure 0.8 bar to 1.1 bar(a). If
ultrasonic transducers with titanium housing are to be used in Zone 0, it must be assured
that the medium does not transport solid parts (like dust or other particles) which could
cause an ignition hazard. Otherwise, transducers made from stainless steel must be used.
After installation and following every de-installation and reinstallation of the ultrasonic
transducers, the seal effect must be appropriately checked. During operation, the leak-
tightness must be periodically checked and the seals replaced if necessary. After de-
installation and before every reinstallation the seals must be replaced according to the
original assembly. Seals can be ordered from SICK (part number and serial number from
type plate at SPU).

NOTICE:

The rise in the ambient temperature outside the pipeline due to a hot pipeline
must be taken into account.

The user must ensure that the ambient temperature around the electronics
housing does not exceed the maximum permitted ambient temperature
marked on the type plate of the FLOWSICG00.

® -
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General requirements for installation

The documentation for hazardous area classification (zone classification) according to
EN/IEC60079-10 must be available.

The equipment must be verified as suitable for use in the classified area.

Additional requirements must be observed for use of transducers in Zone O as
described above.

After installation an initial test run of the complete equipment and the plant according
to EN/IEC60079-17 must be performed before regular operation is started.

Requirements regarding cabling

Cables must fulfill the requirements set forth in EN/IEC60079-14.

Cables that are subject to exceptional thermal, mechanical or chemical stress must be
specially protected, e.g. by laying them in protective tubing.

Cables that are not installed fire proof must be flame retardant according to IEC
60332-1.

Cables for Ex e must comply with EN/IEC 60079-14 section 11.

Observe the clamping range of the cable glands for cable selection.

Use Ex e Il respectively Ex i Il certified cable glands with adequate ingress protection
rating as alternate replacement only.

For intrinsically safe wiring and an ambient temperature range between

-20°Cto +60°C, the existing metal cable glands may be replaced with light-blue plastic
cable glands (available on request).

Replace the existing cable glands with suitable cable glands if installation with armored
cables is intended.

When delivered, the cable glands are secured by default with a sealing plug. If the cable
glands are not used, only sealing plugs with EX e Il approval must be used.

Conduit systems must comply with EN/IEC 60079-14, section 9.4 and 10.5. In
addition, compliance with national and other relevant regulations is required
"Conduits" according to IEC 60614-2-1 and IEC60614-2-5 are not suitable.

Conduits must be protected against vibration.

Use a suitable thread sealant, as detailed in EN/IEC60079-14, section 9.4.

Protect stranded wires against fraying with ferrules.

Keep clearance and creepage distances for the connected wires in accordance with
EN/IEC60079 and EN/IEC 60079-11 respectively.

Connect unused wires to ground or safeguard so that a short circuit with other
conductive parts is excluded.

Carry out potential equalization in accordance with EN/IEC6079-14

The meter body and the electronic housing must be connected to the potential
equalization.

Where the FLOWSICG60O0 is installed in a grounded metal duct, no additional grounding
is required for the meter body. The electronics housing must nevertheless be separately
grounded.
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Connection of the FLOWSIC600 with associated equipment

The terminal compartment of the FLOWSIC600 complies with the requirements of EN/

IEC60079-7 and

EN/IEC 60079-11, respectively.

The FLOWSIC600 provides non-intrinsically safe wiring as well as intrinsically safe wiring

with the interconnected associated equipment in the following manner:

1 Power supply connection and all other field connections as non-intrinsically safe wiring

2 Power supply connection and all other field connection as intrinsically safe wiring to Exi
certified equipment in a Zone 1 or Zone 2 classified hazardous area or to [Exi] certified
associated equipment in the safe area.

3 Power supply connection as non-intrinsically safe wiring and all other filed connection
as intrinsically safe wiring.

A combination of intrinsically safe and non-intrinsically safe wiring for the field connections

is not permitted.

Maximum voltage in the safe area must not exceed 253 V (Um = 253V).

For intrinsically safe wiring:

- The safety-relevant data in the EC Type Examination Certificate and the IECEx
Certificate of Conformity must be observed.

- Intrinsic safety for each circuit must be assessed in accordance with EN/IEC60079-14
section 12.

- The safety-relevant parameters of interconnected equipment must comply with the
following values: Uo < Ui, lo < li, Po < Pi, Ci + Ccable < Co, Li + Lcable < Lo

The interconnection of two or more intrinsically safe outputs may require an additional

assessment of intrinsic safety in accordance with EN /IEC60079-11.

Ensure that the cover on the power supply connection is properly sealed for regular
operation.
For intrinsically safe wiring, the rear cover can be removed and connecting and disconnect-

ing is permitted while the circuits are live and as long as the safe separation between the
circuits has been kept.

WARNING: Explosion Hazard
A ® Do not open the enclosure while energized.

® Wait 10 minutes after power has been removed before opening the window
cover.

® Do not open the cover of the terminal compartment while energized unless
wiring is intrinsically safe.

® Do not remove the cover of the power supply while energized unless wiring
is intrinsically safe.

® Do not connect or disconnect while circuits are live unless the area is
known to be non-hazardous or wiring is intrinsically safe.

® Do not use the equipment if damaged (includes cables or terminals).
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Terminal assignment

The terminal assignment in the SPU terminal box (see - pg. 109, Figure 51) is the same as
for the installation of the FLOWSIC600 in non-hazardous areas (see table - pg. 110, 4.4.5).

!

NOTICE:

For measurement reasons, the equipotential bonding must, as far as possible,
be identical to the pipeline potential or protective ground/earth. Additional
grounding with the protective conductor via the terminals is not permitted!

The connections of the ultrasonic transducers are intrinsically safe and are safely
separated from one another and from other non-intrinsically safe circuits. The transducers
may be connected and disconnected during operation as long as the safe separation of
circuits has been preserved in every respect. In order to ensure this, the respective
transducer connection cable should be disconnected at both ends (disconnect the
electronics side first, and then if necessary, the transducer side unless the MCX connector
is suitably fixed to prevent any uncontrolled movement). Operation using sensors or cables
not part of the original delivery or with sensors/components from other manufacturers is
not permitted.

' NOTICE:
° Replace backup battery with PANASONIC type BR2032,
Sick part no. 7048533. It may only be replaced by trained staff.

Specific requirements for installation and use in North America

The FLOWSIC60O0 is intended for use in hazardous areas classified as Class | Division 1
and Class | Zone 1 as follows:

- CI. 1, Div. 1, Groups B, Cand D, T4 resp. ClI. I, Zone 1, Group IIB + Hydrogene, T4
- CI. I, Div. 1 Group D, T4 resp. CI. |, Zone 1, Group IIA, T4

Further, the FLOWSICG600 is suitable for use in hazardous areas classified as Class |
Division 2 and Class | Zone 2 as follows:

- CI. 1, Div. 2, Groups A, B, Cand D, T4 resp. Cl. |, Zone 2, Group IIC, T4
- CI. 1, Div. 2 Group D, T4 resp. CI. I, Zone 2, Group lIA, T4

Installation

- Install in the US in accordance with the NEC.

- Install in Canada in accordance with CEC part 1.

For further details see drawing no. 781.00.02 (- pg. 240, 9.6).
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Notes for safe operation in hazardous areas

WARNING:
Always observe the temperature specifications for use in hazardous areas.

Approval of the ultrasonic transducers in zone O is only valid for operation

[ J
+1 under atmospheric conditions.

Explosion protection: Il 1/2G Ex de ib [ia] IC T4 or Il 2G Ex de ib [ia] IA T4
Ambient temperature range is from -40°C to +60°C.

If terminals are assigned with intrinsically safe circuits, it is recommended that the
metal cable glands be replaced with the light-blue plastic ones

The type of protection for the field connections and power supply connection is
determined by the external circuits that are connected (for options see "Connection
options" above).

Safety-relevant data for intrinsically safe circuits is provided in the EC Type Examination
Certificate and the IEC Certificate of Conformity.

Ensure that the cover on the power supply connection is properly sealed. In intrinsically
safe installations, the terminal box can be opened and cables connected and
disconnected while the system is live. In this case the safe separation of the circuits
from each other must be observed.

If the meter body is insulated, the insulation thickness must not exceed 100 mm. The
SPU housing must not be insulated.

The standard paint of the FL600 meter body consists of a double layer: Epoxy and
Acrylic RAL9002. This combination is the ideal protection of the meter body against
corrosion. The layer thickness is less than 0.2 mm.

WARNING: Explosion Hazard
A The ultrasonic probes are preferably made from titanium.

» Should zone O or zone 1 have been defined in the pipeline, operation is
allowed only when ignition hazards caused by impact or friction can be
excluded.

Ignition hazards through electrostatic discharges exist when gas flow meters

f WARNING: Ignition hazard through electrostatic discharges

with special paint and a layer thickness >0.2 mm are used in applications with
ignition group IIC in accordance with ATEX and IECEX.

» For installation, the risk of electrostatic charging of the surface must be
reduced to a minimum.

» Use appropriate caution when performing maintenance and cleaning work.
For example, the surfaces should only be cleaned with a damp cloth.

» A warning sign fitted at the factory identifies this type of device:

( WARNUNGI i

Gefahr durch elektrostatische Entladungl
Siehe Betriebsanleitungl

WARNING!

Potential electrostatic charging hazard!
See operating instructions!
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Safety-relevant data of inputs and outputs for ATEX certified FLOWSIC600 only

Co = 1000 pF for 1A resp. 43 uF for lIC
Lo = 1.5mH for llA resp. 0.2 mH for IIC
or for connection to certified intrinsically safe circuits with the following maximum values:

Power circuit Intrinsically safe Exia/ib 1IA/1IB/ 1IC Non-
intrinsically
safe

Power supply U=20V,P,=2,6 W 12..24VDC

Active current output Ug=22.1V Ug=18V

Terminals 31/32 Io P Exia/ib IIA Exia/ib IIB Exia/ib IIC Us =35mA

[mA] [mW] ColMFl  |Lo[mH] |Co[uFl  [Lo[mH]  Co[nF] | Lo[mH]

Hardware variant

1-5,7/9,A 155 857 4.1 7 163 1

Hardware variant 6, B 87 481 2 7 0.5 4 7 1

Characteristic curve: linear

or for connection to certified intrinsically safe circuits with the following maximum values:
U| = 30 V
[=100 mA
P,=750 mW

Internal capacity: C,=4nF

Internal inductance: negligible

Digital output For connection to certified intrinsically safe circuits with the following maximum values: Ug=30V

Terminals 51/52 U=30V lg =100 mA

Terminals 41/42 [,=100mA

Terminals 81/82 P,=750 mW

Internal capacity: Ci=4nF
Internal inductance: negligible

RS485 Characteristic curve: linear Ug=5V

Terminals 33/34 U,=5.88V lg=175mA

Terminals 81/82 lo =313 mA

Py = 460 mW

Ultrasonic transducer
connections

sonic transducers only)

(for connecting SICK ultra-

U| =10V
l[=275mA
P =1420 mW
Internal capacity: Ci=4nF
Internal inductance: negligible
Exia/ib IIA Exia/ib 1B Exia/ib IIC
Characteristic curve: linear
Max. transmission voltage: U, = +60.8V U= £51.2V U,= +38.9V
Short-circuit current: lo =+92 mA lo =+77 mA l[o =+59 mA
Po= 1399 mW |P,= 986 mW Po= 574 mW
Internal capacity C; = negligible negligible negligible
Internal inductance: L;=20.6 mH Li=15.5mH Li=6.7mH

72

WARNING:

hazardous area must not exceed 253 V

Un = 235 V: For intrinsically safe installation, maximum voltage in the non-
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Safety-relevant data of inputs and outputs for IECEx certified FLOWSIC600 only

Power circuit Intrinsically safe Exia/ib IIA/IIB/ 1IC Non-
intrinsically
safe

Power supply U=20V,P=2,6 W 12...24VDC

Active current output Ug=22.1V Ug=18V

Terminals 31/32 Iy P Exia/ib IIA Exia/ib IIB Exia/ib IIC Us =35mA

[mA] [mW] ColUFl  |Lo[mH] | Co[uFl |Lo[mH] | Co[nF] | Lo[mH]

All hardware variants 87 481 2 7 0.5 4 7 1

Characteristic curve: linear
or for connection to certified intrinsically safe circuits with the following maximum values:

U| =30V
l,=100mA
P, =750 mW
Internal capacity: Ci=4nF
Internal inductance: negligible
Digital output For connection to certified intrinsically safe circuits with the following maximum values: Ug=30V
Terminals 51/52 U=30V lg =100 mA
Terminals 41/42 [,=100mA
Terminals 81/82 P,=750 mW
Internal capacity: C,=4nF
Internal inductance: negligible
RS485 Characteristic curve: linear Ug=5V
Terminals 33/34 U,=5.88V lp =175 mA
Terminals 81/82 lo =313 mA
Po= 460 mW

Co = 1000 pF forllA resp. 43 uF for IIC
L, = 1.5mH for llA resp. 0.2 mH for lIC
or for connection to certified intrinsically safe circuits with the following maximum values:

U| =10V
[[=275mA
P =1420 mW
Internal capacity: C,=4nF
Internal inductance: negligible
Ultrasonic transducer Exia/ib 1A Exia/ib 1B Exia/ib lIC

connections

(for connecting SICK ultra- Characteristic curve: linear

h Max. transmission voltage: U, = +60.8V Uo= £51.2V Uo= £38.9V
sonic transducers only) | gt ircuit current: lp =+92mA I, =+77mA l, = +59 mA
Po= 388 mW Po=372mW Po= 248 mW
Internal capacity C; = negligible negligible negligible
Internal inductance: L;=20.6 mH Li=15.5mH Li=6.7mH

WARNING:
A U, = 235 V: For intrinsically safe installation, maximum voltage in the non-
hazardous area must not exceed 253 V
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FLOWSIC600

5 Commissioning

General notes

Connecting the FLOWSIC600 to a PC or laptop
Connecting to the FLOWSIC600 with MEPAFLOW600 CBM
Identification

Field setup

Function test

Optional advanced setup

Activation of path compensation

Sealing

Documentation
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5.1 General notes

Before commissioning, all activities described in the chapter - »Installation« must be
completed. It is recommended to use a laptop/PC with MEPAFLOWG600 CBM software
installed for the commissioning (- pg. 125, 5.3). The commissioning should be documented
with a Commissioning Protocol. The document "FLOWSIC600 Commissioning Protocol" is
content of the FLOWSIC600 shipping on paper and on the product CD.

The FLOWSIC6B00 is 'wet’ or 'dry’ calibrated when delivered to the end user. The 'dry’ cali-
bration consists of the 3-D measurement of the meter body, zero-flow and speed of sound
test, and other system specific inspections/tests which belong to the manufacturing and
quality assurance process. The 'wet’ calibration is performed at a flow calibration test
stand (calibration test facility).

All parameters, determined by the aforementioned tests, as well as design specific data
are preset and stored in the FLOWSIC600 in a non-volatile memory before delivery. The
design-specific data, which is known before manufacturing the device, will not be changed
during commissioning. This is of special importance if the FLOWSICE0O0 is officially sealed
after an authorized flow calibration. Generally, the parameters are protected by a
password. Additionally a Parameter write lock in the SPU prevents custody relevant
parameter changes.

NOTICE: Type approval
! If the FLOWSICGOO is to be used for custody transfer applications, each
change of parameters and of the Parameter write lock has to be agreed to by
the applicable national authorities.

In all other cases the output parameters of the FLOWSIC600 can be adapted on site by
trained staff.

Commissioning the FLOWSIC600 involves the following steps, regardless of whether the
device is installed at a test facility or at the final measuring location:

® Connecting the FLOWSIC600 to a PC or Laptop (- pg. 123,5.2)
Connecting to the FLOWSIC600 with MEPAFLOWG600 CBM (- pg. 125, 5.3)
Identification (- pg. 131, 5.4)

Field setup (- pg. 133, 5.5)

Function test - pg. 146, 5.6,

Optional additional setup (- pg. 149, 5.7)

Activation of path compensation (- pg. 164, 5.8)

Sealing (- pg. 165, 5.9),

Documentation (- pg. 165, 5.10)
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5.2 Connecting the FLOWSIC600 to a PC or laptop
52.1 Connecting the FLOWSIC600 via RS485 / RS232 cable
° Interface sets for the connection of the FLOWSIC600 with a PC via serial or

+1 USB-interface can be ordered from SICK. See - pg. 124, Table 17.

The FLOWSIC60O0 serial interface conforms with the RS485 standard. An RS485 /RS232
cable and a 1:1 interface cable (pin 2 - pin 2 and pin 3 - pin 3) are required for data
transfer to PC or laptop (see - Figure 54). Because MEPAFLOWG600 CBM, the operation and
diagnosis software for the FLOWSIC600, does not support RTS/CTS data transfer, the
adapter must be able to distinguish between transmission and reception mode
automatically. We, therefore, recommend the use of a serial interface set available from

SICK.
Figure 54 Wiring example of "MEPA interface set RS485 / RS232" intrinsically safe for DIN rail mounting
(also see - pg. 246, Figure 110)
Ex zone Safe zone
£ Terminals*,
T RS232 RS232

D——
- Connection cable :

18 ..31VDC

° *Possible terminals for the RS485 connection are:
1 ¢ 33(+)and34()
® 81 (+)and 82 (-)
If necessary, the RS485 ports can be assigned to a specific bus address (Reg.
#5020 "DeviceBusaddress"). The service port always has the bus address "1".
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522

Figure 55

Table 17

Connecting the FLOWSIC600 via RS485/USB converter

If the PC/laptop does not offer a RS232 serial interface, a USB interface can be used. An
appropriate USB converter is necessary to transform the signal for the RS485 device
interface. The USB converter available through SICK contains a CD-ROM with a software
driver which must be installed before an online connection between the FLOWSIC600 and
the MEPAFLOWG00 CBM software can be established.

Wiring example of "MEPA interface set RS485/USB" (Converter, Cable, Terminal plug, CD-ROM with
software driver), non-intrinsically safe (see also Fig. 104)

Safezone ...
_.:"'.Terminals*"-.__. o
N B L VA usB {ouse
s B/TXD L
@ - RS485/USB Conneotion cable . "
| |
° *Possible terminals for the RS485 connection are:

L e 33(x)and34()
® 81 (+)and 82 ()
If necessary, the RS485 ports can be assigned to a specific bus address (Reg.
#5020 "DeviceBusaddress"). The service port always has the bus address "1".

Interface sets for the connection of the FLOWSIC600 to a network

Description Part Number

"MEPA interface set RS485 / RS232" intrinsically safe for DIN rail

mounting 2033410

"MEPA interface set RS485/USB" (Converter, cable, terminal plug, CD-

ROM with software driver), non-intrinsically safe 6030669
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5.3 Connecting to the FLOWSIC600 with MEPAFLOW600 CBM

5.3.1 Starting MEPAFLOW600 CBM

The MEPAFLOWG600 CBM software is provided on the product CD shipped with the meter.
It can also be downloaded from www.flowsic600.com. See - pg. 55, 2.9.1 for more details

on the installation.

» After successful installation, start the MEPAFLOWG600 CBM by selecting the
"MEPAFLOWG00 CBM" entry in the program group "SICK", created during installation, or
by double-clicking on the desktop icon.

5.3.2 Choosing a User Access Level

» After starting MEPAFLOWG00 CBM, the "Connect / Disconnect" page appears with the
"Password" dialog window. (- Figure 56)

» Choose a User access level, activate the corresponding radio button, enter the pass-

word and click the "OK" button.

User access level Password
Operator No password required
Authorized operator "sickoptic"
Service See Service Manual
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Fle Meter Toos ReportsiProtocols  Help/info

dae | ] ¥ \ |@

Pressure Temperature Welocity 505

SICK N @

Sensor Intelligence. £ = = & £

System User

Performance

———

Favorites 2
%2 Connect/Disconnect
&)  Diagnosis session
B Dats recorder
& Datalogs
& Meter logback Connect to meter
g Information r Meter name Serial number
B Meter values © Company: SICK Engineering GmbH
B e
@ Maintenance repart 09018503
‘ Flls ¥ | TET fik. :
¥ @Cperator: 07426604
‘ Weker ¥ | = (© Authorized operator
O Service
‘ Toals ¥|
Enter your password
| ReportsiProtocals v
‘ Help/infa ¥ | [E keep password
Show dialog on program start
Ok | ‘ Cancel
Show explorer tree view Meters found in the database: 7
[ Mew J ‘ Offline | ‘ Direct serial | | Modem ‘ | Ethernet Disconnect
5.3.3 Creating a new meter entry in the meter database
° New meter entries can be created, whether the corresponding meter is

"'1 connected to the PC or not. If the meter is connected, MEPAFLOW600 CBM
loads all available parameters from the meter. If the meter is not connected,
an initial master data set is created from the information the user enters

(- pg. 58,2.9.3).

» Open the "Connect / Disconnect" page (Figure 56).
» Click "New". Then follow the instructions on screen.
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5.3.4 Online connection: Direct serial

» Choose a meter and click the "Direct serial" button to establish a serial connection to a
meter which is connected to the PC (- Figure 57).

» Specify the appropriate connection settings in the "Connection settings" window
(- Figure 57) and click the "Connect" button to establish an online connection to the
meter. If the connection fails, see - pg. 199, 7.4 for troubleshooting.

Figure 57 Connection settings

Connect to meter

Meter name Serial number
B Company: SICK Engineering GmbH
B Station name: Test stand

Main Meter

Station name: Test Stand

rZonnection settings

Serial COM Ccom3 -

Bus address 1 -

EBaudrate

Communication protocal SICK MODEUS ASCIT -
Diata protocol g - n -
l Conneck J | Cancel
[&] Show explorgr tres view Meters found in the database: 2
New | Offline | | Direct serial | | Madem | ‘ Ethernet Disconneck

Button for establishing a direct serial connection

"Connection settings" window

° The parameters shown in the "Connection Settings" window in - Figure 57 are
the default values with which the FLOWSIC600 RS485 interface is configured.
The serial COM port must be individually selected.
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» Edit the fields for the meter identification in the "Add new meter into database" dialog.
The serial number, firmware version and meter type are automatically read from the
meter - Figure 58.

» After the connection has been established, MEPAFLOWG600 CBM displays the start
page (can be specified in the Program settings) and the current readings from the
meter.

Figure 58 Adding new meter to database

add 3 new meter into data

L3
1 l Please, fill in the fields for meter description
and database support {reports only).

Skation name Firmware

Meter name Meter bype FL&00-0P-0"-

Serial number Meter bype/Inch -
Description Meter bype/Path numbers -
Camparny Meter bype/Ex-class -
Address Create meter in imperial uniks O
ity Skate

Country 1P - Address

Zip Cade

Storage path For meter reports and logs

Qi | | Cancel
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5.3.5 Online connection: Ethernet

The FLOWSIC600 can be connected to a network via Ethernet with an adapter. This
adapter translates the meter MODBUS communication (ASCIl or RTU) to MODBUS TCP.

MEPAFLOWG600 CBM supports the MODBUS TCP protocol.

° Requirements

+1 °

The Ethernet connection requires firmware V3.3.05 or higher. It provides
the required generic MODBUS protocol on the interface for the MODBUS
TCP adapter.

The FLOWSIC600 must be connected to a MODBUS ASCII/ MODBUS RTU to
MODBUS TCP adapter, which is connected to a network via Ethernet and
receives a - preferably permanent - IP address.

The PC with MEPAFLOW6G00 CBM V1.0.47 or higher installed must be
connected to the network and have uninhibited access to this IP address.

Preparations for online connections via Ethernet

| 2

| 2

Make sure one of the serial ports (terminals 33/34 or 81/82) of the
FLOWSIC600 is configured to use Generic MODBUS RTU or Generic
MODBUS ASCII (NOT a SICK MODBUS protocol).

Make sure the serial port is configured so that the highest baud rate is
used (56000 baud).

Connect a MODBUS RTU/MODBUS ASCII to MODBUS TCP adapter to the
serial port according to the manual of the adapter.

Connect the adapter cable to your network.
Make sure the network assigns a permanent IP address to the adapter.

Configure the adapter to the network settings (IP address / protocol /
baudrate / gateway etc.) that you want to use (refer to adapter manual).

Make sure the PC with MEPAFLOWG600 CBM has access to the adapter's IP
address.

Make sure you know the MODBUS bus address of the meter.

In case of problems with the network setup, refer to your network administrator.

» Click the "Ethernet" button to establish a connection via Ethernet.

» Specify the IP address of the MODBUS TCP adapter and the bus address of the meter in
the dialog "MODBUS TCP - MODBUS RTU/ASCII gateway settings" (- Figure 59).

» Click "OK" to establish an online connection to the meter.
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Figure 59 "MODBUS TCP - MODBUS RTU/ASCII gateway settings" dialog for online connections via Ethernet

Connect to meter

Serial number

Ethernet connection only possible with meters with firmware ¥3.3.05 or
higher, which support a generic MODBUS protocol on the interface for the
MODBUS TCP adapter. 09018503
Ethernet parameters
IF - Address o 133, 87 . 159
Fart nurmber 502
Connection timeout {sec) &0
Bus adress 1
oK j | Cancel
Show explorer tree view Meters found in the database: &
e Offlire Direct serial Modem Etherriet Disconnect
MODBUS TCP - MODBUS RTU/ ASCII gateway settings Button for Ethernet connections

o ° Tested MODBUS TCP to MODBUS ASCII/RTU adapter

1 The connection between FLOWSIC600 and MEPAFLOW600 CBM has been
tested with the "MODBUS TCP to MODBUS ASCII/RTU Converter", Model MES1b
by B&B Electronics. This adapter is shipped with a software, which searches the
network for connectable devices and supplies the user with the IP addresses

found.
Table 18 Interface sets for the connection of the FLOWSIC600 to a network
Description Part Number \
MODBUS TCP to MODBUS ASCII/RTU Converter 6044004 \
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5.4 Identification

5.4.1 Checking identification, operation / design data and firmware version

Before commissioning, cross-check the data representing the flow meter with the data in

the test protocols which are contained in the Manufacturer Data Report (MDR). This can be

done on the LCD display (- pg. 221, 9.3) or - much easier - with MEPAFLOW600 CBM soft-

ware:

» Open the "Meter information" page and compare the data in the "ldentification" section
(- Figure 60) with the data in the check reports of the MDR or, when the meter has been
calibrated, with the calibration and parameter report.

Figure 60 "Meter Information" page

s er name: 2 plex m

Elle Meter TIoals ReportsiProtocols  HelpfInfo

GEIe i sPaioipom

TEQdZ| F

SI c K QF [mefh] Qb [Mmzfh] Pressure [bar(a)] Temperature [°C] Velacity [mjs] 505 [mfs] System User Petformance
S 247.91 2,566.80 1041 1778 3.48 345.76
Meter information S Preview[Prink
Favorites ES
. 2 Counter readings Identification Location
& ConnectfDisconnect _— _
actual volume [m> | i H
#) Diagnosis session [m3] SiM Meter 09018502 Station name Demozihler Showroam
B Datarecorder oy RS S/N Electronic 0000000 Meter name 2 plex meter
: w [ busson e
9P Datalogs Ll datid Firmwareversion 3500 Description Demonstration
: e T
& Meter logbook Firmware CRC Ox27E2 hex| Company SICK Engineering GmbH
last day 1,971.8
#f) Information sk Hour Parameter CRC 0209 hex Address Eergener Ring 27
E Meter values Metralogy CRC 0x090E hex City[State Ottendorf-Okrila/Dresden
? . =
@l Mainteniance report Total volume [m3] GRnsa 10.00000 Impulsejm? Country Deutschland
1,099,728.5
[ Fie =¥ forward it Supply volkage 1404G v Zip - Code 01458
‘ ke v | Yoreverse Meter bime 2011/04/20 14:26:57
5 ] =1
‘ Tools ¥ | [ Reset error volume counter | @ actual  Obase Pemin (0.0 bar(g) Pemax (0.0 bar(g) = clis
Reports/Protocals = | [ =
‘ = | H i} A Select manually IFlowrate _'J HGU rmin j
Help[nF ¥
‘ shnfinfo | Walue at cursor position Trend | Table
Flowrate 247,91000 m3fh _
249 o
248 o
247 —
14:26:42
- :
T 246 o
245
244 4
243 o
T T T T T T T T T T 1
132642 133142 1642 134142 1349647 1BELEZ IHEH4Z 100147 1H06EZ 1H114Z 1016642 1HELEE 1426:42

"Identification" section
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54.1.1

Firmware

The FLOWSIC600 firmware is stored on a non-volatile memory (FLASH PROM). The pro-
gram code for the signal processor and system micro-controller are identified by a version
number (Reg. #5002 "FirmwareVersion") and a check sum (Reg. #5005 "ProgramCRC")
and can be verified as mentioned above.

NOTICE: Type approval

If the FLOWSICG0O is used for fiscal metering, the approved firmware versions
and the associated check sums are documented in the national pattern

[ )

approval certificates.
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5.5 Field setup
The MEPAFLOWG600 CBM software "Field setup" wizard guides the user through the param-
eter configuration during the commissioning of the FLOWSIC600. The wizard consists of 8
pages. For checking the configuration of the SPU outputs refer to the "Instrument Data
Sheet" of the FLOWSIC600, which is included in the Manufacturer Data Record (MDR)
(example see - Figure 61).
+ ] The parameter changes performed in the Field setup wizard require the User
i | Access Level "Authorized operator” (see - pg. 125, 5.3.2).
» To start the Field setup, choose "Tools / Field Setup" from the menu.
» Follow the instructions on screen step by step.
Figure 61 Example of an "Instrument Data Sheet" as contained in the MDR

1 GENERAL 54 TRANSMITTER (Integral)

2 Meter-No.: 3889 56 * |Power supply / Power consumption 12..28,8 VDC <1W

3 Type FL600 57 * |Enclosure classification IP 67

4 Meter size 06"/ DN150 58 * |Cable entry M20 x 1,5 (3x)

5 * Article number °59 |Hazardous Area Class.

6 * TAG number .

11 1/2G Eex de ib [ia] 1A T4

-

8 * Order number 01/11-2 60 SPU housing material Aluminium

9 METER BODY °61 |Ambient temperature (range) °C -40 ... 60

10 Inner pipe diameter mm 147,00 62 Display LCD

11 Overal length (A) mm 450,00 63 Display language Russian

12 Overal height (B) mm 490,00 64 Engineering units Metric

13 Weight kg 130 65 Output and Signal Confi ion - Signal p ing unit

14 Flow range m¥h |32 ... 2500 66 DOO0/AOO Terminals 31/32 (HF-Pulse) Volume a.c., no pulses when data invalid

15 Number of meas. paths 4 67 Signal configuration NAMUR / normally open

16 Linearity +/-0.5% of MV 0.1 .. 1 Qmax 68

17 *  |Repeatability <0,1% 69

18 Flange design code DIN/EN 1092-1 70

19 Flange class PN100 71

20 Flange face Form B2 72 MOD Terminals 33/34 (RS 485) SICK Modbus ASCII

21 Body material 1.0566 / ASTM A350 Gr. LF2 73 DO1 Terminals 51/52 (HF-Pulse) Volume a.c.

22 Transducers exchangeable under pressure No 74 meter factor 1/mé |2.880

23 *  [Transducer cover Aluminium 75 Signal configuration NAMUR / normally open

°24  |Design temperature °C |-46...100 76 max. Output 8,2V /08..6,5mA

°25 [Design pressure bar (g) 94 77 DO2 Terminals 41/42 (Status) Status Warning

26 Material certificate 3.1 EN 10204 78 Signal configuration NAMUR / normally open

27 *  |Enclosure classification IP 67 79 max. Output 82V /08..6,5mA

28 *  [Surface coating / painting two layers: Epoxy + Acrylic RAL9002 80 DO3 Terminals 81/82 (RS 485) SICK Modbus ASCII

29 *  [Pressure tapping 1/4" NPT female 81

30 Sensors 82

31 83 COMMUNICATION

32 *  [Sensor material Titan 3.7165 84 Interface 2x RS 485
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5.5.1 Location information and unit system (Field setup page 1 of 8)
This data helps to identify the meter in the MEPAFLOWG00 CBM meter database.

Figure 62 Field setup wizard page 1 of 8: Location information
Al & Field setup
‘ Favorites ¥ |
Location
‘ File ¥ |
Input of measuring site data,
‘ Meker ¥ |
Toals S
Company SICH Engineering GmbH
B Smvmeate Address Bergenst Ring 27
El 505 Caleulator
2 City/State ottendorf-OkrilaDresden
&L Meter calibration
= Country Deutschland
5| Field setup
I Firmvare update Zip code aliaiid
#  1ofheck
B Patt{ diagnosis Station name Demozéhler Showwroom

<«

ReportsiPlotacals

Help/Infa

<«

Start field setup

Meter name

Description

Step 1,/8

2 plex meter

Demonstration

EY Cancel < Back MNext > 9 Close

134

FLOWSIC600 - Technical Information - 8010125 V4.0 - © SICKAG |

Subject to change without notice



Subject to change without notice

_Commissioning

55.2

Figure 63

Field setup

Application data

Application data (Field setup page 2 of 8)

The pressure and temperature values which have to be entered at this page are stored as
the parameters PressureFix and TemperatureFix.

Field setup page 2 of 8: Application data

Average aperaking pressure 10.411100 bar(a)
Average operating temperature 17.76 "C
Low Flow cut off 4.0 mh

Optional P and T reading wia HARTELS

—HARTELS
Pressure transmitker Address 1
Temperature transmitter address z

‘when using gauge pressure transmitters the average ambient pressure {atmospheric pressure) offset is required i.e. 14.69 psi). The offset for
absolute pressure transmitters must be sek to 0 psi.

Pressure transmitter Offset 0.000000 bar{a)

Step 2/8

® Cancel | I< Back | [ Mext >J Close

These values are used to correct the influence of geometric changes of the meter body due
to temperature and pressure on site (in relation to the conditions during the dry calibration
/ wet calibration). These values are also used when the FLOWSIC600 operates with the
integrated volume corrector using constant temperature and pressure correction of the
volume.

The pressure value is to be determined as described on - pg. 69, 3.2.2.2. The "Low flow cut
off" is usually set to 25% of Qmin.

° HART® option
If the option HART® protocol was ordered, you can activate the check box
"Optional p and T reading via HARTBUS". In this case the FLOWSIC600
operates with HART® communication in Master-Mode.
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5.5.3 Integrated electronic volume corrector (EVC) (Field setup page 3 of 8)

0 EVC option
+1 If the meter was ordered with the option "Integrated electronic volume
corrector (EVC)" (- pg. 36, 2.5.2), the integrated electronic volume corrector has
to be activated as described in the "Technical Bulletin: Electronic Volume
Correction (EVC)"

In the field setup only the necessary EVC parameters for the GERG88 correction algorithm
are available.

Figure 64 Field setup page 3 of 8: Integrated electronic volume corrector

Field setup

Integrated electronic volume corrector

The compressibility calculation is based on SGERG 88 {gross method). The following averaged gas characteristics are required:

Heating walus 11.10000 kwhfm?
Mass density at bass 0,70000 kgfm?
coz 1,00000 Mal?
Hz 0.00100 Mol
Step 3/8 ®  Cancel ! | < Back ! P MNextn 21 Close
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5.5.4 I / O configuration - output configuration (Field setup page 4 of 8)

The output configuration has to be set based on the information provided in the
Instrument Data Sheet.

Figure 65 Field setup page 4 of 8: 1 / O configuration

Field setup

1/0 configuration

The configuration of the meter's output signals can be setup on the Following table, For each terminal pair {i.e. 31/32) or digital |
output (i.e. DO 0, DO 1 etc.) assign the appropriate signal type | according to the Instrument Data Sheet).

DO 0:  Terminals 31)32 |nnal0g,|'HnRT
RS 485: Terminals 33,34 Serial interface
Do 1 Terminals 5152 Pulse
DO 2 Terminals 41/42 Status
DO 3 Terminals 8182 Serial interface
Step 4/8 . ®  Cancel | | < Back | P Mewt > @ Cloze
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5.5.5 I / O configuration - terminal assighment (Field setup page 5 of 8)

The terminal assignment contains five tabs for the individual terminals and one for the
overview. In these tabs, the outputs can be specifically configured. For detailed
information on the output signal and for support functions use the information buttons
(when displayed). For the pulse output, use the built in Meter Factor calculator.

Figure 66 Field setup page 5 of 8: 1 / O configuration - Terminal assignment, tab for terminals 31/32

Field setup

1/0 configuration

Terminal assignment Owerview
Analog output Oukput made Walume
Tetminals 31/32
Molar mass Swikching state naormally cosed #
Cutput value at Flowing conditions  ~
RS 485
Terminals 33,34
GEMERIC MODBUS RTU
Pulse output il The meter Factor is determined by the ratio of the maximum allowed output Frequency
Terminals 51{52 | and the maxirmumm Flowrate thraugh the meter, Click on the caloulator button below to
Yolume compute the "Meter Fackor”,
Status output Meter Fackor 10 Irmpulse/m? p—
Terminals 41/42 ”EE‘J
Flow direction O Inverse
RA8s Tetminals G1/82
HARTBUS MASTER
Step 5/8 b Cancel | | < Back | [ Mesct > @ Clnse
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fmax: Max. pulse
frequency [Hz]

Qmax : max. volumetric
flow [m3/h],
[ft3/h]

Figure 67

Meter factor

The meter factor specified on the main type plate must be identical to the meter factor in
the meter’s firmware, which is displayed on the terminal assignment page, when a pulse
output is selected (the meter factor can also be found on the "Meter parameter" page at
Reg. #7027 "Meter Factor"). The meter factor is set at the factory according to the
customer’s specification. If this doesn‘t exist, the meter factor is set to a standard value
such that the maximum pulse output frequency is approximately 2 kHz at the maximum
flow rate (see - pg. 208, 9.1.4).

® If the meter factor has to be modified to the current application during the
"’1 commissioning, any change must be agreed with the authorities, if the meter is
used for fiscal purposes. In this case, the main type plate has to be exchanged
with a new one containing the new meter factor. Contact your SICK
representative to obtain a new type plate.

The new meter factor can be calculated according to the following formula:

Meter factor= _fmax ® 3600 _ Pulse
Qmax Volume unit

® |n North America "K-Factor" is used. The K-Factor is the inverse of the meter value and
can be set by clicking the button "Inverse" in the meter factor calculator.

For assistance in calculating the meter factor, use the integrated "Meter factor calculator”
(- Figure 67).

» Click the button "Meter factor calculator" ( - Figure 66).

Meter factor calculator

5 Meter factor calculator

Input

Inner diameker 0.235 m
Maz. Flowrate G000 mi#h
Mazx. output frequency 1000 Hz

Results
Meter Fackor &00 Irnpulse/m? B Irwverse
Mas., velocity 38.42582 my's
Apply | | Cancel
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Figure 68

Warning limits
If a status output was configured as "Warning" output in Step 4 (- pg. 138, 5.5.5), clicking on
the tab for this output will display the settings for the switching state.

The User Warning Limits can be configured and activated after the completion of the Field
Setup Wizard (- pg. 149, 5.7.1).

Status output, configured for "Warning"

Field setup

1/0 configuration

Terminal assignment Overyiew Stabus output assigrment:
Output assignment Warning
Analog output ' Switching state normally apen
Terminals 3132
Fl e
owrate Warning limits
RS 485 %
Terminals 33/34
GENERIC MODBUS RTU

Warning limits should be configured in the User Warnings screen

after completing the Field set-up. Do not configure them before
Pulse output Terminals 51/52 writing the Field set-up parameters to the meter, The User Warnings
screen can be displayed by clicking on the User icon in the

Yolume information bar at the top of the screen.

Status output |
Terminals 41/42 |

Warning

RS 485
HARTBUS MASTER

Terminals 51/82

Step 5/8 | cancel | [% Back | | Mext > @  close

Output configured as
warning output

Analog output

To adapt the FLOWSICGB00 to the different application conditions the analog output has to
be configured. The adjustment of the analog output requires the change of various param-
eters.

The output current |yt is calculated as follows:

- Q — AORangelLow
o = 4 MA + i RangeHigh - AORangeLow) © -0 MA
o Actual volume flow rate (other possible sources: normalized
’ volume flow rate, mass flow rate, molar mass)
AORangeHigh: Upper range limit (has to be set)
AORangelow: Lower range limit (has to be set)
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5.5.6 LCD display setup (Field setup page 6 of 8)
P> Assign the language to be used in the menu of the LCD display.

» Choose from the dropdown menu, what measurands and readings are to be displayed
on the two page standard display.

Figure 69 Field setup page 6 of 8: LCD display setup with dropdown menu

Field setup

LCD setup

The meter displays up ko 4 values on the bwo line LCD (page 1 [ page 2. Every 5
seconds the display switches between the pages, Please select the values to be
displayed and the LCD language:

SICK

FLOWSIC 600
Language English
Y 49/9(8/2l0m(3[ /h
Page 1
Line 1 W Forward - I V 0Irn 3 ! h
Line 2 o - 2 LTIj"'E B glj I_LIE
Page 2
Line 1 Speed of sound - @ @ @
AT STEP Ci
Line 2 Velocity of gas - Ei— AE NTER — a
I
Step 6/8 * Cancel | [ < Back | | et >] @ Close
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Table 19 Possible sources for lines on LCD
Reg. # | Measurement output 'I?/IbEbPrz\léngc\)I%é)nO CBM Abbreviations on LCD
7002 Volume flow at base conditions? Qb +/- Qb
7001 Volume flow at flowing conditions1 Qf +/- Qf
5010 Volume counter forwardl V forward + Vf
5012 Volume counter reversel V reverse - Vf
5011 Error volume counter forwardl E forward + Ef
5013 Error volume counter reversel E reverse - Ef
7004 Velocity of gas VOG VOG
7003 Speed of sound S0S S0S
7022 Pressure (from external source) p p
7021 Temperature (from external source) T T
3029 Frequency FO FO
7035 Analog output AO AO
3020 Input Voltage Uin Uin
5016 Forward Volume Total 1 Vfo forward + Vo
5018 Reverse Volume Total 1 Vfo reverse -Vo
5041 Volume at base conditions forward1 Vb forward + Vb
5043 Volume at base conditions reversel Vb reverse -Vb
5042 Error volume at base conditions forward?l Eb forward + Eb
5044 Error volume at base conditions reversel Eb reverse -Eb
5045 Total volume at flowing conditions Vo Vo

(plus forward, minus reverse volume)l

5079 Total mass counter forwardl M forward +M
5081 Total mass counter reversel M reverse -M
7047 Mass flow M flow +/- Mf
5085 Total volume at base conditions forwardl Vo forward +VB
5047 Total volume at base conditions reversel Vo reverse -VB
7065 Volume flow at base conditions as m3/d Qb (m3/d) +/-Qb
- None empty row -

1 The 18 digit total volume counter values are stored in two long word registers of 9 digits each. The first 9 digits are stored in the "low" digit register, and
the last 9 digits in the "high" digit register. The LCD displays only the"low" bits of the total volume counters.

See - pg. 221, 9.3 for more information on the LCD display.
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55.7

Figure 70

Configuration update (Field setup page 7 of 8)

[ J
+1 User Access Level: "Authorized Operator" or "Service"

» Switch the meter into the Configuration Mode.

» To write the configuration and parameter settings specified on pages 2 to 6 of the
"Field setup" wizard to the meter, use the "Write to flow meter" button. The summary
field displays information about the actions just carried out (successful or unsuccessful
writing of parameters).

» To reset the error volume counters and the logbooks - which is recommended after
commissioning the meter - use the "Reset at flow meter" buttons.

» The time synchronization function makes it possible to write your PC time to the meter
and thus synchronize the meter with your local time settings. Be careful with this func-
tion. Read - pg. 172, 6.2.3 before using it.

» Switch the meter back to Operation Mode

» Print a parameter report to document any changes made.

» Before creating the final maintenance report according to Section - 5.5.8, activate the
path compensation according to - pg. 164, 5.8.

Field setup page 7 of 8: Configuration update

Field setup

Configuration update

The Field setup is almost complete, Switch the meter to the Configuration mode ko write the new settings to the meter and to carry out {if
required) the other procedures also listed below, Some of these procedures may take several minutes,

Parameter update frite to Flow meter
Reset error volume counter Reset at Flow meter
Reset Logbook Reset at Flow meter [%
Time synchronization Synchronize
Print ] Print parameter
1

Parameter changes detected. Can’t write parameter because meter is not in Configuration Mode.

Step 7/8 A Cancel | ‘ < Back [ Mext > Close
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5.5.8 Maintenance report (Field setup page 8 of 8)
Create the Maintenance report.
» Enter the information (Description, Technician) in the fields provided.

» Specify the collection duration (e.g. 3 min.), Specify the collection duration (e.g. 3 min),
a timespan, over which live meter data is to be collected to document the meter's state
after the field setup. (Live data collection starts after clicking the "Start" button.)

» Enter the current pressure, temperature and SOS. If the SOS is unknown, use the
Speed of sound Calculator (SOS calculator) to calculate the SOS for the gas
composition. The gas composition must be current and representative (more details
- pg. 169, 6.2.1).

» Click the "Start" button to start live data collection. Diagnosis data, measured values
and status information will be collected over the specified time span.

» Once the data collection has been completed and the "Create report" button becomes
available, click on it. The Maintenance report will be created and displayed.

» Print it and store a copy in the Manufacturer Data Report (MDR) shipped with the
meter.

» Close the preview window.
» Click the button "Close" in the Field Setup
The Field Setup is now complete.

Figure 71 Field setup page 8 of 8: Maintenance report
Field setup
Maintenance report
Upon completion of setup, it is suggested that a Maintenance report be created. Enter the applicable data in the available Fields below and press the “Create
report” button to generate the report,
Report name Maintenance report Collection duration 10 2 min
Descripkion Maintenance report Mean temperature 17.78 °C
Technician Tarsten Eichner| Mean pressure 10.41 bar(a)
Last lag date af1/z011 - Calculated 505 0.00 mfs [ 505 Calculator |
Progress messages
Start Stop Reset | | Create report
Step 8/8 ® Cancel I < Back ekt > |&@ Close
0 After creation, the Maintenance Report is automatically stored in the

"'1 MEPAFLOWGE00 CBM meter database. It is accessible via the "Meter explorer"
and the "Report manager". The Maintenance report can also be exported to
Excel using the direct link provided when the Maintenance report is displayed.
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5.5.9

Disconnecting from the meter and closing the session

When disconnecting from the meter, a session is stored in the MEPAFLOWG00 CBM meter
database. It contains the following data:

® a complete parameter set from the meter at disconnection

® all parameter changes made during Field setup (entries can be viewed in the Meter
Explorer)

® all logbook data (if downloaded)
® the Maintenance Report created on page 8 of the Field setup

This data can be accessed later with the "Meter Explorer", even when you are not directly
connected to the meter.

To disconnect from the meter and to close the session, proceed as follows:

» Go to "Connect / Disconnect" page (select "File / Connect/Disconnect" from menu).
» Click "Disconnect". The "Session description" window opens.

» Describe the activities carried out during the session (e.g. "Field Setup").

» Click OK.

"FLOWSIC600 - Technical Information - 8010125 V4.0 - © SICK AG

145



Commissioning |

5.6 Function test

The major system parameters are configured at the factory. The default settings should
allow error free operation of the FLOWSIC600. Nevertheless, correct meter operation
should be verified on site when the meter is installed and is subject to actual operating
conditions.

5.6.1 Function test on FLOWSIC600 with LCD front panel

The FLOWSICGB00 is functioning correctly, if the standard display shows two pages of
measurands and current readings and the pages alternate every 5 seconds. (For operation
and menu structure of the SPU with LCD see - pg.221,9.3)

If a current error or warning is active, the display will be interrupted by an error message
every 2 seconds. As soon as the cause of the error/warning has been rectified, the
FLOWSIC600 automatically returns to the standard display.

If the logbooks contain unacknowledged errors, warnings or information, the correspond-
ing letter is displayed in the upper right hand corner and flashes. The letter stops flashing,
once the message has been acknowledged in the logbook. It disappears when the entries
have been cleared from the logbook.

Detailed information on errors is available in the logbook (see - pg. 176, 6.4.1 und - pg. 234,
9.4 of this Manual). See chapter - »Troubleshooting«.

o You are advised to check the plausibility of the measured and diagnosis
+1 values, even if the device is functioning properly (see chapter - »Maintenance«).

5.6.2 Function test on FLOWSIC600 with LED front panel

The FLOWSIC600 is functioning correctly when the green status LEDs for each measuring
path installed start flashing periodically approximately 30 seconds after the power supply
is switched on.

If the yellow LED flashes, the FLOWSIC600 works in the operation state ”"Check request”
with an insignificantly reduced accuracy (e.g. if one path fails).

If the yellow LED lights up permanently, the measurement is invalid. In this case, the error
must be diagnosed (see Chapter 8 of this Manual).
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5.6.3

Figure 72

Main system
bar

Function test with MEPAFLOWG600 CBM

Performance check

» Once the facility is flowing at the initial flow rate, go to the "Meter values" page to check
the performance of the meter. The performance value should be at least 75% on all
paths. If the velocity of gas is greater than 30 m/s (100 ft/s), the performance values
may be significantly lower.

» Check the Main system bar for system alarms (the symbol on the button "System"
should be green) and warnings (the symbol on the button "User" should be green)
(- Figure 72). If there is a yellow or a red symbol, proceed as described on - pg. 188, 7.1.

Zero phase check

» Use the "Path Diagnosis" wizard (- Figure 72) to check the "Zero Phase" parameters of
both transducers on each path (path 1, 2, 3, 4).

Properly adjusted zero phases of the individual paths are the basis for accurate transit
time measurement of the ultrasonic signals. The "Zero Phase" parameter of a path is
properly adjusted, when the green cursor in the signal window is symmetrically within the
two dotted red limit lines and the red asterisk is positioned exactly on the second positive
zero crossing of the received ultrasonic signal (- Figure 73).

Diagnosis" wizard in MEPAFLOW600 CBM

I £ Tt T
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If the zero phase values do not meet the aforementioned criteria, the zero phase needs to
be adjusted according to - pg. 84, 3.3.8.3.
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In addition, the validity of the settings should be verified:

» Open the "Meter status" window and go to the tab "Advanced or Path Status" (- pg. 164,
Figure 78). If a lamp for "Time plausibility" is on, it indicates an incorrect zero phase.

Figure 73 Signal window displaying ultrasonic signal in the "Path Diagnosis" page

Received signal at transducer B {downstream) —-= [ps]

ZeroPhase AR i
B i Run 4B

Lireit: Lo
Lirnit High

135 140 145 150 155 160 165 170 175 1&0 185 190 195 200 205

» Go to the "Meter values" page to check that the measured SOS values are almost the
same at all paths of the FLOWSIC600, and that they differ by less then 0.1%
(- Figure 74).

» Switch between display of absolute and difference SOS by clicking the right mouse
button on the SOS graph and using the context-menu.

® In the case of very low gas velocities (< 1 m/s or 3 ft/s), there may be more
significant differences between the paths due to thermal stratification. In this
case, the SOS on the upper paths (1 and 2) will be higher than the lower paths.

» Check that the measured SOS deviates no more than 0,3% from a theoretical SOS,
which is calculated from gas composition, pressure and temperature (- pg. 169, 6.2.1).

Figure 74 SOS per path on the "Meter values" page (left: absolute SOS , right: difference to average)
0% 505
P1 34772 3 R | : 0.01
i i
55 34774 i, JE | | 0.01
] ]
] i
34777 : : 0.0z
k] P3 i | i
] ]
347,48 : ! -0.05
i i
P4 SRR | :
I T T T T 1 T T T
300 320 M0 360 3400 o -1 0 1 oudiff
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5.7 Optional advanced setup

5.7.1 Configuration and activation of User Warnings

When normal operating conditions have been reached, the User Warnings can be

configured to best suit the specific application.

) ® The User Warnings are preconfigured when the meter is shipped from the

+1 factory (see "Default activation state" and "Default value" in the following

tables- pg. 151, Table 20).

® If there is no need to change the User Warnings, or if you are not sure about
consequences of changes, keep the values as they are or discuss with a
SICK representative.

To configure the User Warning limits, proceed as follows:

| 2
>

>

Use MEPAFLOWG600 CBM to connect to the meter (- pg. 125, 5.3).

Open the "User Warnings" assistant from the main system bar by clicking the "User"
button (- Figure 75).

Go to the "Configuration" tab (- Figure 75, right side).

Use - Table 20, » Table 21 and - Table 22 to plan the configuration of User Warnings to
best suit the specific application.

Activate or deactivate User Warnings with the check box on the right.
Edit parameter values in the fields.
Click the "Write to meter" button.

® All User Warning parameters - except for the parameter ‘Min. VOG for warnings"
- can be configured in the User Access Level "Operator" and without switching
the meter to the Configuration Mode.
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Figure 75

SICK

Sensor Intelligence.

"User" Button

Qf [m/h]
20.20

Qb Nm=2/h]
301.68

Pressure [bar(z)] Temperature [C]  Velodity [m/s]

14.48 19.44 1.30

505 [mfs] System

User

346.93

"Status" tab

Button "User" in the main system bar, "User Warnings" assistant with "Status" and "Configuration" tab

Performance

100%

"Configuration" tab

Status
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User warnings

Meter 5/N: 09018502
Meter date,/time: 4,20/ 2|
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Table 20

System warnings

Monitored
measurement

Configurable User
Warning parameters

Default
value

Notes

Default
activation
statel

Profile factor2

_ v2+v3
vl+v4

Profile factor
valid value

1.11

Profile factor
range

5%

The profile factor represents the path velocity ratios of inner to
outer paths. A User Warning is generated when the profile
factor value calculated from the current path velocities
(v1..v4) deviates from the "Profile factor valid value" by more
than the allowed "Profile factor range".

The usage of a flow conditioner improves and stabilizes the

flow profile and results in well-defined values for profile factor

and symmetry, so that the default values may be applied. In
installations without flow conditioner, the values for the
parameters "Profile factor valid value" and " Profile factor
range" may significantly differ from the defaults.

A change of the symmetry value may be caused by contamina-

tion, blockage or deposits in the line that change the symmetry

of the flow profile.

» When the application is operating under normal conditions,
try to observe, how the Profile factor changes within the
operating range (VOG between Qmin and Qmax).

» From these observations useful values can be concluded for
"Profile factor valid value" and "Profile factor range".

off

Symmetry1
— vli+v2
v3+v4

Symmetry
valid value

1.00

Symmetry
range

5%

The symmetry represents the path velocity ratios of upper to
lower paths. Ifthe symmetry value calculated from the current
path velocities (v1..v4) deviates from the " Symmetry valid
value" more than allowed by the "Symmetry range", a User
Warning is generated.

The usage of a flow conditioner improves and stabilizes the

flow profile and results in well-defined values for profile factor

and symmetry, so that the default values may be applied. In
installations without flow conditioner, the values for the
parameters " Symmetry valid value" and " Symmetry range"
may significantly differ from the defaults.

A change of the symmetry value may be caused by contamina-

tion, blockage or deposits in the line that change the symmetry

of the flow profile.

» When the application is operating under normal conditions,
try to observe, how the Symmetry changes within the
operating range (VOG between Qmin and Qmax).

» From these observations useful values can be concluded for
"Symmetry valid value" and "Symmetry range".

off
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Table 20 System warnings
. Configurable User Default Dt_efaullt
Monitored event . Notes activation
Warning parameters value
statel
High gas velocity | VOG limit 45m/s If the current average Velocity of Gas exceeds the value "VOG | Off
limit", a User Warning is generated.
Caution:
This parameter (Reg. #7201 "MaxVelGas") also defines the
upper limit of the gas velocity range classes for the Diagnostics
Comparison Log. Changes to this parameter will clear all data
from the Diagnostics Comparison Log.
» Configure "VOG limit" to suit the specific application.
Power supply Input voltage warning | 12000mV | If the power supply voltage drops below the value "Input volt- | Off
(low input voltage) age warning" (e.g. in applications with autarkic power supply
by solar panels) a User Warning is generated.
A Logbookis full | Logbook full of unack. entries If one of the logbooks is full of unacknowledged entries, a User | Off
of unackn. entries Warning is generated.
Meter is in Config- | Warning at Configuration Mode If the meter is in Configuration Mode, a User Warning is gener- | Off
uration Mode ated.
Battery lifespan | Warning if battery lifespan is low If the remaining battery lifespan is less than 15%, a User Warn- | On
ing is generated.

1 User Warnings must be activated to become effective on the warning output.
2 These user warning limits are only monitored, as long as certain preconditions are met (see - Table 22).
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Table 21

Path warnings

Monitored
measurement

Configurable User
Warning parameters

Default
value

Notes

Default

activation

statel

Turbulence?

8 Vi)

Vpath

Path turbulence

6%

A change in the path turbulence indicates changed flow
conditions (e.g. a blocked flow conditioner). If the current
turbulence value of any path exceeds the value "Path
turbulence", a User Warning is generated.

The usage of a flow conditioner improves and stabilizes the

flow profile and results in well-defined values for the

turbulence, so that the default value may be applied. In
installations without flow conditioner, the value for the
parameter "Path turbulence" may significantly differ from the
defaults.

» When the application is operating under normal conditions,
try to observe, how the Profile factor changes within the
operating range (VOG between Qmin and Qmax).

» From these observations reasonable values can be esti-
mated for "Path turbulance" and "Profile factor range".

Off

Signal-to-noise
ratio (SNR)

SNR limit

13dB

Interfering noise caused by fittings in the pipeline, valves that
are not fully open, sources of noise near the measuring
location, or defective ultrasonic transducers may affect the
SNR. Other possible sources of interference include electrical
noise caused by bad contact of the connectors or sources of
acoustic interference, such as control valves or very high flow
velocities. Typically the SNR is greater than 20dB. It depends
on the nominal diameter of the meter body and the current
process pressure. If the SNR drops below the limit specified in
"SNR limit", a User Warning is generated.
» Configure the "SNR limit" to be 6dB below what is
observed in the application under normal operating
conditions.

On

Signal
amplification

AGC limit

93 dB

If the absolute value of the reception gain exceeds the limit

specified as "AGC limit", a User Warning is generated.

Caution:

The current signal amplification largely depends on the current

process pressure (inversely proportional in initial approxima-

tion, that is, if the pressure doubles, the required reception

sensitivity will be halved).

» Configure the "AGC limit" to be 6dB below what is observed
in the application at the lowest operating pressure.

On

AGC deviation

10dB

The absolute difference between both path gain factors is
monitored. If the AGCs of a path deviate more than permitted,
this can indicate a malfunction in the ultrasonic transducers,
electronic modules, transducer cables or parameter settings
(signal models, control limits). If the value specified for the
parameter "AGC deviation" is exceeded by a path, a User
Warning is generated.
Caution:
High flow velocities may also increase the difference in gain.
» Considering the application conditions, the "AGC
deviation" may be set to a lower value.

On
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Table 21

Path warnings

(S0S)2

Speed of sound | SOS deviation

0.2% The deviation between the current measured path SOS and the | On

average value of the mean SOS calculated for all paths is

monitored. The current flowing gas velocity is used as a weight-

ing factor, so that temperature stratification is disregarded at

very low flow velocities. The SOS deviation indicates whether or

not a path is measuring the correct transit time.

Ifthe SOS deviation of any path exceeds the value specified for

the parameter "SOS deviation", a User Warning will be

generated.

Note:

When setting the parameter, take into account plausible

conditions for normal operation (in particular temperature

stratification which can occur at low flow rates).

» Considering the application conditions, the "SOS
deviation" may be set to a lower value.

Performance Performance limit

7% The quality of the received signals is continuously monitored. If | Off

it drops below the limit specified in "Performance limit", a

User Warning is generated.

» Considering the application conditions, the "Performance
limit" may be set higher than the default.

1 User Warnings must be activated to become effective on the warning output.
2 These User Warning limits are only monitored, as long as certain preconditions are met (- Table 22).

Table 22

Warning preconditions

Configurable
precondition

Default
value

Notes

Warning Duration and
averaging for warn-
ings

30s

The User Warning status becomes active only if a User Warning has been continuously exceeded
for the time specified in this parameter. All measurements monitored for the User Warnings are
averaged over the time specified in this parameter.

» Configure this parameter to suit the specific application.

Min. VOG for warnings

1m/s
(3.3ft/s)

The monitoring of measurements for the User Warnings only becomes effective, if the average
VOG is above the value specified in this parameter.
Caution:

® |t is not recommended to change the settings for this parameter!

® This parameter defines the parameter Reg. #7208"PathCompClassLo" which
plays an important role for the path failure compensation (- pg. 28, 2.4).

® This parameter also defines the lower limit of the gas velocity range classes for
the Diagnostics Comparison Log (- pg. 159, 5.7.3). Changes to this parameter will
clear all data from the Diagnostics Comparison Log and restart it.

® This parameter is the only User Warning parameter that can only be changed if
the meter is in Configuration Mode and in the User Access Level "Service".

» If necessary, configure this parameter to suit the specific application.

SOS profile rising

0%/s

To improve the sensitivity of the SOS deviation warning, the influence of thermal stratification
(e.g. caused by sun radiation on the pipe at low flow velocities) has to be considered. SOS
deviation warning only becomes effective if the the SOS gradient between all paths is below the
limit specified in the parameter " SOS profilerising".

» If necessary, configure this parameter to suit the specific application.
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5.7.2 Configuration of DatalLogs

5.7.2.1 Using the Datalogs

Starting with firmware version 3.4.00, the FLOWSIC600 provides two DatalLogs (Hourly Log
and Daily Log). They save averaged measured values and are stored in the SPU‘s non-
volatile memory (FRAM). All data can be downloaded and exported to Excel files with
MEPAFLOWG00 CBM (- pg. 53,2.8.4.).

® Valid flow for DatalLog logging
+1 Gas flow values are averaged for the DatalLog entry only if VOG is above the

"Min. VOG for warnings" (- pg. 149, 5.7.1) and the flow is in the direction for

which the DatalLog was configured. The Flow Time saved for every entry

indicates about how long the gas flow was valid for DatalLog Logging during the

storage cycle. For example:

® If the flow was above "Min. VOG for warnings" and in the forward direction
(for a forward configured Hourly Log) for half an hour, the corresponding
Hourly Log data will show a Flow Time of 50%.

® If the flow was above "Min. VOG for warnings" but in the reverse direction
(for a forward configured Hourly Log) for an hour, the corresponding Hourly
Log data will show a Flow Time of 0%.

® |[f the Flow Time is 0%, all diagnosis related values are shown as O
(Temperature is O Kelvin). Meter Status and Volume Counter values are
shown as usual.
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Table 23

Configuration of DatalLogs

The following parameters can be configured on the Configuration tab of the DatalLogs page
(- Figure 76) to best suit the specific application (for more details see - pg. 49, 2.8.3.8 and
following):

® Type of dataset,

Storage cycle,

Storage behavior,

Active flow direction,
Accounting hour

Distribution of FRAM capacity.

0 Changes to the parameters "Type of dataset", "Storage behavior" or "Direction"
"'1 will erase all entries from the DatalLog which is changed.

» If configuring these parameters after commissioning, first download and
export all entries according to - 2.8.4, to prevent loss of data.

When the meter is shipped, the DatalLogs are preconfigured.

Standard Datalogs configuration when meter is shipped *

Configuration . Diagnostics
parameter AL O BRililios comparison log
Type of Dataset | Diagnostic values Volume counters Diagnostic values
Storage cycle 1 hour 1 day 5 min

Storage behavior | Overflow Overflow not applicable

A.c t|ve- flow Forward Forward Bidirectional
direction

Accounting hour | not applicable 0 (midnight) not applicable
Max: number of | Entries for approx. 38 | Entries for approx. 2 20 entries
entries days years

° * Depending on location, the DatalLogs for the specific FLOWSIC600 may be
+1 preconfigured to fit the requirements e.g. of API, MID or PTB. These settings
may differ from the defaults described here.
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Complete the following steps to configure the Datalogs:

» Go to the Datalogs page (select Meter / DatalLogs from menu).
» Choose the Configuration tab (see - Figure 76).
» Switch the meter into Configuration Mode (choose "File / Configuration Mode" from the
menu).
» Use the drop down lists to select the parameter settings.
» Click the "Write to meter" button.
Figure 76 Datalogs Configuration tab
) ) Datalogs
"Configuration" _g .
tab Dats | Con EJ'._auon
Diagnostics Comparison (Datalog 1)
Wmin |/ Vmax 1.0m/s...13.7m/s
Storage cyde Sminute(s)
Clear Diagnostics Comparison
Hourly Log (Datalog 2)
Distribution of FRAM capacity
Type of dataset Diagnostic Values Currently Logs for 38days (912 datasets) for Hourly Log and Daily Log
Storage cydle 1hour(s) Rolling entries
Storage behavior Overflow
R " Clear Hourly Log
Daily Log (Datalog 3)
Type of dataset VolumeCounters Currently Logs for 1year, 380days (725 datasets) Hﬂused
Storage cyde 1day(s) Rolling entries :
Storage behavior Overflow y m
Bl aciin T Clear Daily Log
Accounting hour 00:00 L E
Reset defaults \Write to meter
5.7.2.3 Disabling DatalLogs

To disable a DataLog complete the following steps:

>
>
>

Go to the Datalogs page (select Meter / DataLogs from menu).
Choose the Configuration tab (see - Figure 76).

Switch the meter into Configuration Mode (choose "File / Configuration Mode" from the
menu).

Set the parameter "Storage cycle" to "disabled" for any Datalog that should be
disabled.

Click the "Write to meter" button.
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5.7.2.4 Enabling (starting) DataLogs

To enable (start) a disabled Datalog, complete the steps described under - pg. 158, 5.7.2.5
(Resetting DatalLog Parameters to Defaults).

5.7.2.5 Resetting DataLog parameters to defaults

° Before resetting DataLog Parameters to Defaults
+1 In MEPAFLOW600 CBM from V1.1.00, Datalog entries are not saved in the
meter database. Before clearing entries from Datalogs, download and export
the entries into Excel (- pg. 178, 6.4.2).

Complete the following steps to reset the DatalLog parameters to the defaults:
» Go to the Datalogs page (select Meter / DatalLogs from menu).
» Choose the "Configuration" tab (see - Figure 76).

» Switch the meter into Configuration Mode (choose "File / Configuration Mode" from the
menu).

» Click "Reset defaults".

° Defaults
+1 The default settings are described in »2.8.3.1 and - 2.8.3.2.
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5.7.3

5.73.1

Configuring and using the Diagnostics Comparison Log

The Diagnostics Comparison Log can be used to get information on changes in the meter's
health (more information - pg. 53, 2.8.4): The Diagnostic Comparison Report, created from
the data of the Diagnostics Comparison Log, facilitates an easy and quick information
about changes in the meter health between two different points of time (e.g. commission-
ing and now) (- pg. 181, 6.4.3 Diagnostic Comparison Report Check).

Using the Diagnostics Comparison Log

The Diagnostics Comparison Log provides a comparison between current diagnostic
values (dataset type "Diagnostic Values", - pg. 50, Table 11) and those of a reference time
(e.g. at time of commissioning). The current diagnosis values are stored in Current Classes
1 to 5, while the reference values are stored in Reference Classes 1 to 5.

To prepare the Diagnostics Comparison Log for the future use, complete the following
steps when the FLOWSIC600 is running under normal operating conditions:
» Go to the "DatalLogs" page (choose "Meter / DatalLogs" from the menu) - pg. 157,
Figure 76.
» In the "Datalog" selection dialog, activate the check box for "Diagnostics Comparison"
[Datalogl], to download the Diagnostics Comparison data from the meter.
» Click "Export Datalogs" and export the Diagnostics Comparison Data to an Excel File for
future reference.
» Clear all Diagnostics Comparison Log data that may have been collected from the
meter during calibration:
» Choose the "Configuration" tab (see - Figure 76).
» Switch the meter into Configuration Mode (select File/Configuration Mode from
menu).
» Click the "Clear Diagnostics Comparison" button and confirm the confirmation
dialog with "Yes".
» Switch the meter into Operation Mode.
» If possible, operate the meter in the Velocity Range Classes 1 to 5 (also see - pg. 160,

5.7.3.2) to fill the Reference Classes with data representing the correct operation of
your installation.

° Filling the velocity range classes with valid flow data
+1 ® Only stable gas flow conditions will be used to calculate the averaged data
in the Diagnostics Comparison Log. Therefore the set gas velocities should
be well within the class limits and should stay relatively stable for the time
set as storage cycle (default is 5 minutes).
® The parameter DatalogClassStdev (Reg. #3050) sets the allowed standard
deviation for the definition of the gas flow conditions as stable -»2.8.3.8.
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5.73.2

5733

When the reference classes are filled with data representing the usual operation of the
installation, the current classes will be continuously updated, showing the current state of
the meter. Use the Diagnostics Comparison Report - pg. 181, 6.4.3, to detect changes in
the meter between the diagnostic values in the reference classes and those in the current
classes.

Configuring the general conditions for the Diagnostics Comparison Log

The gas velocity class ranges are calculated to optimally cover the operation range of the
meter. The lower limit of the gas velocity range classes is defined by the parameter "Min.
VOG for warnings". The upper limit is defined by "VOG limit".

» View the Diagnostics Comparison data tab, to find the velocity class limits calculated
for the meter. - Figure 13, S. 53 shows an example of a Diagnostics Comparison Log
filled with entries.

» If necessary, configure "Min. VOG for warnings" and "VOG limit" to fit the application
range of your specific FLOWSIC600 on the configuration tab of the User Warnings
window (- pg. 149, 5.7.1).

° ® Changes to the parameters "Min. VOG for warnings" or "VOG limit" will clear
all data from the Diagnostics Comparison Log!

® Note that the parameter "Min. VOG for warnings", Reg. #7208
"PathCompClassLow", plays an important role in path compensation
(- pg. 28, 2.4).

® Note that the parameter "VOG limit" also defines the limit for User
Warnings.

Configuring the Diagnostics Comparison Log

Complete the following steps to configure the Diagnostics Comparison Log:

» Go to the Datalogs page (choose "Meter / DatalLogs" from the menu).

Choose the Configuration tab (see - Figure 76).

Switch the meter into Configuration Mode (select File/Configuration Mode from menu).
Use the drop down lists behind the arrows to select the parameter settings.

Click the "Write to meter" button.

vvyyvyy
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5.7.3.4 Configuration of the Diagnostics Comparison limits

The Diagnostics Comparison limits can be activated to make the meter generate a warning
when the difference between the diagnostic values in the reference classes and those in

the current classes exceed the Diagnostics Comparison limit values.
These limits can be activated and configured in the User Warnings window:

>
>

|

Use MEPAFLOWG600 CBM to connect to the meter (- pg. 125, 5.3).

Open the "User Warnings" window from the main system bar by clicking the "User"
button (- Figure 77).

Go to the "Diagnostic Comparison limits" tab (- Figure 77).

Use - Table 24 to plan the optimum configuration of the Diagnostics Comparison limits
to best suit your application.

Activate or deactivate the Diagnostic Comparison limits with the check box on the right.

Edit parameter values in the fields.
Click the "Write to meter" button.

® All Diagnostics Comparison limit parameters can be configured in the User
Access Level "Authorized Operator" and without switching the meter to the
Configuration Mode.
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Table 24 Diagnostics Comparison limits
Monitored difference
. Default
between reference Configurable Default S
. e Notes activation
values and current difference limit value
state!
values
Profile factor Profile Factor | 10% A change of the profile factor value may be caused by contamination,
change blockage or deposits in the line that change the symmetry of the flow
profile.
» We recommend to use the default value.
Symmetry Symmetry 10% A change of the symmetry value may be caused by contamination,
change blockage or deposits in the line that change the symmetry of the flow
profile.
» We recommend to use the default value.
SOS differences SOS difference | 1% The SOS deviation indicates whether or not a path is measuring the
between paths change correct transit time.
» We recommend to use the default value.
Turbulence Turbulence 50% A change of the turbulence value may be caused by contamination,
change blockage or deposits in the line that change the symmetry of the flow Off
profile.
» We recommend to use the default value.
SN_R (Signal-to-noise | SNR change 20dB Interfering noise caused by fittings in the pipeline, valves that are not
ratio) fully open, sources of noise near the measuring location, or defective
ultrasonic transducers may affect the signal-to-noise-ratio.
» We recommend to use the default value.
AGC (Sjgngl AGC change 10dB Ifthe AGCs of a path deviate more than allowed, this can indicate a
amplification) malfunction in the ultrasonic transducers, electronic modules,
transducer cables or parameter settings (signal models, control
limits).
» We recommend to use the default value.

1 User Warnings must be activated to become effective on the warning output.
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Figure 77 "User Warnings" window with "Diagnostics Comparison limit" tab

SICK Qf [m3h] Qb [Nm3h] Pressure [bar(a)] Temperature [°C]  Velocity [m/s] 505 [m/s] System

19.44 1.30 346.93

Sensor Intelligence. 20.20 301.68 14.48

User

Performance

100%

"User" Button

Skatus || Configuration | Diagnostic Comparison limits

Meter 5/N: 09018502

Difference limits User imit  Unit
Prafile Factar change 5.0 %
Symmetry change 5.0 %

505 difference change 030 %
Turbulence change 6.0 %

SHR change 6.0 dB

AGC change 6.0 dB

Window always on kop

Meter date /time: 4/20,/2011 15:53:04

Maximum value

0.01

0.4

1.0

Unit
a
s
¥
%
dB
dB

Read from meter Wirite ko meter Exit

Activation
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5.8 Activation of path compensation

If the status bit "Path compensation valid" is "active", then the FLOWSIC600 is able to
compensate a path failure- (see also - pg. 28, 2.4).

The meter automatically sets this bit to "active" after operating for about 20 minutes with
error free measurement at all paths at a gas velocity between 1 to 8m/s (3.3 to 26.2 ft/s)
and also about 20 minutes at a gas velocity higher than 8m/s (26.2 ft/s).

The status bit "Path compensation valid" is displayed on the "Meter status" page (- pg. 164,
Figure 78).

° Determination of path relationships during commissioning

+1 Due to the unique path relationships of each individual installation, every
meter must determine the path relationships during the commissioning
procedure.
In order to ensure that the system is able to compensate for path failure at
both high and low flow velocities, it is recommended that the FLOWSIC600
meter be run for 20 minutes at low gas velocities (< 8 m/s or < 26.2 ft/s) first
and then for 20 minutes at high gas velocities (> 8 m/s or > 26.2 ft/s) during
commissioning.

Figure 78 "Meter status" page with active "Path compensation valid" status bit
SICK Qf [m3/h] Qb [Nm#/h] Pressure [bar(a)] Temperature [°C] Velodty [m/s] 505 [m/s] System User Performance
el I e 20.20 301.68 14.48 19.44 1.30 346.93
E}) Meter Statls
Status | Advanced or Path Status
— Opens the "Meter
Meter 5/N: 09018502 Meter date/time: 5/5/2011 16:04:36 Status" screen
Operating Mode Electronic Yolume Corrector (EVC)
Operation Mode “ ENC hardware error —
Configuration Mode _ ENC parameter invalid _
Air test ackive — HART caom. p errar —
HART com. T errar _
Meter Status
Measurement valid n Measurement
Check request — DSP error —
User Warning Limit exceeded _ DSP boot errar _
Path Failure {see advanced) — DSF measure invalid —
iy [ ¢ | "Path compensation valid"
System Path compensation valid “
Wolume counter CRC error {a.c.) _ Continuous measure mode _
Wolume counter CRC error {s.c.) — Filter Mode active “
Ii0 Impulse out of range _
Syskern time invalid (RTC errar) _ Loghooks CRC Error Full
Firmware CRC error _ Custody Logbook [1] _—
Logbookis) contains unack, entries — ‘Warning Logbook [2] _—
Battery LifeSpan {change battery) _ Parameter Logbook [3] —_
Signature error —
DatalLogs CRC Error Full
Parameters Diagnostic Comparison (Datalog 1) _
Parameter CRC error _ Hourly Log {Datalog 2) —_
Parameter invalid — Daily Log {Datalog 3} _—
Parameter defaults loaded _
Path Comp. Param. error — Parameter write lock: UNLOCKED
DSP Parameter error — Unit systern in meter: METRIC
Legend
@ 0K, no alarm or warning active
2 Warning active
9 Alarm active
® Disabled
+ 0On (enabled/active)
= Off {disabledfinactive)
Window always on top
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5.9 Sealing

After having completed the commissioning, seal the signal processing unit (if required) in
accordance with the sealing plan (- pg. 252, 9.9).

5.10 Documentation

The commissioning should be documented with a Commissioning Protocol. The document
"FLOWSIC600 Commissioning Protocol" is content of the FLOWSIC600 shipping on paper
and on the product CD.

» File the completed Commissioning Protocol with the Manufacturer Data Record (MDR)
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FLOWSIC600

6 Maintenance

General

Routine checks

Maintenance report

Optional data download

Optional adaptation of the User Warnings
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6.1 General

The FLOWSIC600 does not contain mechanically moving parts. The meter body and ultra-
sonic transducers are the only components that come into contact with the gaseous
media. Titanium and high-quality stainless steel ensure that these components are
resistant to corrosion, provided that the meter is installed and operated in accordance with
the relevant specifications. This means that the FLOWSIC600 is a low-maintenance
system. User Warning Limits can be configured to provide early warnings for possible
issues with contamination or blockage. Maintenance is limited mainly to routine checks to
determine the plausibility of the measured values and diagnostic results produced by the
system.

It is recommended that Maintenance Reports be created and filed on a regular basis
(- pg. 174, 6.3). This creates a basis of comparable data over time and helps when a
problem requires diagnosis.

° The operating conditions (gas composition, pressure, temperature, flow
+1 velocity) of the individual Maintenance Reports should be comparable or
documented separately and taken into account when the data is analyzed.

Routine checks:

- »Comparing theoretical and measured Speed of Sound (SOS)« (pg. 169)
- »Checking the meter health« (pg. 171)

- »Time synchronization« (pg. 172)

- »Battery lifespan / capacity« (pg. 173)

Documentation:
- »Maintenance report« (pg. 174)

Optional data download:

- »Logbook check« (pg. 176)

- »Datalogs check«(pg. 178)

- »Diagnostics Comparison Report Check« (pg. 181)

- »Trend report« (pg. 183)

- »Backup of MEPAFLOW600 CBM meter database« (pg. 185)

Optional advanced configurations:
- »0ptional adaptation of the User Warnings« (pg. 185)
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6.2

6.2.1

Figure 79

Routine checks

The information displayed on the front panel LCD display of the FLOWSIC600 meter can be
checked to ensure that the system is functioning properly. The MEPAFLOW600 CBM soft-
ware provides a more user friendly way for doing routine checks.

Comparing theoretical and measured Speed of Sound (SOS)

One of the most important criteria for the correct operation of an ultrasonic gas meter is
the consistency between the theoretical SOS, calculated for the actual gas composition,
temperature and pressure, and the SOS measured by the ultrasonic gas meter.

The Speed of Sound Calculator (SOS Calculator) available in MEPAFLOWG600 CBM
calculates a theoretical SOS for a specific gas composition at a specified temperature and
pressure (- Figure 79). The calculation of thermodynamic properties is based on the "GERG-
2004 XTO8 Wide-Range Equation of State for Natural Gases and other Mixtures". The
algorithms that are implemented in the SOS calculator were developed by the Ruhr-
University Bochum (Germany).

Speed of Sound Calculator with loaded gas composition file

File  About

Please enter the components in mole %o:

Marne: Farmula Walue
Methane CH4 0
E 8 Mitrogen Mz
A oz 0.04 This calculation of SO3 is based on the GERG-2004 XT08
- Wide-Range Equation of State For Matural Gases and Other
Ethane C2HE 1} Mixkures,
Propane C3HS 1]
N-Butane N-CHHIO o
I-Butane I-C4H10 0
M-Pentane M-CSH1Z 0 Temperature 17.78 s
Lhcans ESHIE 0| Pressure (absolute) 10,4111 | bar(a)
N-Hexane N-CEeH14 o
MN-Heptane N-CTH16 o
M-Cctane N-CEH1E o
N-Manane N-COHZO i}
-Decane N-C10HZZ o
Hydrogen e 0| Speed of Sound (calc) 343.15 mfs
Qiygen o2 20,9491
Speed of Sound (measured) 345,830 mfs
Carbon manoxide (als] ]
Water 2o o | Difference 0.78 (%]
Hydrogen sulphide Hzs 0
Heliurm HE 0
Argon AR 0,9003 Re-read 503 | | Calculate
Sum [%] 100.0000
‘ Clear Gas composition | | 0K |

» Use MEPAFLOWG00 CBM to connect to the meter (- pg. 125, 5.3).

» Start the SOS calculator from the Maintenance Report or choose "Tools / SOS
Calculator" from the menu (- pg. 174, Figure 83).
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Enter the gas composition and specify temperature and pressure for your specific
application.

Click the "Calculate" button.

If the SOS calculator was started from the Maintenance Report, the calculated value is
automatically copied to the corresponding field in the wizard and to the report.

Compare the theoretical SOS with the SOS measured by the FLOWSIC600 (see
Figure 80, main system bar).

The deviation between both should be less than 0.1%. If the deviation exceeds 0.3%,
check the plausibility of temperature, pressure and gas composition. Otherwise proceed
according to - pg. 169, 6.2.1.

It is possible to set up a user warning to continuously monitor for a deviation between a
theoretical SOS (written to the meter e.g. by a flow computer) and the current measured
SOS. See -> Section Commissioning, Optional setup of user warnings.
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6.2.2

Figure 80

Main system bar

Checking the meter health

The FLOWSIC600 monitors its own meter health with User Warnings and system alarms. If

the outputs are configured to indicate alarms and / or User Warnings, it is not necessary to

manually check the meter health.

To get visual feedback about the meter‘s health, the "Main system bar" in MEPAFLOWG600

CBM provides a compact overview:

» Use MEPAFLOWG00 CBM to connect to the meter (- pg. 125, 5.3).

» Check the main system bar for any yellow or red icon (- Figure 80). A red or yellow icon
indicates a potential problem with the meter.

If any of the icons in the main system bar are yellow or red, proceed with checking the

"Meter Status" (- pg. 189, 7.2.1) and the "User Warnings" (- pg. 191, 7.2.2).

Main system bar
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6.2.3

Figure 81

Time synchronization

All entries in logbooks or datalogs saved in the meter‘'s memory (FRAM) are written with a
time stamp containing the meter time. The meter time can be synchronized with a master
clock (e.g. PC clock) via MODBUS or with MEPAFLOWE00 CBM.

° A synchronization causes a logbook entry in the Custody logbook [1] only if the
+1 time change is greater than 3% of the time elapsed since the last
synchronization.

Synchronization via MODBUS

The date and the time of the FLOWSIC600 can be set separately by an external write. Each
operation for date and time causes a separate entry in the Custody logbook [1].

Alternatively the synchronization function can be used. To use this method, the date (Reg.
#5007 "Date") and the time register (Reg. #5008 "Time") must be written sequentially
within 2 seconds. The date register must be written first. The write operation can be
accomplished by the MODBUS without setting the FLOWSIC600 into Configuration Mode.

Time synchronization via MEPAFLOW600 CBM

MEPAFLOWG600 CBM offers a synchronization function via a button in the "Meter
Information" screen (- Figure 81). The button is marked with a yellow sign calling attention
to the synchronization if the time difference between the meter clock and the PC clock is
greater than 30 seconds.

Synchronization button and meter clock synchronization window

Meter information =) PrevievPrint |
Counter readings Identification Location
Actual volume [m=] S/M Meter 09018502 Station name Demozahler Showroor
Forward reverse <IN Eleckronic 00000000 Meter name 4pfad
5 |_967,1132] 120,526.6)
S6ZaL%e 1203266 Firmwareversion 3500 Description
EE ENTE] T
Firmware CRC 0x27E2 hex Company
ostday [ I
Parameter CRC Ox0AFL hex Address
m— 1
el e 031864 hese City/State
3
Total volume [m=] Meter Factor 10.00000 Tmpulse/m? Country
1,001,778.9 .
¥o forward T 14224 v Zip - Code
Yo reverse 132,173.2 =
Reset error volume counter | ® actiD bas . s ok = S
= 4 Select manuall IFIowrate
= = i Meter time 16 : 51 ; 53
Yalue at cursor position Trend
Flowrate 0.00000 m3fh — Meter date Zank e i
0.9
i Current PC time 16| -|81| |52
E Current PC date 2011 foz) 023
0.3
o [ Ao [ oK | e Sl
15 3:26 16:41:46 16:50:06
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6.2.4 Battery lifespan / capacity

The Real Time Clock (RTC) of the FLOWSIC600 is buffered by a battery. The manufacturer
states that the battery life span is at least ten years. The remaining battery capacity can be
viewed on the LCD in the first menu level (- pg. 222,9.3.2).

Figure 82 Display of remaining battery capacity on the LCD display
Battery
Charge 100%

Because the FLOWSICB00 has no regular maintenance cycle, the system alarm "Battery
lifetime" is generated when the remaining battery life is less than 15%. This alarm forces
the operator to change the battery (- pg. 189, 7.2.1). A logbook entry is also generated.
Optionally, the user can choose an additional user warning for the battery lifespan
(- pg. 150, Figure 75).

NOTICE:

The battery may only be changed by trained staff. See - pg. 197, 7.2.4 for
troubleshooting.

® -
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6.3

Figure 83

Maintenance report

It is recommended that Maintenance Reports be generated and filed on a regular basis.
This creates a basis of comparable data over time and helps when a problem has to be
diagnosed.

° The operating conditions (gas composition, pressure, temperature, flow
"'1 velocity) of the individual Maintenance Reports should be similar or
documented separately and taken into account when the data is analyzed.

"Maintenance report" wizard
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Lﬁg" Malntenance report

Farrrtes

- Martenancs 1eport Caaction dur ation 0 |min
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Click to open the
"SOS Calculator"

To create a maintenance report, follow the described procedure:

» Choose "Favorites / Maintenance report" from the menu to open the Maintenance
report wizard (- Figure 83).

» Enter the information (Description, Technician) in the fields provided.
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Specify the "Collection duration", a timespan, over which live meter data is to be
collected to document the meter‘s state (default: 1 minute).

Enter the current pressure, temperature and SOS. Use the SOS Calculator to calculate
the SOS for the gas composition (- pg. 169, 6.2.1). The gas composition must be current
and representative.

Click the "Start" button to start live data collection. Diagnosis data, measured values
and status information will be collected over the specified time span and will be saved
in the meter database.

Click the "Create report" button. The Maintenance report will be generated and
displayed.

Print it and file the copy in the Manufacturer Data Report (MDR) shipped with the
meter.

° The Maintenance report and the record are stored in the MEPAFLOWG600 CBM
"'1 meter database and accessible via the "Meter explorer" and the "Report
Manager". Maintenance reports can be exported to an Excel file. If
Maintenance reports have been regularly collected, a Trend report can be
created (- pg. 183, 6.4.4).
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6.4

6.4.1

Figure 84

Meter loghook

Entries

Al enitries
Tatal
Information
Warnings
Errors

Acknowledged entries

Total
Information
Warnings
Errars

Group State
=}
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el elsleleelesslelle ¢ld s els s

6.4.1.1

Ak,

L %% % % (% € %% %

Optional data download

Logbook check

° To prevent an overflow of the logbooks and possible data loss, logbook entries
"'1 can be saved to the meter database with the MEPAFLOW600 CMB software.
The entries on the meter can then be deleted.

The "Meter logbook" page shows all logbook entries on the meter and in the
MEPAFLOWG600 CBM database. It provides details on each entry and information on the
number of registered events and the remaining memory space.

"Meter logbook" page in MEPAFLOWG00 CBM

Description of selected entry 1000 500 250
Information,
1846 Flows meter power ON
1765 Last counter modify

5 Date: 14.04.2011 2 S
2 Time: 15:20:49 =
— — 1
1750 1 Z 3
22 Logbook capacity in the meter
Date ¥ | Time ¥ |Description Counter fyed m* Counker rey m* Err Counter Fyd m#* Err Counter rev m? E
4fI5Z011 | 15:59:30 | User it exceeded 1059606.3 120327.7 97.4 0 3=
4/15j2011 15:59:30 | Configuration active 1059606.9 120327.7 97.4 1) %11
4152001 | 120506 |User it exceeded 1059606.3 120327.7 97.4 0 3
4/15j2011 12:05:16  Measurement active 1059606.9 1203277 97 .4 0 ﬁt
4115(2011 .10:38:18 .ConFiguration active 1059606.9 120327.7 97.4 1} it
4f15j2011 10:38:18  |User limit exceeded 1059606.9 1203277 97.4 ) E ]
4142011 .15:25:29 .Measurement active 1055470.9 120327.7 97.4 1} it
4f14j2011 15:25:29  |User limit exceeded 1055470.9 1203277 97.4 ) E ]
4142011 | .Cunﬁguratiun active 1055470.9 120327.7 97.4 o it
4f14j2011 User limit excesded 1055470.9 1203277 97.4 ) E ]
‘4;‘14;‘3}11 Flow meter power ON 1055470.9 1
4f14/2011 10:34:37  Measurement ackive 1055263.7 120327.7 97.4 0 it
414/2011 :10:34:3? .User limit exceeded 10552637 120327.7 974 1} @
4/14/2011 10:33:54  Configuration active 1055263.7 120327.7 97.4 1} it
4142011 .10:33:14 .Measurement active 1055263.7 120327.7 97.4 o it
4142011 130032 | Configuration active 1055263.7 120327.7 97.4 1} ﬁit
414/2011 :10:30:32 .User limit exceeded 10552637 120327.7 974 1} @
4f132011 11:15:38  |User limit exceeded 1055257.1 120327.7 97.4 1) 3
4{13/2011 | 11:15:34 .User limit exceeded 1085257.1 120327.7 974 1} @
4f132011 .11:1'5:03 .Llser lirnit exreeded 1055255.4 120327.7 97.4 1) 3
413/2011 | 11:14:45 .User limit exceeded 10552544 120327.7 974 1} @
4f132011 | 10:26:52 .Llser lirmit exreeded 1055246.1 120327.7 97.4 1) 3 @
) Custody logbook [1] ) Warning loghook [2] ) Parameter logboak [3] @ all logbooks

|y Acknowledge all 5 Clear meter loghook. ) Print logbook
Parameter tracing active Susikch W Acknowledge selection P 4 Delete selsction = Refresh

Downloading and saving logbook entries to the MEPAFLOW600 CBM meter database
To download and save logbook entries to the MEPAFLOWB00 CBM meter database,
proceed as follows:

» Use MEPAFLOWG00 CBM to connect to the meter (- pg. 125, 5.3).

» Choose "Meter / Meter Logbook" from the menu to open the Logbook page.

» In the dialog "Logbook selection", select the desired logbooks and click "OK".

The logbook entries are now downloaded to the MEPAFLOWG00 CBM database. They can

be viewed offline without connection to the meter or share them with others (export the
device or the session).
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6.4.1.2

6.4.1.3

Acknowledging logbook entries on the meter
To acknowledge logbook entries on the meter, proceed as follows:
» Download and save the logbook entries from the meter according to - 6.4.1.1.

» Select the logbook in which entries are to be acknowledged or select "All logbooks" to
acknowledge entries in all logbooks at once.

» Mark the entries to be acknowledged.
» Click the "Acknowledge selection" button to acknowledge the selected entries only or

click the "Acknowledge all" button in order to acknowledge all entries in the selected
logbook(s).

Clearing logbooks on the meter

If the logbooks are configured with the storage behavior "rolling", it is not necessary to
clear the logbooks on the meter. When the logbook is full, new entries will overwrite the
oldest entries.

If a logbook is configured with the storage behavior "blocking" (e.g. with custody configura-
tion), a full Custody logbook [1] will activate the meter status "Data invalid". In this case it
is recommended to clear the logbooks.

NOTICE:
! The following preconditions must be met to clear logbooks on the meter:
® The Parameter write lock must be in the "UNLOCKED" position (- pg. 78,
3.3.5)
® The user must be in the User Access Level "Service" (password see Service
Manual).

® The meter must be in Configuration Mode.

To clear the logbooks on the meter, proceed as follows:

» Choose the User Access Level "Service" (- pg. 125, 5.3.2).

» Download and save the logbook entries from the meter according to - 6.4.1.1.
» Select the logbook to be cleared or select "All logbooks" to clear all.
>

Switch the meter to Configuration Mode (choose "File / Configuration Mode" from the
menu).

Click the "Clear meter logbook" button and confirm the warning with "OK".
Switch the meter to Operation Mode.

If the Parameter write lock was unlocked prior to clearing the meter logbook, follow all
necessary procedures to bring the meter to back to its original state.

vyy
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6.4.2

Figure 85

Datalogs check

Starting with firmware version 3.4.00, the FLOWSIC600 provides two DatalLogs (Hourly Log
and Daily Log). They save averaged measured values and are stored in the SPU‘s non-
volatile memory (FRAM). All data can be downloaded and exported to Excel files with

MEPAFLOWG00 CBM (- pg. 152, on configuring the DatalLogs.).

Full support for the DatalLogs is provided by MEPAFLOW600 CBM V1.1.00 or
higher.

Datalogs page with opened tab for Hourly Logs
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6.4.2.1 Downloading and exporting of DataLog data
To download and export the data from your FLOWSIC600, complete the following steps:
» Use MEPAFLOW600 CBM to connect to the meter (- pg. 125, 5.3).
» Go to the DatalLogs page (choose "Meter / DatalLogs" from the menu).

» In the dialog "Datalog selection", select those Datalogs that you want to view and/or
export and click "OK".

» Now the Datalogs page is displayed with the data from the meter (- pg. 53, 2.8.4).

» If you select a Datalog entry, its time stamp and the meter status (see below) is shown
in the middle section.

» To update the data from the meter, use the button "Read Datalogs".
» To export DatalLog data to an Excel file (.xIs), use the button "Export DatalLogs".
For more options and configuration, - pg. 159, 5.7.3.

+1

Meter status

In every Datalog entry, a condensed meter status information is saved. It

shows all meter status information that became active during the storage cycle

- even if it was for the shortest period of time.

If a meter status information bit is shown active in a DatalLog entry, the

logbooks will contain a corresponding entry with more information.

» Always check the logbooks, if you require more information about the meter
status information in the Datalogs.

Flow weighted diagnostic information in DatalLog data

The datasets (- pg. 49, 2.8.3.8) do not contain any diagnostic information for
gas velocities below the value for the parameter Vmin (Reg. #7036
"LowFlowCutOff"). The "Flow time" value shows, for what percentage of the
duration of the storage cycle the flow was above Vmin and in the flow direction
specified for the DatalLog.

All diagnostic information is flow-weighted.

6.4.2.2 Clearing entries from DatalLogs

If the DatalLogs are configured with the storage behavior "rolling", it is not necessary to
clear the entries from the DataLogs on the meter. When the Datalog is full, new entries will

overwrite the oldest entries.

If a Datalog is configured with the storage behavior "blocking", the DatalLog will stop sav-
ing new entries when it is full and a yellow light will indicate the full DataLog on the meter
status table (- pg. 189, 7.2.1). In this case it is recommended to clear the entries from the
Datalogs.
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To clear all entries from a DatalLog, complete the following steps:

>
>
>

Go to the Datalogs page (select Meter / DataLogs from menu).
Choose the Configuration tab (see - pg. 157, Figure 76).

Switch the meter into Configuration Mode (choose "File / Configuration Mode" from the
menu).

Click the "Clear" button for the DatalLogs from which you want to clear entries.
Switch the meter into Operation Mode.
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6.4.3

Figure 86

Datal.ogs

Data Configuration

Hourly Log

Mumber | Class type

Daily Log

Diagnostics Comparison Report Check

To compare the current diagnostic values (current fingerprint) of the meter with the
reference diagnostic values (reference fingerprint, e.g. stored at commissioning), the
Diagnostics Comparison Report provides graphs and color coded information on

diagnostics.

Diagnostics Comparison Log table

Diagnaostics Comparison

Diagnostics Compatison

Current entry: 4/29/2011 13:58

Oldest entry: 4/6/2011 10:46

23 days of Hourly Logs,

Direction & | Class limits

Selected entry:
System state
! Swskem rebooted

! Measurement invalid
! Meter in Configuration Mode

! Check request

Limits

! User Warning exceeded
! Max, YOG exceeded

! Max. pulse frequency exceaded

- Input voltage warning

Logbooks {Custody, Warning)

! Full of unack., entries
! Conkains unack, entry

Path Error

& 2
B etz
Bl rethz
B rath 4

E¥C-Status
! EWC Parameter Error
! EWC Hardware Error

Date (Ending) | Time (Ending) | Flow Time [%] | Avgh0E [mfs] | AwgS0s [my's] | ProfileFactor [-] | Symmetry [-] | Performa a

1 Ref, Class |Forward 4{13(2011 0.990
[ = Ref. Class  Forward 4/13/2011 09:59 100.00 0.51 345.18 1.293 0.971
3 Ref. Class  Forward 4111}2011 15:04 100,00 0.90 346,34 1.277 1.026
G Ref. Class  Forward 4f5f2011 10:46 100,00 2.40 346,34 1.199 1.003 L
5 Ref. Class  Forward 4f6f2011 iaa 100,00 3.45 346,13 1,187 0,954
1 Cur, Class | Forward 4113/2011 10:26 100.00 0.38 345.40 1.361 0,991
2z .Cur. Class | Forward 4113/2011 1m0z 100,00 0,47 345.18 1.5318 0.978
3 Cur, Class | Forward 4/12/2011 15:19 100.00 0.85 344,30 1.252 0,950
4 .Cur. Class | Forward 4f11/2011 1502 100,00 z.09 F46.42 1.219 1.032
) Cur, Class | Forward i iy 4f29/2011 13:58 100.00 347 F46.02 1.197 0,992
i — —— Ellil
|x Clear row | |‘; Prewview | Print Read Datalogs | | Export Datalogs |

To print a Diagnostics Comparison Report, complete the following steps:

» Download the Diagnostics Comparison Log from your FLOWSIC600 according to

-6.4.2.1.

» Go to the Diagnostics Comparison data tab (- Figure 86).
» Click the button "Preview/Print".

» In the "Preview / Print options", enter your name and select the flow direction for which

you want to view the report.
» Click "Preview / Print".
» In the print preview, either print the report or export it to a PDF file.
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Figure 87

Diagnostics Comparison Report, no relevant changes between reference and current fingerprint

FLOWSIC600- Diagnostic Comparison Report

Meter name: 2plex main meter Address: Bergener Ring 27
Serial number: 09018502 City/State: Ottendorf-Okrilla/Dresden
Station name: Demozahler Showroom Zip code: 01458
Technician: Country: Germany
Meter Operating Data
Internal meter ID: 0.14200 [m] Firmware version: 3500 Report date (PC):  5/9/2011 (mm/dd/yyyy)
Internal pipe ID: 0.15870 [m] Firmware CRC: 0xF2CC Report time (PC): ~ 01:10:27 (hh:mm:ss)
Path number: 4 Parameter CRC: 0x0569 Meter date 5/9/2011 (mmy/dd/yyyy)
Meter factor: 10 [Impulse/m3] Metrology CRC: 0xOFC8 Meter time 13:10:28 (hh:mm:ss)
Adjust method: 0-None Adjust CRC 0x1FBO Average time 1 min
Diagnostic Data Base
Reference Current
Class Range Avg VOG [m/s] StdDev [m/s] Date/Time Avg VOG [m/s] StdDev [m/s] Date/Time
1 0.3m/s...0.5m/s 0.43 0.00000 4/13/2011 10:06:00 0.38 0.00000 4/13/2011 10:26:00
I 0.5m/s...0.8m/s 0.51 0.00000 4/13/2011 09:59:00 0.47 0.00000 4/13/2011 10:02:00
11 0.8m/s...1.4m/s 0.90 0.00000 4/11/2011 15:04:f 133 0.00000 5/4/2011 16:13:00
v 1.4m)s...2.6m/s 2.40 0.00000 4/6/2011 10:46: 2.09 0.00000 4/11/2011 15:02:00
v 2.6m/s...5.0m/s 345 0.00000 4/6/2011 13:24:00 347 0.00000 4/29/2011 13:58:00
Performance Change and Status (Forward)
Performance Status
2 Qg ¥
ol 818 =|n]o]« Sl&ls| 8
HEMEHBEEE THEHEE
HEBEFME R E|E[8]|8(8|8
Els|€|8|e|ele]s zlz|8|8|2|2
Date/Time (End) 2(8|8|5|5|5|5|s E|E|2|28|¢8|¢t
4/13/2011 1 0 0o 0 0 0 0 O 0 0 1
g 4/13/2011 0o 0 0 0 0 0 0 0 0 0 1
s 4/11/2011 1 0 0 0 0 0 0 0 0 0 o B
3 4/6/2011 10:46:00 © 0 0 0 0 0 0 0 0 0 1
4/6/2011 13:24:00 0O 0 0 0 0 0 0 0 o o o K
1 4/13/2011 10:26:00 1
2 u 4/13/2011 1 0 1
g m 5/4/2011 16:13:00 1
3 v 1
v 1
Diagnostics
Profile Factor Change[%] Symmetry Change[%] Speed of Sound Change[%]

04 06 1.0 19 36
Velocity of Gas [m/s]

Average Turbulence Change [%]

T T T T T
04 06 1.0 19 36

Velocity of Gas [m/s]

Average SNR Change [dB]

04 06 1.0 19 36
Velocity of Gas [m/s]

Average AGC Change[dB]

0o —= —m = | o4 A — — = 0  — —_—
5 - 5] - 5] o
T T T T T T T T T T T T T T T
04 06 10 19 36 04 06 10 19 36 04 06 10 19 36

Velocity of Gas [m/s]

Velocity of Gas [m/s]

Velocity of Gas [m/s]

Diagnostics state of 5/9/2011 13:10:28 <online>
Printed on 5/9/2011 13:10:28
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Maintenance

6.4.4

Figure 88

Trend report
creation tab

Trend report

If Maintenance Reports have been created on a regular basis, a trend analysis of
diagnostic indicators can help to find gradual changes in the state of the meter that occur
over a long term period (- Figure 89).

"Trend report creation" tab

Report manager

Meters

D

Meter Mame:

2plex check meter

Fée
Derozaehler (JER)
Cermozaehler (JBR)
Demozaehler (TEL)
FLOWSICE00 Zplex - Main Meter

Setial Number
03018503

05 =
66135%37
0pS28707
05228755
06448799
07423604

Description

2plex check meter

ipfad
3" 4Ffad
&" | 4Ffad
3" | 4Pfad
MMain Meter

Station

Demozahler Showroom

Praductmanagement
Productmanagement
Productmanagement

Demozahler Showroom

Reports and Records

Trend report creation

Include | Date ¥ | Time Event Flowrate [m3/h] Pressure [bar(a)] Temperature [C] MNare Description Log Length (samples)
05/06/2011 | 13:26:20 8 Measurement record 0.00000 10.411100 17,78/ Calibration 2plex [ 4inch Measuring point Gmax 3
05/06/2011 |13:26:02 | Measurement recard 0,00000 10.411100 17,78 | Calibration 2plex [ 4inch Measuring point 0,7 Qmax 3
05/06/2011 | 13:25:45 @ Measurement record 0,00000 10411100 17,78 Calibration Zplex | dinch Measuring point 0,4 Qmax 3
O5{0A{2011 | 13:25:27 | Measurement record 0.00000 10.411100 17,78 | Calibration Zplex | 4inch Measuring point 0,2 Qmax 3
05/06/2011 |13:25:09 || Measurement record 0.00000 10.411100 17.78 | Calibration 2plex | 4inch Measuring point 0,1 Qmax 3
OS{06/2011 132440 | Measurement record 0,00000 10,411100 17,78 | Calibration 2plex [ 4inch Measuring point Gmin 3
042002011 104056 8 Measurement record 247.19510 10.411100 17.78 | Copy From cache 1200
0d4/19/2011 | 16:48:05 ﬂ Measurement record 247.33050 10.411100 17.78 Diagnosesitzung Diagnosesitzung 38
O4/06/2011 | 13:35:41 D Measurement record 246.12380 10,411100 17,78 | Flow Session Flow Session 537
04/06/2011  |13:26:16 @ Measurement record 245.58430 10.411100 17,78 Diagnosis session Diagnosis session 4%
047042011 | 17:56:53 ¥ Measurement record 212.32050 10411100 17,78 High pressure calibration high pressure Calibration 20
04f01j2011 | 14:45:20 | Maintenance report 24185120 10.411100 17.78 Maintenance repart Maintenance report 214
04012011 |14:39:23 djq' Maintenance report 241.51840 10.411100 17,78 Mainktenance report Maintenance report 19
033102011 |15:31:24 dj' Maintenance report 241,52220 10,411100 17,78 Maintenance report 105
03f31)2011 |15:08:33 dj‘ Maintenance report 24206280 10.411100 17.78 Maintenance repart 104

iSeIect nana| | Select all ‘ |Sa\ectforwardflow| |Selact reverse ﬂow‘ Export raw data ‘ | Create trend report
To create a Trend Report, follow the described procedure:
» Choose "Reports/Protocols / Report Manager" from the menu to open the Report
Manager (Figure 88).
» Go to the "Trend report creation" tab.
» Select all reports and records that you want to include in the trend analysis.
® Select only reports and records that were created under comparable operating

conditions concerning flow rate, pressure and temperature.

» Click "Create trend report" or "Export raw data".

+ ° The "Export raw data" command exports the average values of each record to
an Excel file.
T . .
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Figure 89

Trend report, example page

FLOWSIC600 - Trend Report

SICK

Sensor intelligence.

Meter name: 2plex main meter Address: Bergener Ring 27
Serial number: 09018502 City/State: Ottendorf-Okrilla/Dresden
Station name: Demozéhler Showroom Zip code: 01458
Country: Germany
Meter Operating Data
Internal meter ID: 0,14200 m Number of paths 4 Print date (PC): 7/26/2011 (mm/dd/yyyy)
Internal pipe ID: 0,15870 m max. Velocity of Gas: 50m/s Print time (PC): 14:39:12 (hh:mm:ss)
60 5
58 |
. -4
s6 - ° e
-8
54 -3
@
S <
3 8
2 2 e —o 3
Q @
<] 4 2 &
<
50
48 1
46
T T T T T T T T T T T 0
31032011 02042011 04042011 06042011  08.042011  10.042011 12042011  14.042011 16042011  18.04.2011  20.04.2011
5
48
[ § — |4
5] —5 DE—" ¢
&g o I
_________ = >
42 o BR——— -3
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I H
2 39 o L
4 o)
z 2 &
&G
36
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33
30 T T T T T T T T T T T 0
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I poth; op B path2 A8 [ Jpath3ap I patha A5 [ path1 pa I path2 A [ path3pa [—dpathaBa I Bvelocity of Gas
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6.4.5

6.5

Backup of MEPAFLOWG600 CBM meter database

To ensure that a computer problem will not result in data loss, a frequent backup of the
MEPAFLOWG600 CBM database file (- pg. 58, 2.9.3) is highly recommended. This file
includes the MEPAFLOWG600 CBM meter database.

The database file "DATABASE.FDB" is created during the installation process and stored in
the file path you specified for the software installation. Default storage path is:
"C:\programs\SICK\MEPAFLOWG600 CBM".

A copy of this file should be created on a regular basis and should be stored in a safe place
(e.g. a CD-ROM).

To restore a backup after a system crash, repeat the installation routine and then
overwrite the newly created "DATABASE.FDB" with the backup.

Optional adaptation of the User Warnings

When a history of diagnostic values has been established e.g. by the regular saving of
Maintenance Reports, the User Warnings Limits (- pg. 149, 5.7.1) and the Diagnostics
Comparison Limits (- pg. 159, 5.7.3) can be further optimized.

Please contact your local SICK representative if you need help with this.
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_Troubleshooting

FLOWSIC600

7 Troubleshooting

General troubleshooting

Indication of meter states, system alarms and warnings
Generation of diagnosis session

Meter connection troubleshooting
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7.1

7.2

This chapter provides solutions for problems highlighted by routine tests during
maintenance (- pg. 169, 6.2) or the function tests after commissioning (- pg. 146, 5.6).

If the cause of the problem cannot be localized, it is recommended to use the
MEPAFLOWG600 CBM software to record the current parameter set and diagnosis values in
a diagnosis session file (- pg. 198, 7.3) and send this to a local SICK representative.

General troubleshooting

Problem Possible causes Actions
® No display » Check the input voltage at terminals 1
® No pulse fre- and 2.

quency Faulty power supply |» Check cables and terminal connections.
® No active status Caution

signal Take the relevant safety precautions!

» Create a diagnosis session according to
Defective device - pg. 198, 7.3 and contact your local SICK
representative.

Indication of meter states, system alarms and warnings

The FLOWSIC600 gives information about alarms and warnings in the following ways:

® The LCD display indicates active system alarms or warnings. If a current error or
warning is active, the display will flash and a message will be displayed with a message
number in the upper right corner (- pg. 234, 9.4.1 for more details on LCD error
messages).

® A status output can be configured to indicate if the meter status "Data invalid", the
meter status "Check request" or the "Warning" status become active.

® The pulse output can be configured to indicate if the meter is in Configuration Mode or
if the meter status "Data invalid" becomes active.

® The meter status registers can be read via MODBUS (see document "FLOWSIC600
Modbus Specification").

® The MEPAFLOWG00 CBM software can be used to check the meter health. System
alarms and User Warnings are indicated in the Main system bar.

It is recommended to use MEPAFLOWG00 CBM to get further information on the meter's
health:

» If the meter indicates "Data invalid" or "Check request" follow - pg. 189, 7.2.1.
» If the meter indicates "Warning", follow - pg. 191, 7.2.2.
» To do a more detailed check of the meter health (- pg. 195, 7.2.3).
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7.2.1

Checking the "Meter Status" window

The "Meter status" window in MEPAFLOWG600 CBM displays an overview about the meter's
status and operation.

» Use MEPAFLOWG00 CBM to connect to the meter (- pg. 125, 5.3).
» Click on the "System" button in the main system bar to open the "Meter status" window

(- Figure 90).

» Check the general "Meter Status" section (marked in Figure 90) for yellow or red lights.

Meter status light

Causes

Actions

Green light "Measure-
ment valid"

Measurement is valid, meter is operating correctly.

Red light "Measurement
valid"

the error volume counter.1

Measurement is invalid and / orthe
meteris in Configuration Mode.
The measured volume is counted in

» Ifthe meter is in Configuration Mode, choose "File / Operation
Mode" from the menu to switch it to Operation Mode.
» Otherwise proceed according to - pg. 198, 7.3.

Yellow light "Check
request”

surement accuracy.!

One or more paths have failed or
another problem affects the mea-

» Proceed according to - pg. 198, 7.3.

Yellow light " User Warn-
ing Limit exceeded".

A User Warning Limit was
exceeded.2

» Check the User Warnings according to - pg. 191, 7.2.2.

Red light "Path failure"

One or more paths have failed.

» Proceed according to - pg. 198, 7.3.

1 See - pg. 38, 2.6.2 for more details on meter states.
2 See - pg. 41, 2.7 "Technical Information" for more details on User Warnings.

» If there are no yellow or red lights in the general "Meter Status" section you can check
the following other sections (also marked in Figure 90) for yellow or red lights.

Meter status light

Causes

Actions

Yellow light " Logbook
contains unack. entries"

Logbook contains unac-
knowledged entries.

» Download and check all logbook entries according to - pg. 176, 6.4.1.1.

Red light for any Logbook
"full"

The logbook in question is
configured to "blocking"
and is full of entries.

» Download and check all logbook entries according to - pg. 176, 6.4.1.1.
» Clear the meter logbook accordingto - pg. 177, 6.4.1.3.

» Consider reconfiguring the logbook to "rolling" (Parameter Page).

If your meter is configured according to PTB requirements a full Custody
Logbook [1] will activate the meter status "Data invalid".

» Download and check all logbook entries according to - pg. 176, 6.4.1.1.
» Clearthe meter logbook according to - pg. 177, 6.4.1.3.

Yellow light for any Data-
Log "full"

The Datalog in question is
configured to "blocking"
and is full of entries.

» Check the Datalog according to - pg. 179, 6.4.2.2whether the Datalog is
to be configured as "rolling" (- pg. 156, 5.7.2.2).

Yellow light "Battery Lifes-
pan (change battery)"

After 8.5 years this
warning is activated to
force the userto change
the battery.

» See - pg. 197, 7.2.4 for more details.

» Contact trained staff or your SICK representative.

» Trained staff: Change the battery according to the procedure described in the
Service Manual
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Main system bar with "System" button and opened "Meter Status" window

Figure 90
Main system SICK of [mH] Qb [Nmojh]
bar ik 20.20 301.68

General "Meter Status"
section

Status | Advanced or Path Status

Meter S/N: 09018502
Dperating Mode
Operation Mode
Configuration Maode

Air best active

Indication if logbook(s)
contain(s) unacknowledged
entries

Meter Status
Measurement valid

Check request

User Warning Limit exceeded

Path failure (see advanced)

System

Yolurme counter CRC error {a.c.)
Yolume counter CRC error (s.c.)
1f0 Impulse out of range
System time invalid (RTC errar)

Firmware CRC errar

Battery change

Logbookis) contains unack. entries

Battery LifeSpan (change battery)

Signature error

Parameters

Parameter CRC errar

Parameter invalid

Parameter defaults loaded

Path Comp. Param. errar

DSP Parameter errar

Legend

@ 0K, no alarm or warning active
2 Warning active

D Alarm active

® Disabled

" On (enabled)active)

= Off {disabled/inactive)

‘indow always on top

Pressure [bar(a)] Temperature [C]

14.48

Velocity [mfs] 505 [m/s]

19.44 1.30 346.93

Meter date/time: 5/5/2011 16:04:36
Electronic Yolume Corrector (EVC)
EYC hardware error

ENC parameter invalid

HART com, p errar

HART com. T errar

Measurement

DSF error

DSP boot error

DSP measure invalid
Adjust range error

Path compensation valid
Continuous measure mode
Filter Mode active
Logbooks CRC Error
Custody Logboak [1]
Warning Logbook [2]
Parameter Logbook [3]

DatalLogs CRC Error
Diagnostic Comparison (Datalog 1)
Hourly Log (Datalog 2)

Daily Log (Datalog 3)

Paramater write lock: UNLOCKED

Uik systern in meter: METRIC

Opens the "Meter
Status" window

System

User

Performance

_

Full

Full

"Logbooks"
section

"Datalogs"
section
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7.2.2 Checking the "User Warnings" window
The "User Warnings" window displays an overview about the User Warning status.
» Use MEPAFLOWG00 CBM to connect to the meter (- pg. 125, 5.3).

» Click on the "User" button in the main system bar of the MEPAFLOWG00 CBM screen to
open the "User Warnings" window (- Figure 91).

» Check the window for yellow lights and proceed according to - pg. 192, Table 25 .

Figure 91 Main system bar with button "User" and opened "User Warnings" window
Opens the "User
Warnings" window
SICK Qf (m3H] Gh [Nm2h] Pressure [bar(a)] Temperature [°C]  Velocity [m/s] 505 [m/s] System User Performance
Sensor Intelligence. 20.20 301.68 14.48 19.44 1.30 346.93

Warnings

Skatus Configuration Diagnostic Comparison limiks

User warnings

Meter 5/N: 09018502
Meter date/time: 4/20,/2011 15:46:33

System warnings

Profile Fackor

Swmmektry

Theoretical 505 deviation
High Gas Velocity

Low Input Woltage

Logbook Full of unack. entries
Diagnostic difference

Battery LifeSpan (change battery)

Path warnings Pl P2 P3 P4
Path turbulence uuuu
SHR. lirnit nuun
AGLC limik Buuu
AGEC deviation Euﬂu
S05 deviation uuuu
Perfarmance limit uuuu

Legend
& Warning not active

2 Warning ackive
® Disabled

] Window always on kop
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Table 25 Interpretation of active User Warning status
:::IOW LED Possible causes Actions
» Compare the current value with previous
measurements (e.g. Maintenance Report
A change of the symmetry value may be caused from commissioning) and check whether the
Profile factorl | by contamination, blockage or deposits in the User Warning limit is configured correctly
line that change the symmetry of the flow profile. (- pg. 149,5.7.1).
Create a Diagnosis Session according to
- pg. 198, 7.3 and contact your trained staff.
Compare the current value with previous
measurements (e.g. Maintenance Report
A change of the symmetry value may be caused from commissioning) and check whether the
Symmetryl by contamination, blockage or deposits in the User Warning limit is configured correctly
line that change the symmetry of the flow profile. (- pg. 149,5.7.1).
Create a Diagnosis Session according to
- pg. 198, 7.3 and contact your trained staff.
A deviation of the measured Speed of Sound
(SOS) from the theoretical SOS may be caused
by: . o
- asynchronous determination of the Ch'eckt‘rtlhestggoreltlcalltSOS>for pllz\aﬂugltill|ty
measured and the theoretical SOS due to ;S'nf’ %h kca Céj ator - Sii an:_enlanc;:/
fluctuations in gas composition and analysis outine Checks / Comparing theoretical an
time lag, measured Speed of Sound (SOS)
Theoretical | _ 3 function of the pressure measurement, Check the updating cycle between meter and
(SOS) deviation ) the device transmitting the theoretical SOS
- malfunction of the temperature Check th dthe t ;
measurement, eck the pressure and the temperature
. . measurement for plausibility or errors
- malfunction of the gas composition . . . .
Create a Diagnosis Session according to
measurement, )
. - pg. 198, 7.3 and contact your trained staff.
- malfunction of the meter,
- or deposits on the transducer(s) or meter
body which change the path length.
High gas The current average Velocity of Gas exceeds the The VOG limit should be configured to suit
velocity value "VOG limit". your application.
Low input Ihe power supply vpltalge is beloyv the value
Input voltage warning" and may indicate a
voltage (power . Check the power system
supply) potential problem of the power supply (e.g. low
pply battery status of solar powered system).

1 These User Warning limits are only monitored, as long as certain preconditions are met (- pg. 154, Table 22).
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Interpretation of active User Warning status (continued)

:::IOW Lent Possible causes Actions
Battery >
lifespan Check when the battery was last replaced.
(change The remaining battery lifespan is less than 15% Replace battery within one year (battery age
battery) is 8.5 years)
» Compare the current value with previous
measurements (e.g. Maintenance Report
. o from commissioning) and compare the
Path A change in the path turbulence indicates conditions.

turbulencel

changed flow conditions (e.g. a blocked flow
conditioner).

» Check whether the User Warning limit is
configured correctly (- pg. 149, 5.7.1).

» Create a Diagnosis Session according to
- pg. 198, 7.3 and contact your trained staff.

Interfering noise caused by fittings in the
pipeline, valves that are not fully open, sources
of noise near the measuring location, or
defective ultrasonic transducers may affect the
signal-to-noise-ratio. Other possible sources of
interference include electrical noise caused by

» Compare the current value with previous
measurements (e.g. Maintenance Report
from commissioning) and check whether the

SNR limit bad co_ntgct of the connectors or sources of User Warning limit is configured correctly
(Signal-to- acoustic interference, such as control valves or (- pg. 149, 5.7.1)
noise ratio) very high flow velocities. ' T
. o » Check the AGC level.
These values are generally site-specific and do > Create a Di is Sessi ding t
not change as long as the conditions remain the rea fg% ;a;gnosls iss'ton acc;or_ mg 2 .
same. A reduction in the signal-to-noise ratio > Pé. » (.5 and contact your trained staft.
while the AGC level stays unchanged, hints at
sources of acoustic interference (e.g. pressure
regulator) near the point of measurement.
The signal amplification (AGC level) set by the
meter largely depends on the current process
pressurg. The reception sensitivity |s.|.nversely > Compare the current value with previous
proportional to the process pressure: if the .
o . measurements (e.g. Maintenance Report
. pressure doubles, the sensitivity will be 6dB VR
AGC limit from commissioning) and check whether the
. smaller. R )
(signal User Warning limit is configured correctly

amplification)

Under normal conditions, this value is very
stable over time. Significant fluctuations in the
AGC level indicate a low-quality received signal.
A significant increase under comparable process
conditions is usually caused by dirt on the
ultrasonic transducers.

(- pg. 149,5.7.1).
» Create a Diagnosis Session according to
- pg. 198, 7.3 and contact your trained staff.

1 These User Warning limits are only monitored, as long as certain preconditions are met (- pg. 154, Table 22).
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Interpretation of active User Warning status (continued)

Yellow light

amplification)

this can indicate a malfunction in the ultrasonic
transducers, electronic modules, transducer
cables or parameter settings (signal models,
control limits).

for... Possible causes Actions

The difference between the two ultrasonic » Check, whether the difference in gain is

transducers on each of the measuring paths is increased by a high flow velocity.

small, although it can increase at higher » Compare the current value with previous
AGC deviation |velocities. measurements (e.g. Maintenance Report
(signal If the AGCs of a path deviate more than allowed, from commissioning) and check whether the

User Warning limit is configured correctly
(- pg. 149,5.7.1).

» Create a Diagnosis Session according to
- pg. 198, 7.3 and contact your trained staff.

SOS deviation1

The SOS deviation indicates whether or not a
path is measuring the correct transit time.

The measured speed of sound should be stable.
Sudden changes in the measured value may be
indicative of signal detection problems (which
can affect transit time measurements) or
changes in the gas composition. The speed of
sound in the individual paths should also be
approximately identical (see graph on- pg. 171,
Figure 80).

» Check, whether a low flow rate may be
causing temperature stratification.

» Use the SOS Calculator, to calculate the
theoretical SOS (- pg. 169, 6.2.1).

» Compare the current value with previous
measurements (e.g. Maintenance Report
from commissioning) and check whether the
User Warning limit is configured correctly
(- pg. 149,5.7.1).

» Create a Diagnosis Session according to
- pg. 198, 7.3 and contact your trained staff.

Performance
limit

The performance is the percentage of valid
received ultrasonic signals for each path. That
means, if 5 of 100 transmitted signals do not
meet the acceptance criteria for a signal
analysis, then the performance of this path is
only 95%. The performance of each path should
be very close to 100% (check on the "Meter
Values" page - pg. 171, Figure 80).

Due to signal attenuation on the way from the
transmitting to the receiving sensor or due to
acoustic noise, also caused by very high gas
velocity, the performance can be significantly
lower. The minimum performance at which
reliable gas velocity values are supplied is 5%.
When the performance falls below 5%, the path
fails and will be substituted by a replacement
value (more details - pg. 28, 2.4).

Significant discrepancies in the values under
comparable conditions (pressure, temperature,
flow velocity, gas composition) indicate that
changes have occurred in the device or piping
(e.g. disturbance caused by a valve that is not
fully open).

» A change in performance at comparable
process conditions can indicate a potential
transducer problem (e.g. contamination). A
visual inspection of the ultrasonic signals and
the transducer itself is required.

» Create a Diagnosis Session according to
- pg. 198, 7.3 and contact your trained staff.

1 These User Warning limits are only monitored, as long as certain preconditions are met (- pg. 154, Table 22).
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723

Figure 92

Main system bar

Checking the diagnostic meter values
The "Meter values" page displays detailed diagnostic information:
» Use MEPAFLOWG00 CBM to connect to the meter (- pg. 125, 5.3).
» Choose "Meter / Meter values" from the menu to call up the "Meter values" page
(- Figure 92).
» Check the "Meter values" page for any yellow or red graphs or yellow or red indicators in
the Main system bar. Yellow or red indicates a potential problem.
If any of the graphs or any of the icons in the main system bar are yellow or red, proceed
with checking the "Meter Status" (- pg. 189, 7.2.1) and the "User Warnings" (- pg. 191, 7.2.2).

"Meter values" page
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Troubleshooting

Problem

Possible causes

Actions

Implausible sepeed of
sound

Gas composition,
pressure ortemperature
measurement is
incorrect

Check gas composition, pressure and temperature.
Create a Diagnosis Session according to - pg. 198, 7.3 and contact your trained
staff or your local SICK representative.

Different speed of sound
in the individual paths

Faulty transducer or
electronic module

Create a Diagnosis Session according to - pg. 198, 7.3 and contact your trained
staff or your local SICK representative.

Trained staff: Replace the transducer(s) (see Service Manual, Chapter 7).

Note:

Temperature-induced stratification can result in differences between the individual
paths, especially with very low flow (higher temperatures generate higher speeds of
sound). Even ifthe plantis being filled or if itis shut down, different speeds of sound
may occur in the individual paths as a result of stratification.

Lower signal-to-noise
ratio and reception sen-
sitivity

Increased number of
rejected measurements
in individual paths

Damaged transducer

Create a Diagnosis Session according to - pg. 198, 7.3 and contact your trained
staff or your local SICK representative.
Trained staff: Replace the transducer(s) (see Service Manual, Chapter 7).

Additional sources of
noise due to a valve that
is not fully open, fit-
tings, noise sources
nearthe device

Check the measurement plausibility and number of rejected measurements and, if
necessary, eliminate noise sources.

Create a Diagnosis Session according to - pg. 198, 7.3 and contact your trained
staff or your local SICK representative.

Increased receiver sensi-
tivity (AGC)

Different gas composi-
tion or process pressure

No action required on the device

Transducer(s) are dirty

Create a Diagnosis Session according to - pg. 198, 7.3 and contact your trained
staff or your local SICK representative.
Trained staff: Clean the transducer(s) (see Service Manual, Chapter 7)

Increased number of
rejected measurements
in all paths

Additional noise
sources

Eliminate noise sources

Gas velocity outside the
measuring range
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_Troubleshooting

7.2.4 Battery lifespan / capacity

Because the FLOWSIC600 has no regular maintenance cycle, a user warning will be
automatically generated if the remaining battery life is less than 15%. After 8.5 years, a
warning is generated which forces the operator to change the battery. The battery may only
be changed by trained staff. The procedure for changing the battery is described in the
Service Manual. For further information on warning settings - pg. 149, 5.7.

Figure 93 Flashing message on the LCD display, prompts to change the battery
INFORMATION 1030
LifeSpan Battery
Figure 94 "Battery Lifespan” status bit in "Meter Status” window

== Meter Status

Status

Advanced or Path Status

Meter S/N: 06528707
Operating Mode
Operation Mode
Configuration Mode

Air test active

Meter Status
Measurement valid

Check request

User Warning Limit exceeded
Path failure (see advanced)

Meter date ftime: 1/1/1970 00:00:57
Electronic Volume Corrector (EVC)
EVC hardware error

EVC parameter invalid

HART com. p error

HART com. T errar

Measurement
DSP error
DSP boot error

DSP measure invalid

3

Subject to change without notice

Adjust range errar
System Path compensation valid
Wolume counter CRC error (a.c.) Continuous measure mode

Filter Mode active

Volume counter CRC error (s.c.)

1/0 Impulze out of range

"Batter System time invalid (RTC error) Logbooks CRC Error Full
. y,. Firmware CRC errar Custody Logbook [1] _—
Lifespan" status ) ;
blt Logbook(s) contains unack. entries ‘Warning Logbook [2] _—
Battery LifeSpan (change battery) Parameter Logbook [3] _—

Signature error
DatalLogs CRC Error Full
Diagnostic Comparison (Datalog 1)
Hourly Log (Datalog 2)

Daily Log (Datalog 3)

Parameters
Parameter CRC error

Parameter invalid

Parameter defaults loaded
Parameter write lock:
Unit system in meter: METRIC

Path Comp. Param. errar

DSP Parameter error

Legend

@ 0K, no alarm or warning active
2 Warning active

9 Alarm active

# Disabled

" On (enabled/active)

= Off (disabled finactive)
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Troubleshooting

7.3

Figure 95

"Diagnosis

session" item

Generation of a Diagnosis session
If it becomes necessary to generate a Diagnosis session for remote support, follow the
procedure described below:

» Start the MEPAFLOWG00 CBM software and establish an online connection to the
meter (see - pg. 125, 5.3 for all necessary preparations).

» Choose "Tools / Diagnosis session" from the menu or click the "Diagnosis session" item
in the Key navigation (- Figure 95)

L =
save As ]3] > o
s Savein | 3 Tes Facity Metst_ 5256747 - ¥
Lo ation
W St lecaat = Test Facliy Heter_3008-02-13, pesmons
r E25aT4T SO Hahe Test Fachty
B Datarmcorde + Recami TLI000L Mster name Test Faciity Mater
&  Meter loghook . 00 ehretnn T Damo meter
ifn Infurmation L_J k7 hec Corrgarey SIXPMATH
U Meter values Deieo 06t hex Address Bergener Ring 27
il Morkenance report Oa80AL s Cty | ke Evesden
= kil || " n'_j,n 200 17 Zp - Code 1458
Toolks E; VD227 225%35 Courtry iaermany
[ x wl bece 208,07 et d Save
RrgaxtsfProbocob: ¥ My Compuies
@ ¢ =l =
Mpatrceh. | Save o g Seziont [ [* smesions| - | Caneed |
150 4
1320 4
1250
§ ]
LF
2
04T F0:495T 10:S0:07 10:50:17 LOS0e27 105037 101S0e4T E0IS0UET 10eS07 105107 VOB L2T LOISEAAT L0ISET
» Specify a file name. (The file path is set according to the program settings. If necessary,

specify a different path.)
» Click the "Save" button.

» MEPAFLOWG00 CBM will now download the logbooks from the meter and generate a
Diagnosis session with all relevant data. The entire process usually takes about three
minutes. If the logbooks contain a lot of entries, the process may take longer.

Email the Diagnosis session file to your SICK representative for support.

v

198

FLOWSIC600 - Technical Information - 8010125 V4.0 - © SICKAG |

Subject to change without notice



Subject to change without notice

_Troubleshooting

7.4 Meter connection troubleshooting

Meter not found at initial connection/connection lost during session

» Check all cables and the hardware. Check also the correct installation of the adapters
(see »pg. 123,5.2.1 and - pg. 124, 5.2.2).

» Attempt to re-establish connection via "Connect to Meter" window.

» Use the options in the window displayed to make MEPAFLOW600 CBM search with

wider options ( - Figure 96), especially if parameters (e.g. the baud rate) may have been
changed.

o If necessary, the RS485 ports can be assigned to a specific bus address (Reg.
+1 #5020 "DeviceBusaddress"). The service port always has the bus address "1".

Figure 96 "Meter not found" dialog for the specification of wider search options.

“not found

@ Meter not connected !
Check cabeling and hardware.
Use options below.

[ 5earch on all serial COM interfaces COM1

O search with broadcast adress (0) 1

[0 search with all baudrates 9600 -
O 5earch with all communication prokocols SICK MODEBUS ASCIT v
[ Search with all data protocols =3 | n =|l -

[T Save setkings

Calculated search steps: 1

Conneck ‘ ‘ Cancel
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_List of Parts

8

FLOWSIC600

List of Parts

Tools and accessories
Spare parts
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8.1

Tools and accessories

Designation Part number
Transducer extraction tool 7041772
Special key for extractable ultrasonic transducers up to 16" 7041872
Special key for extractable ultrasonic transducers from 18" 4047937
Coax connection tool NL200 4047938
LCD control set (magnetic pen, adhesive straps) 2032787
MEPA interface set RS485 / RS232 (Adam, power supply, cable) 7041773
MEPA interface set RS485 / USB Nientech (converter, cable, plug, software) |6030669
MODBUS TCP to MODBUS ASCII/RTU Converter 6044004
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_List of Parts

8.2

Spare parts

SPU housing and electronic module

Designation Part number
Power supply terminal box cover 7041671
Set of clips (for SPU housing rear cover and front panel) 2031000
SICK LCD front panel 7041660
SICK LED front panel 7041659
Connection block for hardware variant 1, 2, 4, 5, 7, 8, 9, A (ATEX/CSA) 2040275
Connection block for hardware variant 1,2,4,5,7,8,9,A (IECEXx) 2062870
Connection block for hardware variant 6, B (ATEX/CSA/IECEX) 2056878
Fuse board with parts needed for assembly 2041502
Electronic block 11A/D 135 kHz (power, SPU, 1/0, analog) 2040382
Electronic block IIC/BCD 135 kHz (analog board and shunt board) 2040383
Electronic block IA/D H 135 kHz (analogue board and shunt board) 2040384
Electronic block IIC/BCD H 135 kHz (analogue board and shunt board) 2040385
Electronic block IIA/D A 135 kHz (analog board and shunt board) 2046414
Electronic block IIC/BCD A 135 kHz (analog board and shunt board) 2046413
Electronic block 11A/D H 200 kHz (analog board and shunt board) 2040386
Electronic block 1IC/BCD 200 kHz (analogue board and shunt board) 2040387
Electronic block l1IA/D H 200 kHz (analog board and shunt board) 2040388
Electronic block IIC/BCD H 200 kHz (analogue board and shunt board) 2040389
Electronic block l1IA/D A 200 kHz (analog board and shunt board) 2046354
Electronic block IIC/BCD A 200 kHz (analog board and shunt board) 2046353
Buffer battery 7048533
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Ultrasonic transducers and gaskets

Designation Part number
Transducer pair, type S1 (200 kHz, 100 bar, 85 °C, titanium, P18) 7042400
Transducer pair, type S2 (200 kHz, 100 bar, 120 °C, titanium, P18) 7041787
Transducer pair, type 22 (200 kHz, 250 bar, 120 °C, titanium, P18) 2039997
Transducer pair, type S6 (200 kHz, 100 bar, 120 °C, titanium, P10) 7042607
Transducer pair, type 26 (200 kHz, 250 bar, 120 °C, titanium, P10) 2039441
Transducer pair, type S7 (135 kHz, 16 bar, 180 °C, titanium, P18) 2040392
Transducer pair, type S8 (135 kHz, 100 bar, 180 °C, titanium, P18) 2034125
Transducer pair, type 28 (135 kHz, 250 bar, 180 °C, titanium, P18) 2032538
Transducer pair, type M6 (200 kHz, 10 bar, 120 °C, titanium/+layer, P10) 2032592
Transducer pair, type L8 (135 kHz, 250 bar, 180 °C, titanium, P18) 2040394
Transducer pair, type 46 (200 kHz, 450 bar, 150 °C, titanium, P14) 2040391
Transducer pair, type K4 (135 kHz, 63 bar, -196°C, stainless steel, P14) 2062720
Transducer pair, type N8 (135 kHz, 63 bar, 180°C, stainless steel, P18) 2048186
O ring 15 * 2.0 (Viton, natural gas resistant, -25 ... +200 °C) 7045173
O ring 15 * 2.0 (Viton, LT170-TT, natural gas resistant, -40 ... +200 °C) 5314393
O ring 15 * 2.0 (Celrez, FFKM-900, -10 ...+260 °C) 5315517
Oring 11.5 * 1.5 (Viton, natural gas resistant, -25 ... +200 °C) 5313739
Oring 11.5 * 1.5 (Viton, V747-75, -25 ... +200 °C) 5314241
Oring 11.5 * 1.5 (Celrez, FFKM-900, -10 ...+260 °C) 5314490
Oring 7.5 * 1.5 (Viton, natural gas resistant, -25 ... +200 °C) 7044129
O ring 7 * 2.0 (Viton, LT170-TT, natural gas resistant, -40 ... 200 °C) 5315493
Other

Designation Part number
Sealing plug 1/4" NPT, stainless steel, for pressure connection 7045206
Sealing plug 1/8" NPT, stainless steel, for pressure connection 2039447
Retaining bolt M16*1.5 ID 10mm 4039880
Retaining bolt M22*1.5 ID 14mm 4040076
Retaining bolt M27*2 ID 18mm 7041294
Tooth washer 18.2 (for transducer P10) 5321752
Tooth washer 110.5 (for transducer P14) 7045916
Spring washer B12 (for transducer P18) 7045991
Serrated lock washer | 8.2 5313705
Sealing cord for cap, 2.0-EPDM (yard ware) 5308767
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Appendix

FLOWSIC600

9 Appendix

Conformities and technical data

Characteristic properties and dimensions of the meter body
Operation and menu structure of the SPU with LCD display
Logbooks

SPU terminal assignment

Connection diagrams for operating the FLOWSIC600 in hazardous areas in
accordance with North American Guidelines (NEC, CEC)

Wiring examples

Reports created with MEPAFLOWG00 CBM
Sealing plan

Outline drawings
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9.1 Conformities and technical data

9.1.1 CE certificate
The FLOWSICGB00 has been developed, manufactured and tested in accordance with the
following EC directives:
® Pressure Equipment Directive 97/23/EC
® Directive 94/9/EC (ATEX)
® EMC Directive 2004/108/EC
® MID Directive 2004/22/EC

Conformity with above directives has been verified and the device has been marked with
the CE label. The specific designation of the pressure equipment demanded according to
the Pressure Equipment Directive 97/23/EC under part 3.3 and 3.4 can be found in the
MDR of the FLOWSICG00.

9.1.2 Standard compatibility and type approval

The FLOWSIC600 conforms to the following norms, standards or recommendations:
EN 60079-0, EN 60079-1, EN 60079-7, EN 60079-11, EN 60079-26
OIML R 137-1, 2006, "Gas meters, Part 1: Requirements"
OIML D 11, 2004, "General requirements for electronic measuring instruments"
A.G.A Report No. 9, 2007, "Measurement of Gas by Multipath Ultrasonic Meters"
APl 21.1 "Flow Measurement Using Electronic Metering Systems"

ISO 17089-1, 2010, "Measurement of fluid flow in closed conduits - ultrasonic meters
for gas - Part 1: Meters for custody transfer and allocation measurement."

® BS 7965, 2009, "Guide to the selection, installation, operation and calibration of
diagonal path transit time ultrasonic flow meters for industrial gas applications.

2“ Type approval for commercial or custody transfer has been granted by the relevant
authorities, e.g.:

- Germany: PTB (Physikalisch-Technische Bundesanstalt), code number 7.421 /
03.05

- Netherlands: NMI (Netherlands Meetinstituut), code number B35

- Canada: Measurement Canada, Approval No. AG-0521

- Switzerland: Metrologie und Akkreditierung Switzerland, Appr. No. CH-G4-04404-00
- Europe: MID Approval, DE-08-MI002-PTBO05

- GOST

9.1.3 WELMEC compliance
The interfaces and the software of the FLOWSIC600 have been designed non-reactive in
terms of the Eichordnung, Anlage 7 "Messgerate flir Gas" (calibration regulations, Annex 7
"Gas Meters") and the requirements of the WELMEC regulation 7.2, and documented
completely in document "Interface description".
The test results were archived in a traceable manner and can be provided on request.
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Figure 97 Common key code (for short description of meter design, indicated on Type Plate* and Instrument Data Sheet**)
Type Code FLOWSIC600
Group 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
{KevcodeIFwOO—Hl\\HII\HHI I E
METER BODY
Path configuration
1-Path
2-Path
4-Path

1+1-Path redundant
2+2-Path redundant
4+4-Path (Quatro)
4+1-Path (2plex)
2-Path crossed
4-Path crossed
2-Path Special
2 [ Overall length

2

DA RN AN =
OXXODIDTOVO

D 2D
3D 3D
4D 4 D
5D 5D
6D 6 D
Shortened Meter body s D
Other size X D

3 Nominal size

2"/DN 50 0 2
3"/DN 80 0 3
4" /DN 100 0 4
6" /DN 150 06
8" /DN 200 0 8
10"/ DN 250 10
12"/ DN 300 12
16"/ DN 400 16
Other size # #

4 Connection flange type

ASME B16.5 / ASME B16.47 (>24") C L # # # #
DIN EN 1092-1 P N # # # #
GOST 12815-80 / 12821-80 / GOST-R 54432-2011 P N # # # #
NORSOK L 005 N K # # # #
TECHLOK I N X X # #
Grayloc G R X X # #
EN 1759-1 C L # # # #
Other type X X X X X X
5 | Connection diameter
Schedule #### S C # # # #
Specified in [mm] (DIN) # # # # #

6 Flange type / sealing face

Raised Face (ASME B16.5/ B16.47)
Ring Type Joint (ASME B16.5 / B16.47)
Form B1 (EN 1092-1/ 1759-1)

Form B2 (EN 1092-1/ 1759-1)

Form # Inlet / Form # Outlet (EN 1092-1 / 1759-1)
Version Vi (GOST 12815-80 / 12821-80)
Type T# (GOST-R 54432-2011)
Special design

7 | Material

Carbon Steel

Stainless steel

LT-CS

Duplex

Superduplex

Superaustenit

Aluminium

Other material

8 Connection for Extraction Tool

Yes

No

ULTRASONIC TRANSDUCER (Will be selected by SICK on the basis of the technical data ) —-

SIGNAL PROCESSING UNIT
Ex-proof-design

None

CSA Group D T4

CSA Group B, C, D T4

ATEX A T4, M20x1.5

ATEX IIC T4, M20x1.5

ATEX IIA T4, 1/2 NPT

ATEX IIC T4, 1/2 NPT

|IECEXx IIA T4, M20x1.5

|IECEx IIC T4, M20x1.5

|IECEx IIA T4, 1/2 NPT

IECEx IIC T4, 1/2 NPT
Power supply

12...24V DC D C
Data outputs

Hardware variant 1 (4 digital outputs)

Hardware variant 2 (1 analog current output and 3 digital outputs)

Hardware variant 4 (1 analog current output and 2 RS485)

Hardware variant 5 (with integrated EVC, p- and T-transmitters externally power supplied, /O board with DSP)

Hardware variant 6 (with integrated EVC, p- and T-transmitters internally power supplied, /O board with DSP)

Hardware variant 7 (same as hardware variant 1, but with LowPressureAnalogBoard)

Hardware variant 8 (same as hardware variant 2, but with LowPressureAnalogBoard)

Hardware variant 9 (same as hardware variant 4, but with LowPressureAnalogBoard)

Hardware variant A (same as hardware variant 5, but with LowPressureAnalogBoard)

Hardware variant B (same as hardware variant 6, but with LowF
HART-Protocol (By selection of hardware variant 2 and 8 only)

Yes

No
Front panel

LED SICK 0

LCD SICK 1
Custody transfer design meter ~

Yes

No

Rev. 1.12 # ... to be specified by SICK
* ... only design of USM, no restriction to type approval
2013/05 (4P; 5C; 4R --> Y / other path configurations --> N)

Sensor Intelligence. E 69423

X 4 <#®OID
PEE T I

PR IENERE CERACY

z <

©

3

POONDARWN SO

5

D>o0oNOO AN~

@

z <

=

@

z <

* See - pg. 256, Figure 121
** The Instrument Data Sheet is included in the Manufacturer Data Report (MDR).
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9.1.4 Technical data

° Type approval
+1 The information in this section may differ from the type approval which is valid
for the FLOWSICG00 in your country.
Please use your national type approval for the FLOWSIC600.

Table 26 Common meter sizes and flow rates
Actual flow rate Actual flow rate :
Nominal Size [ma/h] ffe/h] Max. Veloclty”
/'\ Qmin Q Qmax? Qmin Qmax ! [m/sec] | [ft/sec]
M4 DN 50 (NPS 2) 4 13 400 140 14,000 65 213
DN 80 (NPS 3) 8 32 1000 280 35,000 65 213
TYPE APPROVAL| DN 100 (NPS 4) 13 50 1,600 460 56,000 60 197
DN 150 (NPS 6) 20 80 3000 710 106,000 50 164
DN 200 (NPS 8) 32 130 4500 1,130 159,000 45 148
DN 250 (NPS 10) |50 240 7000 1,770 247,000 40 131
DN 300 (NPS 12) |65 375 8000 2,300 282,000 33 108
DN 350 (NPS 14) |80 375 10000 2,830 353,000 33 108
DN 400 (NPS 16) 120 600 14000 4,240 494,000 33 108
DN 450 (NPS 18) 130 650 17000 4,600 600,000 33 108
DN 500 (NPS20) 200 975 20000 7,070 707,000 33 108
DN 600 (NPS24) 320 1500 32000 11,300 1,131,000 |33 108
DN 700 (NPS28) 400 2000 40000 14,100 1,414,000 |30 98
DN 750 (NPS30) 400 2000 45000 14,100 1,590,000 |30 98
DN 800 (NPS32) 400 2400 50000 14,100 1,767,000 |30 98
DN 900 (NPS36) 650 3750 66000 23,000 2,333,000 |30 98
DN 1000 (NPS40) 650 5000 80000 23,000 2,828,000 |30 98
DN 1050 (NPS42) 1300 6000 85,000 46,000 3,004,000 |30 98
DN 1100 (NPS44) 1400 6500 90000 49,500 3,181,000 |28 92
DN 1200 (NPS48) |1600 7000 100000 56,600 3,535,000 |27 89

1 Qmax can be limited by the working pressure and attenuation of the gas medium

o *When a configuration with flow conditioner is used, the velocity of gas must
+L ot exceed 40 m/s (131 ft/s) in the pipe.
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Table 27 Technical data

Meter characteristics and measuring parameters

Measured variables

Flow rate, volume at flowing and base conditions, gas velocity, speed of sound

Number of measuring paths

2,4, 4+1, 4+4

Measuring Principle

Ultrasonic transit time difference measurement

Measured medium

Natural gas, No, O, air, CoHg, vapor, process gases

Measuring ranges

Actual flow rate. \4 ...400m3/h / 1,600 ... 100,000 m3/h

Measuring ranges depending on nominal pipe size

Repeatability

<0.1 % of reading

Accuracy

Error limits

2-path version 1 <+1%

4-path version 2 <+0.5%
Dry calibrated

4-path version 2 <+0.2%
After flow calibration and adjustment with constant factor

4-path version 2 <+0.1%
After flow calibration and adjustment with polynominal or piece-
wise correction

L Within range Q... Qmax With straight inlet/outlet section of 20D/3D or with flow straightener
10D/3D

2 Within range Q; ... Qmax With uninterrupted inlet/outlet section 10D/3D or with flow
straightener 5D/3D

Diagnostics functions

Integrated device diagnosis and extended diagnosis use software MEPAFLO600 CBM

Gas temperature -40°C...+180°C
Onrequest: -194 °C ... +280 °C
Operating pressure 0 bar(g) ... 250 bar(g)

On request: Up to 450 bar (g)

Nominal pipe size

2" ...48" (DN 50... DN 1200)

Ambient conditions

Ambient temperature ATEX, CSA -40°C...+60 °C
IECEX -40°C...+70°C
Optional IECEx -50°C...+70°C
Storage temperature -40°C...+70°C
Ambient humidity < 95% relative humidity
Approvals
Conformities AGA ReportNo. 9
API21.1
OIMLD11
OIMLR137-1
ISO 17089-1
BS 7965
Type approvals: MID, Measurement Canada, GOST ...
Ex approvals IECEX Gb/GaExdeib[iaGa]llAT4

Gb/GaExdeib[ia Ga]llICT4
Ultrasonic transducer, intrinsically safe

ATEX I1'1/2G Exdeib [ia] IAT4
I11/2G Exdeib[ia] ICT4
Ultrasonic transducer, intrinsically safe

NEC/CEC (US/CA) Class |, Division 1, Groups B,C,D T4
Class I, Division 2, Groups A, B, C,D T4
Class |, Division 1, Group D T4
Class I, Division 2, Group D T4
Ultrasonic transducer, intrinsically safe
Electrical safety CE

IP classification

IP65/1P66/IP 67
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Outputs and interfaces

Analog output

1 output (optional):
4..20mA, 200 Q
Active/passive, electrically isolated

Digital outputs

Up to 3 outputs:
30V,10 mA

Passive, electrically isolated, open collector or acc. to NAMUR (EN 50227),
fmax = 6 kHz (scalable)

Interfaces RS-485 (2x, for configuration, measured value output and diagnosis)
Bus protocol MODBUS ASCII
MODBUS RTU
HART
Operation Via meter display and software MEPAFLOW600 CBM
Installation
Dimensions (W xH x D) See dimension drawings
Weight Depending on device version

Material in contact with media

Low-temperature carbon steel, stainless steel, Duplex steel

Electrical connection

Voltage 12...28.8VDDC

For active current output: 15 ... 28.8 VDDC
Power input <1wW
General

Scope of delivery

The scope of delivery is dependent on the application and the customer specifications.
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Criteria applicable to meter when used in accordance with metrological type approval

Table 28 Meter sizes according to metrological type approval
Meter . Measuring range (Qmin [m3/h]) Max. flow thg:
size Meter size rate Qmax [pulses/

>1:100 | 1:80 1:50 1:30 1:20 | [m¥/h] m?]
DN80 G100 8 160 45000
@) G160 8 13 250 28800
G250 8 13 20 400 18000
G400* 8 13 20 32 650 11100
DN 100 |G160 13 250 28800
(4") G280 13 20 400 18000
G400 13 20 32 650 11100

G650* 13 20 32 50 1000 7200
DN 150 |G250 20 400 18000
6" Gaoo 20 32 650 11100
G650 20 32 50 1000 7200

G1000 20 32 50 80 1600 4500

G1000E 32 2200 3272

G1600% 20 32 50 80 130 2500 2880
DN200 | G400 32 650 11100
") geso 32 50 1000 7200
G1000 32 50 80 1600 4500

G1600 32 50 80 130 12500 2880

GI1600E |32 40 3600 2000

G2500% |32 80 130 200 4000 1800

DN250 |G1000 50 80 1600 4500
(10%) 51600 50 80 130 2500 2880
62500 50 80 130 200 4000 1800

G2500E 50 5000 1285

G4000* 50 80 130 200 320 6500 1110

DN300 |G1600 80 130 12500 2880
(12) 62500 80 130 200 4000 1800
G4000 65 80 130 200 320 16500 1110

G4000E 65 7800 920

DN350 |G1600 80 2500 2880
(14 52500 80 130 200 4000 1800
G4000 80 130 200 320 6500 1110

G4000E 80 7800 920
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Meter _ Measuring range (Qmin [m3/h]) Max. flow ?:\(::3:
size Meter size rate Qmax [pulses/

>1:100  1:80 1:50 1:30 1:20 | [m%/n] m?]

DN400 | G2500 130 200 4000 1800
(16" "Ga000 130 200 320 6500 1110
66500 120 200 320 500 10000 | 720
G6500E | 120 12000 600

DN450 | G4000 130 200 320 6500 1110
(18") 156500 130 200 320 500 10000 1720
G10000 | 130 16000 450

DN500 | G4000 200 (320 6500 1110
(20")  "Ge500 200 320 500 10000 720
10000 200 320 500 800 16000 450
G10000E | 200 20000 360
DN550 | G6500 200 320 500 10000 720
(22") " "G10000 200 320 500 800 16000 450
G16000 | 200 25000 288
DN 600 | G6500 320 500 10000 720
(24"} "G10000 320 500 800 16000 450
G16000 320 500 800 1300 25000 288
G16000E | 320 32000 225
DN 650 | G6500 320 500 10000 720
(26")  "G10000 320 500 800 16000 450
G16000 320 500 800 1300 25000 288
G16000E 320 32000 225
DN 700 | G6500 500 10000 720
(28") " "G10000 500 16000 450
G16000 500 25000 288
G25000 (400 500 40000 180
DN 750 | G6500 500 10000 | 720
(30%) " "G10000 500 16000 450
G16000 500 25000 288
G25000 400 500 40000 180
DN800 | G10000 500 800 16000 450
(32)  "G16000 500 25000 288
G25000 (400 1500 40000 180
DN850 | G16000 800 25000 288
(34 1525000 800 40000 180
G40000 650 800 65000 111
DN900 | G16000 800 25000 288
(36")  "G25000 800 40000 180
G40000 650 800 65000 111
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Measuring range (Qmin [m3/h]) Max. flow Meter
Meter . factor
. Meter size rate Qmax
size sy | [Pulses/
>1:100 | 1:80 1:50 1:30 1:20 | [m¥/h] me]
DN950 |G16000 1300 25000 288
(38) 625000 1300 40000 180
G40000 800 1300 65000 111
DN 1000 G16000 1300 25000 288
(40") 1525000 1300 40000 180
G40000 | 650 800 1300 65000 111

Any flow rates given above are also valid in the bidirectional mode.

G-classes marked with an asterisk (*) must only be used in configuration No. 2 (see

- pg. 99,4.2.2).

G-classes marked with an (E) have an extended max. flow rate (max. flow velocity V., =
36 m/s) related to commonly established turbine meter G-classes.

The transition flow Q, is based on the flow range the meter is designed for according to
the main plate. It is:

- for a flow range of 1:20 Qt=0.20 Qnax and
- for a flow range of 1:30 Qt=0.15 Qux and
- for a flow range of > 1:50 Qt=0.10 Qpnax

Higher values for Q,,i, and lower values for Q.,.x are admissible provided that

Qmin 005 Qmax-

Another meter factor is admissible if the frequency at the pulse output is selected
<6 kHz for 1.2 Quax-
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9.2 Characteristic properties and dimensions of the meter body

Standard materials for meter body

Pressure-Temperature-Rating i
In.
Material Flanges acc. to Flanges acc. to EN | application
ASME B16.5 and 1099-1 temp.
ASME B16.47
Carbonsteel | Casting  1.1120 (A216 Gr. WCC) E}\Leezéigg gf;'l:‘f;OEr 1Mate”a' 225 °C
Castin 1.6220 (ASTM A352 Table 2-1.2 of Rating for Material
€ Gr.LCO) ASME B16.5 Group 7EO
LT carbon steel - —1-46 °C
Forain 1.0571 (1.0566)/ASTM | Table 2-1.2 of Rating for Material
8INE | A350 Gr. LF2 ASME B16.5 Group 8E3
Castin 1.4408 (ASTM A351 Gr. | Table 2-2.2 of Rating for Material
. g CF8M) ASME B16.5 Group 14EO
Stainless steel - ——-196 °C
Forgin 1.4401 (1.4404)/ASTM | Table 2-2.2 of Rating for Material
88 ' A182 Gr.F316 (F316L) ASME B16.5 Group 14EO
Castin 1.4470 (ASTM A995 Table 2-2.2 of Rating for Material
€ GraA ASME B16.5 Group 16EO
Duplex - ——-46 °C
Forgin 1.4462/ASTM A182 Gr. | Table 2-2.2 of Rating for Material
8N k51 ASME B16.5 Group 16EO
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Weights and dimensions

Figure 98 Dimensioned drawing
Models for nominal sizes of 3" /DN 80 up to 14" /DN 350 (cast)

206

1 TE

(]

Models for nominal sizes from 16" /DN 400 (forged)

Longitudinal section for nominal sizes up to 48" /DN 1200

* Dimension F must be
specified by the customer, as it
depends on the internal pipe
diameter at the installation

” location.(see- pg. 220, Table 30
or type-code)

F*

i

17
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Table 29 Meter dimensions
Flange va:ist:r?: g Internal
Nominal | Connec- Weight | Length (A) | Height (B) | diameter . diameter
.. . Standard section
pipe size | tion flange (C) D) (E)
[kel [mm] [mm] [mm] [mm] [mm]
3" cl. 150 | ANSI 37 240 344 190 180 73
c.300 | B165 38 354 210
cl. 600 42 354 210
cl. 900 84 400 395 240
DN8O PN 16 DIN2633 |37 240 349 200
PN 63 DIN 2636 |40 356 215
PN100 | DIN2637 43 364 230
4" cl. 150  ANSI 44 300 375 230 240 95
c.300 |B165  [55 388 255
cl. 600 66 398 275
cl. 900 99 500 408 290
DN100 |PN 16 DIN 2633 |40 300 372 220
PN 63 DIN 2636 |52 405 250
PN100 |DIN2637 61 410 265
6" cl. 150  |ANSI 100 450 445 280 300 142
c.300 |B16.5 110 465 320
cl. 600 140 483 355
cl. 900 220 750 496 380
DN150 |PN 16 DIN 2633 |90 450 448 285
PN 63 DIN2636 110 478 345
PN100 | DIN2637 130 483 355
8" cl. 150  |ANSI 150 600 498 345 350 190
c.300 |B16.5 180 516 380
cl. 600 210 536 420
cl. 900 300 562 470
DN200 |PN 16 DIN2633 | 140 498 340
PN 63 DIN2636 190 535 415
PN100 |DIN2637 210 543 430
10" cl. 150 | ANSI 240 750 548 405 410 235
c.300 | B165 1950 568 445
cl. 600 330 600 510
cl. 900 470 625 545
DN250 |PN 16 DIN 2633 1220 547 405
PN 63 DIN2636 270 580 470
PN100 | DIN2637 320 597 505
12" cl. 150  ANSI 350 900 586 485 470 270
c.300 | B165 400 605 520
cl. 600 490 625 560
cl. 900 720 685 610
DN300 |PN 16 DIN2633 325 575 460
PN 63 DIN2636 425 610 530
PN100 |DIN2637 525 638 585
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Table 29 Meter dimensions
Flange va:jst:r?nf g Internal
Nominal | Connec- Weight | Length (A) | Height (B) | diameter . diameter
. . Standard section
pipe size | tion flange (0] D) (E)
[kg] [mm] [mm] [mm] [mm] [mm]
14" cl. 150 ANSI 475 1050 642 535 540 315
c.300 | B165 1600 667 585
cl. 600 675 677 605
cl. 900 850 700 640
DN80 PN 16 DIN2633 475 635 520
PN 63 DIN 2636 |625 675 600
PN 100 DIN 2637 | 750 705 655
The length 3D is also available for all size 16" meters and larger.
16" cl. 150 ANSI 475 762 700 595 570 360
c.300 B165 1550 728 650
cl. 600 640 745 685
cl. 900 1025 800 755 705
DN400 PN 16 DIN 2633 [370 762 693 580
PN 63 DIN 2636 |600 738 670
18" cl. 150 ANSI 660 820 754 635 620 405
c.300 B165 1760 792 710
cl. 600 960 820 745
cl. 900 1300 900 830 785
DN450 PN 16 Data on request
20" cl. 150 ANSI 750 902 815 700 670 450
c.300 B165 1930 853 775
cl. 600 1080 872 815
cl. 900 1500 1000 892 855
DN500 PN 16 DIN 2633 |700 902 823 715
22" cl. 150 Data on request
cl. 300
cl. 600
cl. 900
DN550 PN 16
24" cl. 150 ANSI 1090 991 927 815 760 540
c.300 | B165 1390 991 978 915
cl. 600 1615 991 990 940
cl. 900 2450 1200 1040 1040
DN600 PN 16 DIN 2633 [1015 991 940 840
26" cl. 150 ASME 1475 1050 965 870 828 585
c.300 B16.47 11875 1016 972
cl. 600 2100 1038 1016
cl. 900 2500 1250 1073 1086
DN650 PN16 Data on request
28" cl. 150 ASME 1950 1100 1027 927 862 630
c.300 | B16.47 9995 1080 1035
cl. 600 2450 1100 1073
cl. 900 3000 1300 1150 1169
DN700 PN16 Data on request
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Table 29 Meter dimensions
Flange va:ist:r?: g Internal
Nominal | Connec- Weight | Length (A) | Height (B) | diameter . diameter
. . Standard section
pipe size | tion flange (C) D) (E)
kgl [mm] [mm] [mm] [mm] [mm]
30" cl. 150 ASME 2195 1150 1080 985 902 675
c.300 B16.47 fo545 1135 1092
cl. 600 2820 1154 1130
cl. 900 3350 1350 1205 1232
DN750 PN16 Data on request
32" cl. 150 ASME 2485 1200 1145 1061 979 720
c.300 B16.47  Tog35 1190 1150
cl. 600 3110 1212 1194
cl.900 3800 1400 1272 1315
DN800 PN 16 Data on request
34" cl. 150 Data on request
cl. 300
cl. 600
cl. 900
DN850 PN 16
36" cl. 150 ASME 3125 1250 1250 1169 1082 810
c.300 | B16.47 3575 1300 1270
cl. 600 3850 1323 1315
cl. 900 5225 1450 1396 1461
DN900 PN 16 Data on request
38" cl. 150 ASME 3800 1300 1310 1238 1160 855
c.300 | B16.47 3725 1300 1275 1169
cl. 600 4300 1300 1325 1270
cl. 900 - - 1421 1461
DN950 PN 16 Data on request
40" cl. 150 ASME 3825 1350 1359 1289 1213 900
c.300 | B16.47 14125 1334 1239
cl. 600 4675 1375 1321
cl. 900 Data on request 1470 1512
DN1000 |PN 16 Data on request
42" cl. 150 ASME 4675 1450 1415 1346 1261 945
c.300 B16.47  T4650 1386 1289
cl. 600 5450 1444 1404
cl. 900 Data on request 1523 1562
DN1050 |PN 16 Data on request
44" cl. 150 Data on request
cl. 300
cl. 600
cl.900
DN1100 |PN 16
46" cl. 150 Data on request
cl. 300
cl. 600
cl. 900
DIN1150 |PN 16
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Table 29 Meter dimensions
Flange va:jst:r?nf Internal
Nominal | Connec- Weight | Length (A) | Height (B) | diameter . g diameter
. . Standard section
pipe size | tion flange (€ D) (E)
[kg] [mm] [mm] [mm] [mm] [mm]
48" cl. 150 ASME 6400 1600 1574 1511 1416 1080
c.300 | B16.47  l6475 1552 1467
cl. 600 7850 1615 1594
cl. 900 12100 1900 1711 1785
DN1200 |PN 16 Data on request
° ® Weight indications are to be considered as guide values.
+1 ® Weight indications are estimated for carbon steel.
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Table 30 Inner pipe diameter

Nominal pipe | Pipe dimensions in accordance with ANSI B36.10M - 1985 DIN 2633 DIN 2636 DIN 2637
ST SC20 SC30 SC40 SC60 SC80 PN16 PN64 PN100
2" 52.5 49.3

DN 50 54.5 54.5 54.5
8" 77.9 73.7

DN 80 82.5 81.5 80.9
4" 102.3 97.2

DN 100 107.1 106.3 104.3
6" 154.1 146.3

DN 150 159.3 157.1 154.1
8" 206.4 205 202.7 198.5 193.7

DN 200 206.5 204.9 199.1
10" 260.4 257.5 254.5 247.7 242.9

DN 250 260.4 255.4 248.0
12" 311.2 307.1 303.2 295.3 288.9

DN 300 309.7 301.9 295.5
14" 339.8 336.6 333.3 325.4 317.5

DN 350 339.6 343.0 336.0
16" 390.6 387.4 381.0 373.1 363.5

DN 400 390.4 378

18" 441.4 434.9 428.7 419.1 409.5

DN 450

20" 489.0 482.6 477.8 466.8 455.6

DN 500 492.0

24" 590.6 581.1 574.6 560.4 547.7

DN 600 592.4
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9.3

9.3.1

Figure 99

Operation

Operation and menu structure of the SPU with LCD display

The current measured values, counter readings, and diagnostic information can be
displayed on the two-line LCD display on the front panel of the SPU. The information display
can be navigated by using a magnetic pen, while the front cap is kept closed, or using the
buttons while the front cap is open (see - Figure 99).

WARNING: Explosion Hazard
Do not open the window cover unless the area is known to be non-hazardous.

> B

WARNING:

EMC and protection from accidental contact cannot be guaranteed if the cover
is opened.

SICK

Front panel with LCD display

FLOWSIC 600
LCD display
Measurand V 4 g g 8 2 3 /
Measured value
=(\/ Om3/h
DATA ENTER STEP CICE
I_l_| Lu LL' Magnet sensors
(P @ @ Buttons
DATA STEP CICE
L enter -
Button Magnetic Function Description
sensor
Menu level Use the C/CE button to return from any
C/CE C/CE U menu to the upper level; continue pressing
P to return to the initial display
STEP STEP Step forward LnJ]seenEhe STEP button to step forward in the
DATA DATA ENTER Step Use the DATA button to step backward in
backward the menu
STEP + DATA .
pressed together | DATA ENTER Use the ENTER function to selec.t a menu
level, acknowledge logbook entries, reset
or pressed longer .
than 2 ENTER the error volume counters or edit any
DATA pressed ceconds modifiable parameter (after unlocking the
longer than 2 Parameter write lock)
seconds
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9.3.2 Menu structure on the LCD display

The menu structure on the LCD display consists of a standard display (displaying readings,
important errors or warnings, the device state and a submenu for the reset of the error
volume counters) and the main menu. The main menu provides topically structured
information and allows operations like changing parameters, acknowledging logged
events. Navigate standard display and main menu using the buttons or the magnetic
sensors as described below.

[ J
+1 Parameters can be edited in "Configuration" mode only.

Graphical

representation

Description

Vertical lines represent connections between menu items on the same menu
level. Use the STEP button to step forward and the DATA button to step
backward

Horizontal lines represent connections between different menu levels. Use
the ENTER function to enter a lower-level menu and the C/CE button to go
back to a higher-level menu.

Dashed horizontal or vertical lines represent connections between
alternating displays pages

Standard Display

SO0S 430.86m/s
VOG 10.8m/s

FVF  10366.04m3
+Q 1350.20m3/h

+Vf 34569870m3

-Vf Oom3
+EF 2145m3
-EF 0om3

Boxes with a thick border represent the display of a menu item

Boxes with a grey border represent a flashing display (e.g. if a current warning
or an unacknowledged logbook entry is displayed)

Submenu

Error 3003:
Reading invalid

Reset err.count?
oK Cancel

Notes

The standard display shows two pages with a configurable
display of measurands and current readings. By default Speed
of Sound (S0OS), Velocity of Gas (VOG), the Volume at Flowing
Conditions forward (+Vf) and the Volumetric flow rate at Flow-
ing Conditions forward (+Qf) are displayed. The pages
alternate every 5 seconds. If the logbooks contain
unacknowledged Errors, Warnings or Information, the corre-
sponding letter is displayed in the upper right hand corner and
flashes.

If an error or a warning is active, the display will flash. A
message with a message number will be displayed in the
upper right corner. For further explanation see Section
-59.4.1.

Display of the current operating volume counter readings
forward (+Vf) and reverse (-Vf). Volume counter readings can
be displayed for volume at flowing (Vf) or at base (Vb) condi-
tions.

Display of the current error volume counter readings forward
(+Ef) and reverse (-Ef). Use the ENTER function to erase the
error counter.

Confirmation dialog for the erasure of the error counter. Use
the ENTER function to confirm erasure or the C/CE button to
cancel the dialog. This event will be recorded with a time
stamp in Logbook.

Subject to change without notice
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Standard Display

+Vo 141145m3
-Vo Om3

VC readings

Submenu

Battery
Charge 100%

Device state
E:O W:1 1:2

+VB Nm3
-VB Nm3
+M t
-M t
p C
T bar
+M t/h
Error 3003:

Reading invalid

Use the ENTER function to go from the standard

display to the main menu.

\/

Main Menu Submenu
Operation Mode
Measurement
Configuration
OK Cancel
FLOWSI1C600
Settings

\

y

Submenu

Notes

Display of the Total volume counter at flowing conditions
forward (+Vo) and reverse (-Vo).

EVC readings menu. Enter the menu with the ENTER function to
view the EVC readings.

Display of the Total volume counter at base conditions forward
(+VB) and reverse (-VB).

Display of the Mass counter forward (+M) and reverse (-M).

Display of the live values of pressure (p) and temperature (T) as
written from a sensor or as found in Reg, #7040 "Temperature
(fixed)" and Reg. #7041 "Pressure (fixed)".

Display of the Mass Flow (Mf).

Display of battery charge.

Display of the current device state. The number of active
Errors, Warnings and Information is displayed. To view the
messages enter the menu with the ENTER function.

Currently active error, warning or information. The number of
the message is displayed in the first line (1xx=Information,
2xx=Warning, 3xxx=Error). See table in Section 5 9.4.1. Use
the STEP and the DATA button to navigate through the
messages.

Notes

The main menu provides menus and submenus for topically
structured information and user operations.

Display of the current operating mode (" Operation" or
"Configuration"). Use the ENTER function to switch the mode.

Confirmation dialog for switching to the indicated operating
mode. Use the ENTER function to confirm or the C/CE button
to cancel the dialog. Event is logged in Logbook1.

"Parameter change" menu with submenus for editing the
system configuration at commissioning and parameterization.
Parameters can only be changed in " Configuration" mode.
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Main Menu

Submenu

Setting?
Calibration

Submenu

Adjust forward

Adjust reverse

Pressure fix

Testmode (1 bar)
Airtest OFF

Notes
Submenu "Calibration" with the basic parameters for the
calibration of the meter according to the field conditions.

Display of the forward adjustment /correction factor.
Display of the reverse adjustment/correction factor.
The parameters pe_min and pe_max are calculated from the

entered average working pressure

Turn the "Test" mode ON or OFF

Subject to change without notice
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Main Menu

\/

Submenu
|

Settings
Impulse output

Submenu

Pu

Ise source

Pu

Ise factor

Im

pulse update

Im

pulse mode

Settings
Digital output

Output DO O

Output DO 1

Output DO 2

Output DO 3

Settings
Analog output

\

AO

source

AO

Value at 20mA

Notes

Submenu "Impulse output" with the parameters of the
impulse output

Variable to be supplied to pulse output

Possible sources see Table 2 (- pg. 32, 2.5.1)-
Depending on the number of available pulse outputs, this
menu can exist once or twice

Number of pulses to be output per cubic meter
(fmax = 6 kHz)

Refresh rate of the frequency output

The following settings may be chosen (also see - pg. 39,
2.6.3):

- "Flow+direct.n.o."

- "Flow+direct.n.c."

- "Flow+errorn.o."

- "Flow+errorn.c."

- "Flow +/-n.0."

- "Flow +/-n.c."

- "Flow+state n.o."

- "Flow+state n.c."

(n.o. = normally open: n.c. = normally closed)

- Flow+DirNC

- Flow+Malf NO

Submenu "Digital output" with the parameters of the digital
output. Parameters can only be changed in "Configuration"
mode

The following signals can be chosen for all digital outputs
defaultis "Not active"):

- Errorn.o.

- Warning n.o.

- Direction n.o.
- CheckReq n.o.
- Errorn.c.

- Warning n.c.

- Direction n.c.

- CheckReq n.c.

Submenu "Analog output" with the parameters of the analog
output

Possible sources for analog output see Table 2 (- pg. 32,
2.5.1)

Volumetric flow rate at maximum current.
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Main Menu

Submenu

Submenu

AO Value at 4mA

AO at error

AO damping

Settings
Serial Interface

Serial Interface
Reset RS485/17?

Serial Interface
Reset Service?

Serial Interface
Reset RS485/27?

Settings
LCD Display

Language

Notes

Volumetric flow rate at minimum current

Current outputin "Error" state

Averaging period for the current output in order to smooth
peaks

Submenu "Serial Interface" with the parameters for the serial
interface.

Resetting the parameter serial interface 1 to the default val-
ues. Defaults are: Baudrate 9600, protocol ASCII (MODBUS
ASCIl), 8, n, 1. Master burst mode off.

Resetting the parameter serial interface 2 to the default values
(see above).

Resetting the parameter serial interface 2 to the default values
(see above).

Submenu "LCD Display" with language parameter for the LCD
display.

Set parameter "Language" to
- English

- German

- French

- Russian

Subject to change without notice
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Main Menu

FLOWSIC600

Information

y

Submenu

Information
System

Submenu

\/

Device type
8", 4-path EXIIA

Device serialno.
03138703

Analog serialno.
00112233

Electr serialno.
00000000

Device date
Dec 20 2007

Device time
09:10:00

Install. FRAM:
1: 64kb 2: 64kB

\

Notes
"Information" menu with submenus for the display of

information on system and firmware.

Submenu "System".

Nominal diameter of the meter body and number of measuring

paths

Serial number of the meter

Serial number of the analog circuit board installed.

Serial number of the electronics

Current system date

Current system time

Installed FRAM 1 and 2
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Main Menu

Submenu

Submenu
|

Sensor type

Pe-min/Pe-max
3393/6786 psig

Information
Firmware

Version 3.5.00
Dec 4 2007

CRC16 Firmware
Ox27E2

CRC16 Parameters
0x1852

CRC16 Metrology
0x1754

Notes

Set working pressure range.

Information on the installed firmware and activated parameter
sets.

Version number and corresponding time stamp.

16-bit check sum for the entire firmware code range.

16-bit check sum for the entire parameter range (different user
defined parameters are excluded).

16-bit check sum for the parameter range whose content is
predefined by the manufacturer. This range is a subset of the
entire parameter range. Conformity with the manufacturer
settings can be checked by comparing this check sum with the
original check sum.

Unauthorized modification of these parameters may lead to
failure of the device!

Subject to change without notice
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Main Menu Submenu Submenu Submenu
FLOWSI1C600
Logbooks
FLOWSI1C600
Logbook x
Logbook x
Show Entries
Logbook x
unack. 4/5

y

1 Power ON 0082
28/12/2007 08:31

Entry time
28/12/2007 08:31

Acknowl . entry?
OK Cancel

Logbook 1
Acknowledge all

Notes

"Logbooks" menu with informa-
tion on on the current content of
the device logbooks.

Logbook 1to 3. There are 3
logbooks:

No.1 for errors and warnings
No.2 for information

No.3 for parameter changes

Submenu for the display of the
entries in the chosen logbook.

Display of the total number of
saved logbook entries and number
of unacknowledged entries.
Example:

5 entries, 4 unacknowledged.
Navigate with STEP and DATA
through the list of entries. The
entries are shown in order of
appearance. Most recent event
first. If an entry is
unacknowledged, the display
flashes.

The first line of every entry displays
the event classification ("1", "E"
or"W" and "+" fora coming or "-
" for a going event) a short
description of the event itself (see
Section»9.4.1), and an index
number. Depending on the content
of the entry, further information
may be displayed in the second
line.

Use the ENTER function to display
the time stamp of the event.
Return to the list of logbook entries
with C/CE.

Use the ENTER function again to
acknowledge the entry and once
more to confirm the dialog.

Acknowledge all entries in the
chosen Logbook.
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Main Menu Submenu Submenu Notes
FLOWSI1C600 "Diagnosis" menu for the display of diagnostic
Diagnosis information on the meter.
% Error Display of the ratio of incorrect and correct
000 000 000 000 measurements in percent per path.
|
Diagnosis Display of further information on path x (path 1 to
Path x values 4).
VOG 8.9m/s Display of the actual values of flow rate (Velocity
SOS 343.2m/s of Gas, VOG) and Speed of Sound (SOS) in path x.
SNR: 25dB 25dB Display of the actual signal-to-noise ratio (SNR)
AGC: 50dB 50dB and reception sensitivity (automatic gain control,
AGC) in path x. One value for each direction of
measurement (left: forward, right: reverse).
Diagnosis Display of further system information.
System values
Flow Rate a.c. Display of the actual volumetric flow rate together
+Qt 1289.3 m3/h with the direction of flow (positive direction
marked by "+Qv", negative direction marked by -
QVII
VOG 8.9 m/s Display of the actual readings of Velocity of Flow
SOS  343.2 m/s and Speed of Sound.
|
Act. freq. FO Display of the actual frequency at the frequency
1245 Hz output.
|
Act. current AO Display of the actual current at the analog output.
14.54 mA
|
Act.status DOUT Display of the current status of the digital
DO2: c DO3: o switching output (c: closed, o: open).
|
Act. voltage Display of the actual voltage.
21.30V
FLOWS1C600 "Parameters" menu.
Parameters
|
Reg.: 3001 Display of all parameters stored in the meter's
0000 registers. Navigate through the list of registers
with STEP or DATA.
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Submenu

1

Generate keys
YES Cancel

Main Menu Submenu
FLOWS1C600
Datalogs
DatalLog 1:
9/ 10 5m
DatalLog 2:
504/ 744 60m
DatalLog 3:
21/1126 1440m
FLOWS1C600
Signature
\J ]
Public Key-X:
<46-C8-3A-99-98
Public Key-Y:
<00-79-24-BA-C5
Signature
Generate keys
9.3.3 Display of measured values

Notes

"Datalogs" Menu. Display of the three DataLogs
stored in the meter. Navigate through the Data-
Logs with STEP or DATA.

Display of the current filling status of DatalLog 1
(Diagnostics Comparison Log). E.g. 9 of 10
possible entries are filled. The DataLog1 Cycle-
Time is set to 5 minutes (default).

Display of the current filling status of DatalLog 2
(Hourly Log). E.g. 504 of 744 possible entries are
filled. The DataLog2 CycleTime is set to 60 min-
utes (default).

Display of the current filling status of DataLog 3
(Daily Log). E.g. 21 of 1126 possible entries are
filled. The DataLog3 CycleTime is set to 1440
minutes (default).

"Signature" menu. Is only displayed if the option
"Signature" is activated.

Display of the public Key-X (length: 24 Byte), if
existent. Otherwise display "Key invalid".

Display of the public Key-Y (length: 24 Byte), if
existent. Otherwise display "Key invalid".

Generation of a new pair of keys. Hardware write
lock must be LOCKED.

With the ENTER function a new pair of keys can be
generated. If new pair of keys is successfully
generated, the message "Success" is shown. Use
the STEP button and then the ENTER function to
choose "Cancel".

The default values to be displayed on the two line LCD can be assigned using
MEPAFLOWG600 CBM. The values can be assigned to the desired page and line of the
standard display. The two display pages alternate every 5 seconds.
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9.3.4 Data editing in Configuration Mode

In configuration parameters which are relevant to the commissioning or operation of the
meter can be modified. If the Parameter write lock is LOCKED, it must be set to the
"UNLOCKED" before parameter modification.

Navigate to the parameter and use the ENTER function to begin editing.
Options depending on the type of data:

® |Integer:0,1,2,3,4,5,6,7,8,9,sign

® Floating point:0, 1, 2, 3,4, 5, 6, 7, 8, 9, space, decimal point, sign

® List of registers:List of all registers (which are plausible for this parameter)

Example: Switching the meter to Configuration Mode and editing a parameter, e.g. the
impulse factor.

Action Buttons Display

Standard display - +V 34569870 m3
-V 0 m3

Enter menu ENTER Operation Mode
Operation

Edit parameter " Operation Mode" ENTER Configuration?
ok Cancel

Confirm change to "Maintenance ENTER -> Change mode Configuration?

Mode" Success!

Scroll through the menu structureto  (ENTER, STEP, DATA)
the parameter you want to edit

In this example, the impulse factor is Impulse factor

edited 115/m3

Select the parameter ENTER Impulse factor
1150

Move cursor to the digit that you want 1 * STEP Impulse factor

to change 110

Put in edit mode 2 * DATA Impulse factor
115

Enter desired value x * DATA Impulse factor
110

Confirm new value ENTER Impulse factor
110/m3

Return to standard display 3xCE/C +V 34569870 m3
-V 0 m3
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9.3.5

9.3.6

Resetting the error volume counters
To reset the error volume counters, password level "authorized operator" is required.

+EF 70 m3 Selectthe errorvolume display. Use the ENTER function to enter the
-EF 0 m3 dialog for resetting the error volume counters.

<ENTER>
Counter reset Confirm the reset with the ENTER function. The error volume counter will
OK Cancel | beresettozero. The resetwill be recorded in the logbook. Press C/CE to

cancel the reset.

<ENTER>
+EV 0 m3
-EV 0 m3

Acknowledging a battery replacement

[ ]
+1—s Description of a battery replacement, see Service Manual

After a battery replacement the following message flashes on the LCD-display:

INFORMATION 1030

LifeSpan Battery

Since date and time of the FLOWSIC600 are invalid after switching the meter back on, they
have to be set to valid values. We recommend to use the clock synchronization function of
MEPAFLOWG600 CBM (click the "Attention" Icon in the "ldentification" box on the
"Information" page).

After setting date and time, the LCD message can be acknowledged. The acknowledgment
sets the life span cycle of the new battery to zero. Complete the following step at the LCD-
display:

Press DATA. INFORMATION 1030
LifeSpan Battery

Apply the ENTER functiontwo JDevice state

times E:x W:x 1:x
Apply the ENTER function Battery replaced (This message becomes visible for just one
OK Cancel second.)

WARNING: Explosion Hazard
A » Do not replace the battery unless power has been removed or the area is

known to be non-hazardous.
» Substitution of components may impair intrinsic safety.
» Replacement battery must be of type Panasonic BR 2032.
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9.4

9.4.1

Logbooks

1 Classification of logbook entries
The entries are distinguished into three classes and identified by the initial character in the

first line.

"I"information

"W"warning

"E"error/ malfunction

Type of occurrence

"+"point of time identifying the beginning of a status
""point of time identifying the end of a status

o o6 o o o

Overview of event entries in meter logbooks

Custody logbook [1]

3002

NO DSP communication

E+System 0001
NO DSP-Communic.

E-System 0001
NO DSP-Communic.

3003

Measurement invalid 1

E+DSP 0001
Reading invalid

E-DSP 0001
Reading invalid

3004

Firmware CRC invalid 1

E+Firmware 0001
CRC invalid

E-Firmware 0001
CRC invalid

3005

Parameter CRC invalid 1

E+Parameter 0001
CRC invalid

E-Parameter 0001
CRC invalid

3006

Parameter out of range 1

E+Parameter 0001
#XXXX range error

E-Parameter 0001
#XXXX range error

3007

Failure during storage of path compensation
parameter

E+PathComp. 0001
Storage error

E+PathComp. 0001
Storage error

3008

Meter clock time invalid 1

E+System 0001
ClockTime inval.

E-System 0001
ClockTime inval.
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3009

Custody logbook [1] overflow

E+Logbook 1 0001
Overflow

E-Logbook 1 0001
Overflow

3011

CRC volume counter (a.c) invalid

E+Count.ac 0001
CRC invalid

E-Count.ac 0001
CRC invalid

3012

CRC volume counter (n.c) invalid

E+Count.sc 0001
CRC invalid

E-Count.sc 0001
CRC invalid

3013

Transit time mode activated

E+System 0001
TransitTimeMode

E-System 0001
TransitTimeMode

3014

No signature key

E+System 0001
No signature key

E-System 0001
No signature key

2001

Path failure

W+PathError 0001
Path 1 2 3 4

W-PathError 0001
All paths OK

2002

No HART communication to temperature
transmitter

W+HART T 0001
No communication

W-HART T 0001
No communication

2003

No HART communication to pressure
transmitter

W+HART P 0001
No communication

W-HART P 0001
No communication

2004

Maximum pulse output frequency exceeded
(6kHz)

W+PullseOut 0001
6000 Hz exceeded

W-PulseOut 0001
6000 Hz exceeded

2005

EVC parameter invalid

W+EVC 0001
EVC para.invalid

W+EVC 0001
EVC para.invalid

2006

EVC hardware error

W+EVC 0001
EVC module error

W+EVC 0001
EVC module error

1001

Flow meter power ON

I Power ON 0001
dd/mm/yy  mm:ss

1002

Meter clock adjusted

I Set Time 0001
dd/mm/yy  mm:ss
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1003

Configuration Mode active

I+Meas.Mode 0001
Configurat. ON 1

I-Meas.Mode 0001
Measurement ON 1

1004

Firmware changed

I Update FW 0001
3104 -> 3200

1007

Custody logbook [1] erased and initialized

1 Logbook 1 0001
Reset and Init

1014

Overflow volume counter (a.c.)

I Count.ac 0001
Overflow

1015

Overflow volume counter (s.c.)

1 Count.sc 0001
Overflow

1016

Error volume counter cleared

I Reset E 0001
01/01/07 10:47

1017

All volume counters cleared

I Reset V 0001
01/01/07 10:47

1027

Initialization error — Default parameter
loaded

I+InitError 0001
DefaultParalLoad

I-InitError 0001
DefaultParaload

1029

Air test mode activated

I+Airtest 0001
Active

I-Airtest 0001
Not active

Warning logbook [2]

1008

Warning logbook [2] erased and initialized

I Logbook 2 0001
Reset and Init

1010

Warning logbook [2] overflow

I+Logbook 2 0001
Overflow

1-Logbook 2 0001
Overflow

1018

DatalLog 1 cleared

I DataLog 1 0001
Reset

1019

DatalLog 2 cleared

I DataLog 2 0001
Reset

1020

Datalog 3 cleared

I DataLog 3 0001
Reset

1021

Datalog 1 overflow

I+DataLog 1 0001
Overflow

I-DataLog 1 0001
Overflow

1022

Datalog 2 overflow

I+DataLog 2 0001
Overflow

I-DataLog 2 0001
Overflow
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9.4.2

1023 Datalog 3 overflow 2

I+DataLog 3 0001
Overflow

I-DatalLog 3 0001
Overflow

1024 DatenlLog 1 CRC error 2

I+DataLog 1 0001
CRC invalid

I-DataLog 1 0001
CRC invalid

1025 DatenLog 2 CRC error 2

I+DatalLog 2 0001
CRC invalid

I-DataLog 2 0001
CRC invalid

1026 DatalLog 3 CRC error 2

I+DataLog 3 0001
CRC invalid

I-DatalLog 3 0001
CRC invalid

1028 Customer limit exceeded 2

I+Userlimit 0001
Limit XXXXXXXXXX

I-Userlimit 0001
Limits OK

Parameter logbook [3]

1005 Parameter changed 3

1 Parameter 0001
Change  Reg3001

1006 All parameters to default (Reset) 3

1 Parameter 0001
Reset all

1009 Parameter logbook [3] erased and initialized | 3

I Logbook 3 0001
Reset and Init

1011 Parameter logbook [3] overflow 3

I+Logbook 3 0001
Overflow

1 Logbook 3 0001
Overflow

Acknowledging a logbook entry on the LCD display

1 Power ON 001
28/12/2007 12:13

<ENTER>

Entry time

28/12/2007 12:13

Press STEP or DATA to select an entry which has not yet been
acknowledged (display is flashing). Activate the ENTER function to
display the corresponding time stamp of the event. The display is still
flashing. Activate the ENTER function again in order to acknowledge the
entry (display will stop flashing). Return to the list of logbook entries by
pressing C/CE.

° It is recommended that MEPAFLOWG600 CBM be used for the acknowledgment

of logbook entries due to the user-friendly access it provides.
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9.5 SPU terminal assignment

Connection in accordance with ATEX IIA

Figure 100 Terminal assignment in accordance with ATEX IIA

1(+)

power supply
alimentation 2 (_)
U,=12.24V DC

EEx e Um=253V EEXx ib [ia] IIA

1 3] 4..20 MA [lacive  [|to= 221V Ui=80v
‘I‘Q— digital out 0 (HF2) passive [_||Po = 857mW Pi= 750mW
-%-|32| sortie digital 0 C{kesm Co = 4100nF

— ==f =6kHz NAMUR Lo = 7mH RL<250R

+_ [2a RS 4 Uo=5,88V I0=313mA Po=460mW Co=1000uF
E 133 S485[1 Ui=10V 1=275mA Pi=1420mW Lo=15mH
— 34| ProFIBUS PA []{Uom30v o=100mA _P=750mw
\+ 5_1 digital out 1 (HF1) passive [_]|Usat <2V 2mA < IL< 20mA
\IC 52 sortie digital 1 Ui = 30V Ii = 100mA

2= 152] fmax = 6 kHz NAMUR []|Pi = 750mw
\+ ﬂ digital output 2 passive [_||Usat <2V 2mA < IL< 20mA
\K: 0] sortie digital 2 Ui = 30V Ii = 100mA

142 NAMUR []|Pi = 750mw

+_ 2] digital output 3 passive [] [ Usat < 2V 2mA < IL< 20mA
jE % sortie digital 3 O NAMUR [ | 2 33y I 100mA

= [O4 RS 485 [7]| Vo588 lo=313mA Po=dgomW Co=1000uF

Ui=10V 1i=275mA Pi=1420mW Lo=1,5mH

For further details see user manual
and EC Typ-Examination Certificate
TUV 01 ATEX 1766 X

Connection in accordance with ATEX IIC

Figure 101 Terminal assignment in accordance with ATEX IIC

1(+)

power supply
alimentation 2 (_)
U,=12.24V DC

EEx e Um=253V EEx ib [ia] IIC

+ 31 4..20 MA [lacive  [|fo= 221V Ui=80v
18155 digial out 0 (HF2) passive [ _]|Po = 857mW Pi = 750mwW
-1 32| sortie digi C{kesm Co = 163nF
— —=f.=6kHz NAMUR Lo = 1mH RL<250R
+ 23 Uo=5,88V 10=313mA Po=460mW Co=43(F]
[E ﬁ RS 485 L] Ui=10V 1i=275mA Pi=1420mW  Lo=0,2mH
- 34 ProFIBUS PA [(Q[Uos0v  lo=tooma  Pr=7s0mw
+— [51] digital out 1 (HF1) | passive []|Usat <2V 2mA < i< 20mA
K: —2 sortie digital 1 Ui = 30V li = 100mA
2= 152] fmax = 6 kHz NAMUR []|Pi = 750mwW
+ ﬂ digital output 2 passive [_||Usat <2V 2mA < IL< 20mA
K: E sortie digital 2 Ui = 30V Ii = 100mA
- |44 NAMUR []|Pi = 750mw
+_ a7q] digital output 3 passive [ ][ Usat < 2V 2mA < IL< 20mA
s % sotio digital 3 | NawUR H biz 30Vl - 100mA

Uo=5,88V 10=313mA Po=460mW Co=43,F
RS 485 [1|Giz10v i=275ma P=1420mwW  Lo0,2mH

For further details see user manual
and EC Typ-Examination Certificate
TUV 01 ATEX 1766 X
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Connection in accordance with ATEX /IECEx IIA

Figure 102 Terminal assignment in accordance with ATEX IIA

1(+)

power supply
alimentation 2 (_)
U, =12.24V DC

Ex e Um=253V, Ex ia lIA

= ; Uo =221V  Ui=30V
Y31 4-20mA[facve  [J[Uo=224V UiZ 30V
Tg @ dlgrltt'al é)_uttOI([I;FZ) passive D Eg =481mW Pi = 750mW
- sortie digital = 2000nF
L [RARTR Lo=7mH  RL<250R

f..= 6 kHz

+ RS 485 Uo=588V 10=313mA Po=460mW Co=1000uF
[E Q O Ui=10V i=275mA Pi=1420mW  Lo=1,5mH

PROFIBUS PA []| Uo=30v  I0=100mA  Pi=750mwW

w
=

F— [51] digial out 1 (HF1) | passive []|Usat <2V 2mA < lL< 20mA
\K: § sortie digital 1 Ui = 30V i = 100mA
== [94] fmax=6kHz NAMUR []|Pi = 750mw
+ ﬂ digital output 2 passive [_][Usat <2V 2mA < IL< 20mA
§K: 1 sortie digital 2 NP
40 Ui = 30V I = 100mA
-— |44 NAMUR [][Pi = 750mw
+_ 541 digi i Usat < 2V 2mA < IL< 20mA
(81| dgtaloutouts [ | Pesee H Ui= 30V I = 100mA
3 8] sortie digita NAMUR || i = 750mw

Uo=5,88V 10=313mA Po=460mW Co=1000uF
RS 485 D Ui=10V 1i=275mA Pi=1420mW Lo=1,5mH

Note: Use this cover only for the associated enclosure
marked with Serial no.:

For further details see user manual
and Certificate TUV 01 ATEX 1766 X
resp. IECEx TUN 11.0001 X

Connection in accordance with ATEX /IECEx IIC

Figure 103 Terminal assignment in accordance with ATEX IIC

power supply
alimentation 2 (_)
U,=12.24V DC

Ex e Um=253V, Exia llIC

+ . Uo=221V  Ui=30V

< ~4..20 mA []|actve L eessmn 12 Tooma
¢€ digital out 0 (HF2) passive [_]|Po =481mW Pi= 750mW
o sortie digital 0 HART/ Co = 77nF

— fm = 6 kKHZ D NAMUR Lo = 1mH RL<200R

Uo=5,88V 10=313mA Po=460mW Co=43pF|
RS 485 D Ui=10V 1i=275mA Pi=1420mW  Lo=0,2mH

PROFIBUS PA []| Uo=30v  10=100mA  Pi=750mW

digital out 1 (HF1) passive [_]|Usat <2V 2mA < IL< 20mA

sortie digital 1 Ui = 30V li = 100mA

fmax = 6 kHz NAMUR []|Pi = 750mwW
+ digital output 2 passive [_]|Usat <2V 2mA < IL< 20mA
K: sortie digital 2 Ui = 30V li = 100mA

NAMUR []|Pi = 750mw
digital output 3 passive Usat < 2V 2mA < IL< 20mA
sortie digital 3 O NAMUR H gi= 3oV I = 100mA

Pi = 750mW
Uo=5,88 10=313mA Po=460mW Co=43,F|
RS 485 [1]Gi=10v i=275ma P=1420mW  Lo0 2mH

Note: Use this cover only for the associated enclosure
marked with Serial no.:

If'\+
NI=[[[N]=] [ IN[=] D] [(N]—
[RB1=]| BE]| 82| [R[S]] L=

For further details see user manual
and Certificate TUV 01 ATEX 1766 X
resp. IECEx TUN 11.0001 X

For CSA SPU Assignment - S. 243, »Control drawing 781.00.02 (page 4)« and following.
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Connection diagrams for operating the FLOWSIC600 in hazardous

9.6

ts (NEC, CEC)

Control drawing 781.00.02 (page 1)
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Control drawing 781.00.02 (page 2)

Figure 105
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Appendix

Control drawing 781.00.02 (page 3)

Figure 106
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Control drawing 781.00.02 (page 5)

Figure 108
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Control drawing 781.00.02 (page 6)

Figure 109
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g examples

irin

Intrinsically safe installation
FLOWSIC600 intrinsically safe installation

W

9.7
9.7.1
Figure 110
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FLOWSIC600 non-intrinsically safe installation

Figure 111
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Appendix

9.8

Figure 112

Reports created with MEPAFLOW600 CBM

Maintenance report

Maintenance report created with MEPAFLOW600 CBM (example page 1)

FLOWSIC600 - Maintenance Report: ID_20110401144520

Station Name: Demozéhler Showroom Address: Bergener Ring 27 Meter Date: 01.04.2011 (dd.mm.yyyy)

S/N Meter: 09018502 City/State: Ottendorf-Okrilla/Dresden Meter Time: 14:45:19 (hh:mm:ss)

S/N Electronics: 00000000 Country: Germany Log Length: 214 (Samples)

S/N Analog board: 06390217 Zip Code: 01458 Last Test Date: 01.04.2011 (dd.mm.yyyy)

Meter Name: 2plex main meter Technician: Torsten Eichner

Meter Operating Avg. Pressure: 10.41 bar(a) Avg. Temperature: 17.78 °C Calculated SOS:

Internal Meter ID: 0.14200 m Firmware Version: 3500 Average SOS: 345.51 m/s

Internal Pipe ID: 0.15870 m Firmware CRC: 0xD4B4 SOS Difference:

Path Number: 4 Parameter CRC:  Ox1EAF Profile Factor: 1.190

Meter Factor: 10 Impulse/m3 Metrology CRC: 0x1155 Symmetry: 0.985

Meter Factor inv.: 0.100000 m3/Impulse Adjust CRC: 0x129E Flow Rate: 241.65 m3/h

Signal Stacking: no Adjust method: Adjust factor Flow Rate Base: 2501.91 Nm3/h

Meter Diagnostics (Paths & Transducers)

VOG [m/s] [ A i ini AGC [dB] | SNR [dB] Perform. |Turbulence| Velocity | ACC Diff.

Path 1 3.519 3.663 3.371 Path1AB | 518 45.7 Avg[%] | Avg[%] | Ratio | AB-BA

Path 2 4.238 4373 4.082 Path1BA | 507 46.1 Path 1 100 42 1037 L1136

4.256 4366 | 4.119 Path2AB | 55.1 420 Path 2 100 24 1.249 0117

Path 4 3.618 3901 | 3.385 Path 2BA | 550 40.7 100 26 1.254 0.397

Average 3.393 3440 | 3350 56.5 44.1 Path 4 100 5.2 1.066 1.000

sos[m/s] | A 56.1 44.9 Average 100 3.6 1.152 0.662

Path 1 34582 | 34588 | 34576 Path4AB | 510 45.9 Counter Readings

Path 2 34539 | 34542 | 34534 Path4BA | 500 46.2 Volume [m?] Normal Error Total
34537 | 34542 | 345.31 Avg AB 536 444 Forward 1021692.2 48.0 1056405.9

Path 4 34545 | 34553 | 34537 Avg BA 529 45 Reverse 120327.7 0.0 132174.1

Average 345.51 345.53 345.48

User warnings Meter Status

System warnings

Operating Mode

Electronic Volume Corrector (EVC)

Profile factor Operation Mode EVC hardware error
Symmetry Configuration Mode EVC parameter invalid
Air test activ .
Theoretical SOS deviation HART com p. error
Meter Status HART com. T error
High Gas Velocity -
valid Measurement
Low Input Voltage Check request Do
Logbook full of unack. entries User Warning Limit exceeded DSP boot error
Diagnostic difference Path failure DSP measure invalid
Path warnings System Adjust range error
Volume counter CRC error (a.c.) Path compensation valid
Path turbulence Volume counter CRC error (s.c.) Continuous measure mode
SNR limit 1/0 Impulse out of range Filter mode active
AGC limit System time invalid (RTC error) Logbooks RCEror Rl
iati Firmware CRC error
AGC deviation Custody Logbook [1]
S Logbook(s) contains unack. entries
EOSEeyaton 9 (_ ) Warning Logbook [2]
Performance limit Battery LifeSpan (change battery) Logbook [3]
Legend i error
= Warning not active Parameters Datalogs CRCEmor  Full
Warning active 5 5 5
Disabled Parameter CRC error Diagnostic Comparison (DataLog1)
Parameter invalid Hourly Log (DataLog2)
Parameter defaults loaded Daily Log (DataLog 3)
[P (i LN Gl Parameter write lock: UNLOCKED
DSP Parameter error Unit system in meter METRIC
Legend
= OK, no alarm or warning active
Warning active
= Alarm active
Disabled
= On (enabled/active)
~ Off (disabled/inactive)
Tested By: Witness: Date:
Mepaflow 600 CBM 1.3.00 Printed: 23.05.2011 10:52:25 Page 1/2
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Figure 113 Maintenance report created with MEPAFLOW600 CBM (example page 2)
FLOWSIC600 - Maintenance Report: ID_20110401144520 SICK
Sensor Intelligence.
Station Name: Demozéhler Showroom Address: Bergener Ring 27 Meter Date: 01.04.2011 (dd.mm.yyyy)
S/N Meter: 09018502 City/State: Ottendorf-Okrilla/Dresden Meter Time: 14:45:19 (hh:mm:ss)
S/N Electronics: 00000000 Country: Germany Log Length: 214 (Samples)
S/N Analog board: 06390217 Zip Code: 01458 Last Test Date: 01.04.2011 (dd.mm.yyyy)
Meter Name: 2plex main meter Technician: Torsten Eichner
Charts of Logged Data BN Path | NEENN Path2 NN Path 3 EEEEN Path 4 EEEEN Average
Flowing Velocities [m/s] Path Velocity Ratios Profile Factor and Symmetry
i A iy Path 1
42 V‘ ","‘.}\"«MVQ{’V‘J'V»W'",‘lw\ l“‘wm i
Z
39 Path 2 g
g
3.6 Path 3 | ot 4
33 | 0.9
Path 4 T T T
0 200 400 600 s 1 11 12 13 14
Time [sec] 1 1.1 1.2 1.3 Profile Factor
Speed of Sound [m/s] SOS Difference from Average [%] SOS Difference between Paths [%]
345.6
0.2 02
ass | o b | | o 10
S Bt RE DS
0.2
345.4 0.2
0 200 400 600 0 200 400 600
Time [sec] Time [sec] P1-P2 P1-P3 P1-P4 P2-P3 P2-P4 P3-P4
0,
Turbulence [%] Average SNR [dB] 3 SNR AB Average AGC [dB] @ AGC AB
. SNR BA AGC BA
WWW’W\W\J =
5 45 : -
40 7 80
4 35
30 60
25
3 f A 20
, AGAA ST AR AF N Jo Iy 15 40
10
5
0 200 . 400 600 o 2
Time [sec] Pathi  Path2 Path3  Path4 Pathl  Path2  Path3  Path4
— Pressure
p[bar(a)] and T[°C] — Temperature
21 21
18 I 18
3
g E]
§1s 158
& H
12 - 12
9 9
0 200 400 600
Time [sec]
Mepaflow 600 CBM 1.3.00 Printed: 23.05.2011 10:52:25 Page 2/2
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Appendix

Custody Parameter Report

Custody parameter report created with MEPAFLOWG00 CBM (example)

FLOWSIC600-Custody Parameter Report SICK
Sensor Intelligence.

Meter name 4pfad S/N Meter 09018502
Description S/N Electronic 00000000
Station name Demozihler Showroom S/N Analog board 06390217
Company Meter type FL600 - 4P - 6 inch - ATEX IIA T4 - S2 sensors
Address Meter factor 10 Impulse/m3
Pe min 4.7 bar(g) Firmware version 3500 Unit system Metric
Pe max 18.8 bar(g) Metrology CRC 0x007E Firmware CRC 0xD4B4
Pressure fix. 10.4111 bar(a) Adjust CRC 0x129E Parameter CRC O0x0AF1
Temperature fix. 17.78 °C
Serial Numbers of Sensors

Path 1 Path 2 Path 3 Path 4

Transducer A
Transducer B

Meter adjustment

Adjust mode 1-Adjust factor

Adjust mode - Linear
Factor forward 1.00240

Adjust mode - Polynom

Adjust A-2 0.000000E+000
Adjust A-1 -6.990760E-001
Adjust AO 9.980881E-001
Adjust A1 -4.148707E-006
Adjust A2 0.000000E+000

Adjust mode - Linear
Factor reverse 1.00000

Adjust mode - Polynom

Adjust A-2 0.000000E+000
Adjust A-1 0.000000E+000
Adjust AO 1.000000E+000
Adjust A1 0.000000E+000
Adjust A2 0.000000E+000
Interface

Modbus ID 1

MODBUS (1) - Terminal 33/34

Baudrate 57600
Responce delay 0 ms
Protocol GENERIC_MODBUS_RTU

Parameter state of 2/23/2011 15:36:31 <online>

Printed on 2/23/2011 15:36:32

08290259 08290324 08290292 08290297
08290253 08290262 08290263 08290264

LowFlowCutOff 4.0 m3/h
Forward direction
Calibration Data
Point i Qact[m3/h] QMUT/Qref* Deviation as found[%]**  Deviation as left[%]**
1 1.03 0.99590 -0.41 -0.17
2 2.83 1.00000 0.00 0.24
3 7.07 0.99680 -0.32 -0.08
4 11.31 0.99600 -0.40 -0.16
5 19.81 0.99800 -0.20 0.04
6 28.32 0.99800 -0.20 0.04
7 - - - -
8 - - B o
9 - - - o
10 - - - -
11 - - - -
12 - - - -
Reverse direction
Calibration Data
Point i Qact[m3/h] QMUT/Qref* Deviation as found[%]**  Deviation as left[%]**
1 - - B o
2 - - - -
3 - - B o
4 - - - -
5 - - B o
6 - - - -
7 - - B o
8 - - - -
9 - - B o
10 - - - -
11 - - - -
12 - - - -
*MUT Meter Under Test **Additional information
Service (2) - internal Extended (3) - Terminal 81/82

Baudrate 9600 Baudrate 9600

Responce delay 0 ms Responce delay 0 ms
Protocol SICK_MODBUS_ASCII Protocol SICK_MODBUS_ASCII

Page 1 of 1
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Appendix

9.8.2 Calibration

Report

Figure 115 Calibration report created with MEPAFLOWG600 CBM (example)

FLOWSIC600 - Calibration Report 1/2

SICK

Sensor Intelligence.

Manufacturer

Customer

Date of calibra

Device Ultrasonic meter
Type FLOWSIC600
Nominal Diameter 0.15870 m

Calibration Range

SICK Engineering GmbH

ABCDEF

Calibration Institute ABCDEF

tion

2/23/2011 2:34:54 PM

S/N Meter
S/N Electronics

Meter Type

09018502

00000000
FL600 - 4P - 6 inch - ATEX IIA T4 -

S2 Sensors

Firmware version V3500

Firmware CRC 0xD4B4

Parameter CRC 0x0AF1

Metrology CRC 0x007E

Adjust CRC 0x129E

Calibration data and results - Forward

Adjust method Constant factor Pressure (Pressure Fix) 10.41 bar(a)

Flow direction Forward Temperature (Temp. Fix) 17.78 °C

FWME as found [%] -0.2392 Meter factor 10 Impulse/m3

FWME as left [%] 0.0000

Point i Qact (MUT*)[m3/h] QMUT* /Qref* Dev. as found[%]** Dev. as left[%]**
1 1.03 0.99590 -0.41 -0.17
2 2.83 1.00000 0.00 0.24
3 7.07 0.99680 -0.32 -0.08
4 11.31 0.99600 -0.40 -0.16
5 19.81 0.99800 -0.20 0.04
6 28.32 0.99800 -0.20 0.04
Sum 70.37 5.98470 -1.53 -0.09

*MUT: Meter Under Test **Additional information

Parameter state of 2/23/2011 15:35:59 <online>

Printed on 2/23/2011 15:35:59 Page 1 of 2
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Sealing plan

9.9

Sealing plan, part 1 (cast version)

Figure 116
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Appendix

Sealing plan, part 2 (cast version)

Figure 117
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Figure 118

Sealing plan, part 3 (forged version)
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Detail 3

Side view, rear

Placement of seals, SPU cover front and rear
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Detail 1

Front view

Detail 1

Detail 2

Detail 2
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Appendix

Figure 119 Sealing plan, part 4

alternatively

1 SICK

123456

- 1

|
-
I
1
- I
1

[ e

LI

Q\_I_I_I_I_II_II_I

1 Safety hoop
2 Cross pin screw M4 DIN404
3 Seal place for front- and back cover

"FLOWSIC600 - Technical Information - 8010125 V4.0 - © SICK AG

255




Appendix

Conformity
label

Figure 120 Examples: Main type plates on the signal processing unit (right: including conformity label)
SICK . rLowsiceoo SICK &
D-01458 Ottendorf-Okrilla D-01458 Ottendorf-Okrilla FLOWSIC600
( 00 ) ( 00 )
Part No. Part No. i
Serial No. Serial No. DE-08-M1002-PTB005
Year C E 0044 Year c € 0102, 0044
01 00T 1 Made i Germany I M EL 0UER A Made in Germany
o -r.amzr] & WG & e e | s
©06)22)T,,,=(07)(23] Um 12 22vDG MPE KI. 1.0 _
Qmax U= 253V, P, = 2.6W Tgas Tt 3; 2§3v2 :VB g,ew
Qmin (09 ) U =16V, |, = 200mA Pe Check Display U = 16V, 1, = 200mA
e Qpin
CH ) roem, et Q e carene
( s ) P66 /1967 Cmeax TOV 01 ATEX 1766 X
Variable | Bezeichnung Bezeichnung
00 Typschlussel Device type
01 Artikelnummer Part Number
02 Seriennummer Serial Number
03 Baujahr Year
04 Min. Umgebungstemperatur Min. Ambient Temperature
05 Max Umgebungstemperatur Max Ambient Temperature
06 Min. Mediumstemperatur Min. Gas Temperature
07 Max. Mediumstemperatur Max. Gas Temperature
08 Max. Durchfluss Max. Flow rate
09 Min. Durchfluss Min. Flow rate
10 Impulswertigkeit K-Factor
11 BaugroRe Size
12 Gasgruppe Ex Gas group Ex
13 Modellnummer Model Number
14 - Type approval
15 Verwendung use
16 - Year short (YY)
17 Trenndurchfluss transition flow rate
18 - -
19 - -
20 Einheit zu unit to
21 Einheit zu unit to
22 Einheit zu unit to
23 Einheit zu unit to
24 Einheit zu @® unit to
25 Einheit zu @@ unit to
26 Einheit zu unit to
27 unit Vol unit Vol
28 Einheit zu unit to
Figure 121 Example: Type plate on the meter body
Variable | Bezeichnung Description
SICK FLOWSIC 600 1 Messaufnehmer Identifikation Meter Body Identifikation
2 Datum Date
IYZar 1};2 ;:r 3 Nom.inale Nennweite mm/inch Nor-ninal Pipe Size mm/inch
DN/NPS PT bar 4 Gewicht Weight
Weight ke C E 5 Einsatztemperaturbereich min/max | Temperature Range min/max
Fluid Gr. 1 . 0062 6 Max. Betriebstiberdruck Max. Operating Overpressure
Made in Germany
7 Prifiiberdruck Test Overpressure
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Appendix

9.10 Outline drawings

Figure 122 Outline drawing FLOWSIC600 1-path

System |
Probes
Al-B1

Arrow defines positive flow direction

— al a—) d

OOO
B1
.0,
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Appendix

Figure 123 Outline drawing FLOWSIC600 2-path

Arrow defines positive flow direction

System |
Probes
A2-B2

]
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Appendix

Outline drawing FLOWSIC600 4-path

Figure 124
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Appendix

Figure 125

Outline drawing FLOWSIC600 2plex

Arrow defines positive flow direction
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Appendix

Outline drawing FLOWSIC600 Quatro

Figure 126
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Australia

Phone +61 3 9457 0600
1800 334 802 - tollfree

E-Mail sales@sick.com.au

Belgium/Luxembourg

Phone +32 (0)2 466 55 66

E-Mail info@sick.be

Brasil

Phone +55 11 3215-4900

E-Mail sac@sick.com.br

Canada

Phone +1 905 771 14 44

E-Mail information@sick.com

Ceska Republika

Phone +420 2 57 91 18 50

E-Mail sick@sick.cz

China

Phone +86 4000 121 000

E-Mail info.china@sick.net.cn

Phone +852-2153 6300

E-Mail ghk@sick.com.hk

Danmark

Phone +45 45 82 64 00

E-Mail sick@sick.dk

Deutschland

Phone +49 211 5301-301

E-Mail info@sick.de

Espaia

Phone +34 93 480 31 00

E-Mail info@sick.es

France

Phone +33 1 64 62 35 00

E-Mail info@sick.fr

Great Britain

Phone +44 (0)1727 831121

E-Mail info@sick.co.uk

India

Phone +91-22-4033 8333

E-Mail info@sick-india.com

Israel

Phone +972-4-6881000

E-Mail info@sick-sensors.com

Italia

Phone +39 02 27 43 41

E-Mail info@sick.it

Japan

Phone +81 (0)3 3358 1341

E-Mail support@sick.jp

Magyarorszag

Phone +36 1 371 2680

E-Mail office@sick.hu

Nederland

Phone +31 (0)30 229 25 44

E-Mail info@sick.nl

SICK AG | Waldkirch | Germany | www.sick.com

Norge
Phone +47 67 81 50 00
E-Mail sick@sick.no
Osterreich
Phone +43 (0)22 36 62 28 8-0
E-Mail office@sick.at
Polska
Phone +48 22 837 40 50
E-Mail info@sick.pl
Romania
Phone +40 356 171 120
E-Mail office@sick.ro
Russia
Phone +7-495-775-05-30
E-Mail info@sick.ru
Schweiz
Phone +41 41 619 29 39
E-Mail contact@sick.ch
Singapore
Phone +65 6744 3732
E-Mail sales.gsg@sick.com
Slovenija
Phone +386 (0)1-47 69 990
E-Mail office@sick.si
South Africa
Phone +27 11 472 3733
E-Mail info@sickautomation.co.za
South Korea
Phone +82 2 786 6321/4
E-Mail info@sickkorea.net
Suomi
Phone +358-9-25 15 800
E-Mail sick@sick.fi
Sverige
Phone +46 10 110 10 00
E-Mail info@sick.se
Taiwan
Phone +886 2 2375-6288
E-Mail sales@sick.com.tw
Tiirkiye
Phone +90 (216) 528 50 00
E-Mail info@sick.com.tr
United Arab Emirates
Phone +971 (0) 4 88 65 878
E-Mail info@sick.ae
USA/México
Phone +1(952) 941-6780

1 (800) 325-7425 - tollfree
E-Mail info@sickusa.com

More representatives and agencies
at www.sick.com

SICK

Sensor Intelligence.



	Title
	Document Information
	Glossary
	Warning Symbols
	Warning Levels / Signal Words
	Information Symbols

	Contents
	1 Important Information
	1.1 About this document
	1.2 Scope of document
	1.3 Safety instructions
	1.3.1 Intended use of the equipment

	1.4 Authorized staff
	1.5 General safety instructions and protective measures
	1.6 Dangers due to hot, corrosive and explosive gases and high pressure
	1.7 Dangers due to heavy loads
	1.8 Environmental information and instructions for disposal

	2 Product Description
	2.1 Features and applications
	2.1.1 FLOWSIC600 1-path, FLOWSIC600 2-path, FLOWSIC600 4-path
	2.1.2 FLOWSIC600 2plex (4 + 1 CBM Design)
	2.1.3 FLOWSIC600 Quatro

	2.2 System components
	2.2.1 Meter body
	2.2.2 Ultrasonic transducers
	2.2.3 Signal processing unit

	2.3 Measuring principle
	2.3.1 Determining the gas velocity
	2.3.2 Calculating the volumetric flow rate
	2.3.3 Calculating the actual volume
	2.3.4 Determining the speed of sound

	2.4 Path failure compensation
	2.5 Output configurations
	2.5.1 Hardware variants and signal outputs (I/O configuration)
	2.5.2 Optional integrated Electronic Volume Corrector (EVC)

	2.6 Operating modes, meter states and signal output
	2.6.1 Operation mode and configuration mode
	2.6.2 Meter states
	2.6.2.1 Status: Measurement valid
	2.6.2.2 Status: Check request
	2.6.2.3 Status: Data invalid

	2.6.3 Output of pulse signals and status information

	2.7 Self-diagnosis with User Warnings
	2.8 Data handling in the FLOWSIC600
	2.8.1 Integrated volume counters
	2.8.2 Logbooks
	2.8.3 DataLogs
	2.8.3.1 Hourly Log
	2.8.3.2 Daily Log
	2.8.3.3 DataLog storage behavior
	2.8.3.4 DataLog flow direction settings
	2.8.3.5 DataLog storage cycle
	2.8.3.6 DataLog accounting hour
	2.8.3.7 Distribution of FRAM capacity for DataLogs
	2.8.3.8 Types of datasets stored in the DataLogs

	2.8.4 Diagnostics Comparison Log
	2.8.4.1 Gas velocity class ranges
	2.8.4.2 Diagnostics Comparison Report
	2.8.4.3 Diagnostics Comparison Limits


	2.9 MEPAFLOW600 CBM
	2.9.1 Software installation
	2.9.2 Overview
	2.9.3 Meter database
	2.9.4 Data recording with MEPAFLOW600 CBM


	3 Flow Calibration
	3.1 Short Guide to flow calibration
	3.2 General notes
	3.2.1 Recommended test flow rates
	3.2.2 Operating pressure ranges
	3.2.2.1 Flow calibration at atmospheric pressure (pe, max < 4 bar(g))
	3.2.2.2 Flow calibration at high pressure (pe, max > 4 bar(g))

	3.2.3 Adjustment methods
	3.2.3.1 Adjustment with a constant factor
	3.2.3.2 Adjustment using a polynomial
	3.2.3.3 Adjustment using piece wise linear error interpolation


	3.3 Preparation
	3.3.1 Identification and visual check
	3.3.2 Mechanical installation on the flow test stand
	3.3.3 Electrical connection
	3.3.4 Connection to the FLOWSIC600 with MEPAFLOW600 CBM software
	3.3.5 Parameter write lock
	3.3.6 Identification of key data in the meter configuration
	3.3.7 Setting the current gas condition
	3.3.8 Functional check before flow calibration
	3.3.8.1 Correct meter factor for calibration
	3.3.8.2 Evaluation of the "ZeroPhase"
	3.3.8.3 Adjustment of the "Zero Phase" parameter

	3.3.9 Data record during flow calibration (optional)

	3.4 Adjustment of the FLOWSIC600
	3.4.1 Determining adjust factors with the "Meter calibration" wizard

	3.5 Sealing
	3.6 Flow recalibration

	4 Installation
	4.1 General notes
	4.1.1 Delivery
	4.1.2 Transport and storage

	4.2 Installation
	4.2.1 Measuring location
	4.2.2 Installation configurations

	4.3 Mechanical installation
	4.3.1 Choosing flanges, seals and other parts
	4.3.2 Mounting the FLOWSIC600 in the piping
	4.3.3 SPU alignment

	4.4 Electrical installation
	4.4.1 General information
	4.4.2 Cable specifications
	4.4.3 Checking the cable loops
	4.4.4 Terminal enclosure on the SPU
	4.4.5 Operating the FLOWSIC600 in non-hazardous areas
	4.4.6 Requirements for use in hazardous areas with potentially explosive atmospheres


	5 Commissioning
	5.1 General notes
	5.2 Connecting the FLOWSIC600 to a PC or laptop
	5.2.1 Connecting the FLOWSIC600 via RS485 / RS232 cable
	5.2.2 Connecting the FLOWSIC600 via RS485/USB converter

	5.3 Connecting to the FLOWSIC600 with MEPAFLOW600 CBM
	5.3.1 Starting MEPAFLOW600 CBM
	5.3.2 Choosing a User Access Level
	5.3.3 Creating a new meter entry in the meter database
	5.3.4 Online connection: Direct serial
	5.3.5 Online connection: Ethernet

	5.4 Identification
	5.4.1 Checking identification, operation / design data and firmware version
	5.4.1.1 Firmware


	5.5 Field setup
	5.5.1 Location information and unit system (Field setup page 1 of 8)
	5.5.2 Application data (Field setup page 2 of 8)
	5.5.3 Integrated electronic volume corrector (EVC) (Field setup page 3 of 8)
	5.5.4 I / O configuration - output configuration (Field setup page 4 of 8)
	5.5.5 I / O configuration - terminal assignment (Field setup page 5 of 8)
	5.5.6 LCD display setup (Field setup page 6 of 8)
	5.5.7 Configuration update (Field setup page 7 of 8)
	5.5.8 Maintenance report (Field setup page 8 of 8)
	5.5.9 Disconnecting from the meter and closing the session

	5.6 Function test
	5.6.1 Function test on FLOWSIC600 with LCD front panel
	5.6.2 Function test on FLOWSIC600 with LED front panel
	5.6.3 Function test with MEPAFLOW600 CBM

	5.7 Optional advanced setup
	5.7.1 Configuration and activation of User Warnings
	5.7.2 Configuration of DataLogs
	5.7.2.1 Using the DataLogs
	5.7.2.2 Configuration of DataLogs
	5.7.2.3 Disabling DataLogs
	5.7.2.4 Enabling (starting) DataLogs
	5.7.2.5 Resetting DataLog parameters to defaults

	5.7.3 Configuring and using the Diagnostics Comparison Log
	5.7.3.1 Using the Diagnostics Comparison Log
	5.7.3.2 Configuring the general conditions for the Diagnostics Comparison Log
	5.7.3.3 Configuring the Diagnostics Comparison Log
	5.7.3.4 Configuration of the Diagnostics Comparison limits


	5.8 Activation of path compensation
	5.9 Sealing
	5.10 Documentation

	6 Maintenance
	6.1 General
	6.2 Routine checks
	6.2.1 Comparing theoretical and measured Speed of Sound (SOS)
	6.2.2 Checking the meter health
	6.2.3 Time synchronization
	6.2.4 Battery lifespan / capacity

	6.3 Maintenance report
	6.4 Optional data download
	6.4.1 Logbook check
	6.4.1.1 Downloading and saving logbook entries to the MEPAFLOW600 CBM meter database
	6.4.1.2 Acknowledging logbook entries on the meter
	6.4.1.3 Clearing logbooks on the meter

	6.4.2 DataLogs check
	6.4.2.1 Downloading and exporting of DataLog data
	6.4.2.2 Clearing entries from DataLogs

	6.4.3 Diagnostics Comparison Report Check
	6.4.4 Trend report
	6.4.5 Backup of MEPAFLOW600 CBM meter database

	6.5 Optional adaptation of the User Warnings

	7 Troubleshooting
	7.1 General troubleshooting
	7.2 Indication of meter states, system alarms and warnings
	7.2.1 Checking the "Meter Status" window
	7.2.2 Checking the "User Warnings" window
	7.2.3 Checking the diagnostic meter values
	7.2.4 Battery lifespan / capacity

	7.3 Generation of a Diagnosis session
	7.4 Meter connection troubleshooting

	8 List of Parts
	8.1 Tools and accessories
	8.2 Spare parts

	9 Appendix
	9.1 Conformities and technical data
	9.1.1 CE certificate
	9.1.2 Standard compatibility and type approval
	9.1.3 WELMEC compliance
	9.1.4 Technical data

	9.2 Characteristic properties and dimensions of the meter body
	9.3 Operation and menu structure of the SPU with LCD display
	9.3.1 Operation
	9.3.2 Menu structure on the LCD display
	9.3.3 Display of measured values
	9.3.4 Data editing in Configuration Mode
	9.3.5 Resetting the error volume counters
	9.3.6 Acknowledging a battery replacement

	9.4 Logbooks
	9.4.1 Overview of event entries in meter logbooks
	9.4.2 Acknowledging a logbook entry on the LCD display

	9.5 SPU terminal assignment
	9.6 Connection diagrams for operating the FLOWSIC600 in hazardous areas in accordance with North American Requirements (NEC, CEC)
	9.7 Wiring examples
	9.7.1 Intrinsically safe installation
	9.7.2 Non-intrinsically safe installation

	9.8 Reports created with MEPAFLOW600 CBM
	9.8.1 Custody Parameter Report
	9.8.2 Calibration Report

	9.9 Sealing plan
	9.10 Outline drawings


