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General Information 1

1 General Information

1.1 About these Instructions

This manual is a complete guide to the operation and maintenance of'an
Ultrasonic Flow Meter (UFM) Series 6 Q.Sonic™ meter. This‘manual
together with the UFM Series 6 Safety Instructions and UFM Séries'6 Wiring
Instructions provide essential information for safe use in eompliance with
and insofar applicable:

e  European Directives (e.g. ATEX4PED, EMC, MID).
e International IECEx standards.

e North American FM Approvals standards.

e Canadian CSA standards.

This manual explains how to verify which certifications your flow meter
complies with, based on thedabelling from thewltrasonic flow meter. The
manual also containsiimportant instructions‘te prevent accidents and serious
damage before ‘start-up, during operation, and to maintain trouble-free
operation inythe safestspossible waysthroughout the entire lifespan of the
device Before using the productiread.this manual carefully, familiarise
yourself with the operation of the product, and strictly follow the instructions.

If you have any questions, or need further details on specific matters
concerning this productyplease do not hesitate to contact one of our staff
members by email at gas-mainz-quotations@honeywell.com (or see
more contact information on page 2).

Important!

It is required to read and understand all other documentation of
your meter.

= Please see Appendix Il — References on page 81 for a
complete list of resources. Additionally, you may look online
at http://www.docuthek.com/.
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1 General Information

1.2 Limitation of Liability

This manual is based on the latest information available. It is provided
subject to alterations. We reserve the right to change the construetion and/or
configuration of our products at any time without obligation to update
previously shipped equipment.

The warranty provisions stipulated in the manufacturer's Terms of Delivery
are applicable to the product. The manufacturefishall have no obligatien.in
the event that:

e Repair or replacement of equipment,or parts is required through
normal wear and tear, orlby necessity in whole or part by
catastrophe, or the fault or negligence of the purchaser;

e The equipment, or parts, have'been maintained or repaired by
someone other than an authorized represéntative of the
manufacturer, or have been modified iniany manner without prior
express written permission of the manufacturer;

e Non-originahparts are used;

o Equipment is used improperly, incorrectly, carelessly or not in line
withiits'Tnature and/or purpose;

o Use of this produet with unauthorized equipment or peripherals,
including, but net.necessarily limited to, cables, testing equipment,
computers; voltage, etc.

The manufacturer is not responsible for the incidental or consequential
damages resulting from the breach of any express or implied warranties,
ineluding damage to property, and to the extent permitted by law, damage
for personal injury.

o Read through this Operation and Maintenance manual carefully
before beginning any work.

The manufacturer assumes no liability for loss and malfunctions
that result from non-compliance with these instructions.

UFM Series 6 Operation and Maintenance Page 7 of 82
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Text Labelling 2
We reserve the right to make technical changes within the scope of im-
proving performance characteristics and continuous development of the
device.

Current warranty conditions in the General Terms and Conditions

available on our website:
http://www.elster-instromet.com/en/general-terms-of-b S

2 Text Labelling

This manual employs consistent visual cues and sta xt formats 0

help you easily locate and interpret infor Tlo“ln rmation w@
you quickly identify relevant content.

’
2.1 Presentation of Safet d Risk Inst@ks

Hazard Warnings

%

Hazard warnings.indicate hazardous si@s which may result in material

damage bodil orevend regarded. Hazard warnings are
descri low:

Safety Instructions

L&A

Safety instructions include notes and information which if disregarded may
lead to functions not working correctly or not working at all. Safety
instructions are described below:

0 Safety instruction (optional)

Safety instruction text

Page 8 of 82 Operation and Maintenance UFM Series 6
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2 Text Labelling

Tips and Recommendations

Tips include notes and information that make it easier for the us ips are
described below:

Heading (optional)

Hint text
2.1.1 Paragraph Formats ' 00

» This triangle prompts yousfo @ . N
v" This character will sh ou ediate resu r action.

Example 0
uIt -row are marl| contlnuous blue lines and the
rd “Ex e’

O

UFM Series 6 Operation and Maintenance Page 9 of 82
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Text Labelling 2

2.1.2 Character Formats

Example Use

= See Chapter 5 System
Description (p.19)

www.docuthek.com I&to openina l@r.
creen itself; 'thi ows a
Info %M . You must
it will open the
The hyperlink above) has been
highlight ess the €= button on the
touch r PC) to open the new
\a : Open the Info section.
Table aracter formats
L 4
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2 Text Labelling

2.1.3 Abbreviations

The following abbreviations may appear in this document:
AFB Application Function Block
ATEX Atmosphéres Explosibles; European Directive
94/9/EC on equipment and‘protective systems

intended for use in potentially.€xplosive

atmospheres
New Directive (valid 20:04.2016): 2014/34/EU
CSA CanadiansStandards Association
DC Direct Current
EC European Community
EMC ElectroMagnetic, Compatibility; European EMC
Directive 2004/408/EC
New directive (valid 20.04.2016): 2014/30/EU
HART Highway Addressable Remote Transducer
IECEx International Electrotechnical Commission System

for Certification to Standards Relating to

Equipment for use in Explosive Atmospheres

FM Factory Mutual Approvals
NMi Nederlands Meetinstituut
PED Pressure Equipment Directive; European Directive

97/23/EC concerning pressure equipment
New Directive (valid 19.07.2016): 2014/68/EU

PC Personal Computer
PCB Printed Circuit Board
SPU Signal Processing Unit
UFM Ultrasonic Flow Meter
UFM Series 6 Operation and Maintenance Page 11 of 82
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Ultrasonic Flow Meter Series 6 3

3 Ultrasonic Flow Meter Series 6

3.1 General

The UFM Series 6 Q.Sonic™* is a sophisticated, multi-path ultrasonic gas
flow meter manufactured by Elster. It has been specifically designed for
custody transfer measuring applications that demand a high degreeiof
accuracy and reliability. It can be extended with an extra functionality
whereby the flow meter has the possibility to convert,.the measured line
volume to standardised volume, mass or energy.

v

A WARNING! y
Improper use of an U ries y not o *in
unreliable performance, b ay lead to S
situations. '

e !ﬁe meter for the

Please refi It pe plates, Io@w

corre era conditions. ?\@ the meter outside these
limitation

& « N

The Ultrasonic Flowmeter Seriesi6 contains 2 type plates:

* Main plate: Provides,information on mechanical design conditions as well
as flow related information such as meter factor and range

* SPU type plate: Provides information on applicable hazardous area
approval.

Ensure the meter never operates outside the limits stated on the type plates.
Any discrepancy between the type plates should be reported to Elster or
your local agent immediately. = Please refer to Chapter 5.6 Labels and
Nameplates (p.23) for more information.
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3 Ultrasonic Flow Meter Series 6

3.2 Applicable Standards

If the meter is ordered for use at a location where Euro
NOT mandatory, the meter can alternatively be ma
with [IECEx, FM Approval or CSA certificate for use i

Applicable standards for the optional integr
are: AGA8-92 DC, SGERG-88, AGA-NX19

3.3 Configuration ' 0

¢
Several pairs of transdu mo d in pair ﬁw cell of the
UFM. Each pair of transducers esents one.i mal measuring path.
There are three di t r‘suring path,t he Q.Sonic™ax,
These are sho ure 3-1.
no bounc Q radius
. i id: ounce, str: i@ough the middle
. irl: boun 6

UFM Series 6 Operation and Maintenance Page 13 of 82
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Ultrasonic Flow Meter Series 6 3

Direct Bottom/Top path

Side view Front view Top view

e

Side view

Direct Mid path Front view

R

Swirl path

Side view

f 6 direct and 2 swirl paths. This
stg imal measurement accuracy combined

provides measurements of the highest
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3 Ultrasonic Flow Meter Series 6

Q.Sonic™¥ Path Configuration

Front view: Side view:

Figur Layout Q.Sonic™ma*

'e’s 6 Q.Sonic™ in custody transfer applications, most
w) a calibration from a certified calibration institute
upervise pector of weights and measures. Examples of facilities
general d for calibrations are Euroloop in Rotterdam (NL), TransCanada
Calibr: n Canada and PIGSAR GH45 or Open Grid European Dorsten (D).

If the Q.Sonic™ meter has to be in accordance with MID, extra restrictions
should be taken into account. = Please see Chapter 12.4 Calibration (p.64).

UFM Series 6 Operation and Maintenance Page 15 of 82
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Theory of Operation 4

4 Theory of Operation

An ultrasonic flow meter is an inferential measurement device that consists
of ultrasonic transducers that are typically located along a pipe's wall.<The
transducers are inserted into the piping using a gas tight mechanism.
Ultrasonic pulses are alternately transmitted by one transducer‘and received
by the other one.

Figure 4-1 shows a simple geometry of two transducers, ‘A’ and ‘B’, at a
sharp angle “¢” with respect to the axis of a straight eylindrical ‘pipe with
diameter “D”. Please note: the Q.Sonic™ flow meter employs reflection

paths, where the acoustic pulses reflect ohe ormore times off the pipe wall.

B

N
¥

73

Figure 4-1: Ultrasonic Measuring Line

4.1 Flow Velocity Measurement

The acoustic pulses are crossing the pipe like a ferryman crossing a river.
Without flow, they propagate with the same speed in both directions. If the
gas in the pipe has a flow velocity different from zero, pulses travelling
downstream with the flow will move faster, while those travelling upstream
against the flow will move slower. Thus, the downstream travel times “tan" will

Page 16 of 82 Operation and Maintenance UFM Series 6
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4 Theory of Operation

be shorter, while the upstream ones “tva" will be longer as compared when

the gas is not moving. The equation below illustrates the computation:
L 1 1
VOGraw” = L —
tha,

2-cos(p, ) . tab,

where: i &
the downstream travel ti ath n. o

tabn

tran  the upstream t ir@ ath n.

L, the straight li of the aco stigh between
the two trans . *

VoGraw is t age uncorrect gas velocity.

¢n  the angle between th nd ultrasonic signal.

The raw gasqelo corrected by xis flow profile correction. This
correction,is d on the p@g Iso the contribution of the gas
h e

velocity o h to the com as velocity is depending on the path
Ko 8o
o § .
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Theory of Operation 4

4.2 Correction after Calibration

After flow calibration the meter can be adjusted either through an adj
factor or through linearization. How the meter is adjusted can b ualiz
at the display. = Please see Chapter 7.1 LED at Display (p.34).

4.3 Volume Flow at Line Conditions

The volume flow at line conditions Quine is the (adju iIe-correctD
gas velocity Vine multiplied by the internal sv) of the ﬂoG.

*
lee line " Q*

gD 3600
4

where:
Line t e flow atili nd|t|ons

me the adjusted rrected gas velocity
e internal di r of the meter
A the intern oss-section of the flow cell
ttime c to go from seconds to hours.

&
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5 System Description

5 System Description

5.1 Flow Cell

The flow cell is the part of the UFM Series 6 that is mou the piping
system. All components making the UFM Series 6 ( tran ers, type
plates, temperature sensor, and optional pressure s mounted

the flow cell. Please see Figure 5-1 below.

SPU label
(rear side)
Main Type
Temperature Plate
Sensor

(rear side)

Ultrasonic
Transducers

Pressure
Sensor Flow Cell
(optional)
Figure 5-1: Example of an Elster Ultrasonic Gas Flow Meter
UFM Series 6 Operation and Maintenance Page 19 of 82
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System Description 5

5.2 Signal Processing Unit

The SPU is mounted in an explosion proof housing. The box consists 0
separate compartments; a main and a rear compartment (see Figu

The main compartment can be opened from the side of the SP
contains the main circuit boards. The main compartment a
intrinsically safe connections for the ultrasonic transducers

and optional pressure sensors. All data processing 2XCi n of the
transducers to calculating the flow rate is handled tronics in this
compartment. o
To prevent the box from opening by vibratior g/ers on the sic@d to
be firmly tightened and secured with in the %afé en in
Figure 5-2. When closing the ba , ensure all are used.

e meter is
this grounding for

A grounding point can be seen
already internally groun
normal operation.

Figure 5-2: SPU Compartments and SPU Cover

The rear compartment comprises of a field terminal board used for
connecting the Ultrasonic Flow Meter Series 6 to the end user’s applications.
For detailed information about this see = Chapter 6.3 Wiring Instructions

(p.32).

Page 20 of 82 Operation and Maintenance UFM Series 6
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5 System Description

5.3 Transducers

The ultrasonic signals required for the flow measurement are g ated and
received by ultrasonic transducers.

Piezoelectric transducers employ crystals or ceramics t set i

vibration when an alternating voltage is applied to iezoelectric element.
The vibrating element generates sound waves in th
piezoelectric effect is reversible, the element
polarised and produce voltages related to
crystal is distorted by the action of incident s
acoustic impedance of the gas is m

impedance of the piezoelectric e @
G

efficiency, a matching layeris em

piezoelectric element. Q
The transducers in t Itrasonic Fl eries 6 are type ‘NG’,

u
see Figure 5-3. -4'visualises the& sducer with the mounting
bracket. : 0

&)

Figure 5-3: NG Transducer Figure 5-4: NG Transducer
with Mounting Bracket

UFM Series 6 Operation and Maintenance Page 21 of 82
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System Description

5.4 Flow Cell Pressure Sensor (Optional)

As an optional feature the UFM can be equipped with a pressure sens
This pressure sensor is used for:

¢ Reynolds flow profile correction

e Compensation of the flow cell expansion due to g SSuri

A CAUTION!
O

The pressure sensor is not use I conversion.

5.5 Flow Cell Temper S *
The UFM is equipped wit tur sensor erature sensor is
used for:

. ofile correctl

. the flow ceII sion due to flow cell

L 4
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System Description

5.6 Labels and Nameplates

Nameplates and labels are used to identify the product and to provide details
on the specific product. Together with the product manual it ifi [¢)
the product is certified and designed.

The main (type) plate (see Figure 5-5, for

Q.Sonic™*main plate) provides informatiol

conditions as well as flow related infc io ch as meter 0
D

and range. If the UFM has been

[)
the Measuring Instruments Directive iil I e related ate
reference T10586 is menti in& top right corner o main

plate. = Refer to Chap Requirements (p or more

information abo& L 4

YYYY T10586
Accuracy class 1.0

wmeter | 0085 Minimam 10D (ciamster)of straight inlst

pipe upsiream and 3D of cutlet pipe

Str. 1 A
nz-Kastel /Germany Ulfrasonic

Year - Month Qmin e Qt [me/r Qmax [m/h]
) I i | | |
Total Weightlkal | Pulse Factor lmp/m?] t ambpo]
I | ml o
pressure [bard] t gasra]

| min ma: i mn)J

]
|' Design Code Body j"’ gn Code Flange p designibarg p fest [barg ‘
SN [ ——

Innerjmm] Connedlienmmidstoragescl t designieg ‘Copcciry||| < - Fl_ow + >

Product Group Power supply

/

BEFORE OPERATING DEVICE

m'm| max i mm| ‘

‘ & READ INSTRUCTION MANUAL

Figure 5-5: Example of a Q.Sonic™* Main Plate

Refer to the type plate on the SPU for the applicable hazardous
area approval. This could be according to ATEX, IECEx, FM or
CSA. = Please refer to Figure 5-6 to Figure 5-9 for type plate
examples for a Q.Sonic™* meter.

UFM Series 6
Q.Sonic-max

Operation and Maintenance Page 23 of 82



System Description 5

5.6.1 ATEX Certified
The explosion proof housing has the following ATEX certification
information:
e Classification: Ex 11 2 G Ex d ia [ia] IIB+H2 T6 Gb IPS«@
e -50°C<Tamb<+60 °C
e ATEXmarkings: E Il 2 G X 0044
o 0044 is the notified body nu ORD

CERT GmbH o

UVAN
e ATEX certificate reference: DEKRA 1AW X
e Warning: Read instruction ma ore operating devicg

.
0044 *

Q.Soni

X X
1 30 VDC / 20Wm

yyyy-mm

Elster GmbH
Steinern Str. 19-21
55252 Mainz-Kastel / German:

Page 24 of 82 Operation and Maintenance UFM Series 6
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5 System Description

5.6.2 |ECEXx Certified

The explosion proof housing has the following IECEX certificatio
information:
e Classification: Ex d ia [ia] IB+H2 T6 Gb IP66 &

e -40°C<Tamb=+60°C

e |ECEXx certificate reference: IECEx DEK11.
e Warning: Read instruction manual &

&
@elster

Steinemn Str. 19-21
55252 Mainz-Kastel I Germany

IIB+H2T6 Gb P66
0 "C= Tamb < +80 °C

IECEx DEK 11.0062 X
&

&

UFM Series 6 Operation and Maintenance Page 25 of 82
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System Description

()]

5.6.3

FM Certified

The explosion proof housing has the following FM certification inform

ati
Explosion proof for Class I, Division 1, Group A, B, C and @
Intrinsically safe for Class I, Division 1, Group A, B, C
Ta =-40 °F to 140 °F (-40 °C to +60 °C), T6
Type 4X
“FM approved” mark
0

Installation requirement: Seal fitting req 15 incheso

enclosure 0
Warning: Read Instruction Ma ol Drawing:

03.304.001.003.05/2) be operating device. SWries6
Safety Instructions (= liste Appendixll—R@m s) for the

e

control drawing. ' Q

Explosionpreof for Class |, Division 1. Group A,B. C & D
Intrinsically safe for Clzss |, Division 1, Group A, B. C&D
Ta=-40"F 10 140 °F i-40 ‘Cto+80 °C), TG

©
E
7]
_
:
2]
=
w
[]
()
(-]

m Type 4%
NUAL {GONTROL DRAWING: Seal fitting required
G DEVICE 03.304.001.004.052) within 1.5 inches of enclosure g

5-8: Example of an FM Label

Page 26 of 82 Operation and Maintenance UFM Series 6
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5 System Description
5.6.4 CSA Certified
The explosion proof housing has the following CSA certification information:
e  Explosion proof for Class I, Division 1, Group B, C
e Exdialia]llB+H2T6
e -50°C<Tamb<+60°C
o TypedX
e |P66
e CSA13.70001043 9
e Installation requirement: (‘dm within 1.5@ in group
B&C
| O

Warnings: *‘
o  Substit of componen@ impair intrinsic
saf’

Control Drawing:

) before operating device. See
ty Instructions (listed in =
eferences) for the control drawing.

& 7 Class |, Division 1, Group B, C,D T8 'é'
onic Flowmeter Series 6 50 oo e

e -50 °C < Tamb s +60°C
%odel Q.Sonic ®) Max Type 4% o
Serial no. XXX P86 @

Power 18 to 30 VDC / 20Wmax BRA .

Year-Month yyyy-mm WARNING: SUBSTITUTION OF COMPONENTS

MAY IMPAIR INTRINSIC SAFETY

omany /J\ READINSTRUCTION MANUAL (CONTRCLDRAWING:  Caumioy seal s il sl
BEFORE OPERATING DEVICE 03304 001004 (62) INCHES IN GROUP B & C

Figure 5-9: Example of a CSA Label

UFM Series 6
Q.Sonic-max
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System Description 5

5.7 Sealing

This chapter describes the important sealing locations and sealing pro
as required by MID certificate T10586 (= see also Chapter 12 MID
Requirements [p.63]). Even if MID is not required it is advised t | the
UFM.

5.7.1 Main Plate

Figure 5-10 displays how the main plate is sealed

gf the flameproof certified box is sealed

Page 28 of 82 Operation and Maintenance UFM Series 6
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5 System Description

" : 9 . " N N
v '
re 5-11: Examp@ B sealing bracket
. eter should be r@d from undesired changes in the
soft . ‘ ’

1. Therefore rdware switch is placed on the main board. This
ha gwitch can be reached through an opening in the
a anel. The hole in the back panel is protected with a
stic cap (see Figure 5-12).

If both pins on the switch are up, the meter is sealed and the
parameter settings of the meter are locked from editing.

If both pins on the switch are down, the meter is unsealed and
parameter settings can be altered using the software program
SonicExplorer. Sealing of the switch itself should be done with
the screw socket on the protective cap.

UFM Series 6 Operation and Maintenance Page 29 of 82
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Installation and Commissioning 6

(Towar! rint board)
- Mete : both pins up

Backpanel with Protective Cap the print board)

§ Sealing the mainb
acceSS| emovin ctive cap.
O Meter unseale pins down

(Screw sockets are used for seal
Figure 5- are prot@@he main board

In addition to the protectlon access to the meter
ftware is secu Q different user access levels and

o ssword ec ion. = See Chapter 9.5 PC Software Package
E (p 61).

Inst ion and Commissioning

6.1 Introduction

It is very important to check the shipment of your ultrasonic flow meter
equipment. A visual inspection of surfaces and flanges should be performed.
In case of damage, contact Elster immediately.

Page 30 of 82 Operation and Maintenance UFM Series 6
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6 Installation and Commissioning

As well, please verify if all the necessary documentation is available. In
addition to this Operation and Maintenance manual, you also require (at
bare minimum) the UFM Series 6 Safety Instructions.

Please refer to = Appendix Il — References for a complete list of related
documentation.

Also look at your project data to see if extra documentation is required and
delivered. If documentation is missing, contact Elster.or yourlocal agent
immediately.

6.2 Flow Cell Installation Requirements

6.2.1 Installing a Meter inthe Pipeline

The Ultrasonic Flow Meter Series 6 (including flow cell, transducers and
SPU) is shipped in a suitable box(e.g. woaden box;*cardboard box ...).
Carefully disassemble the box. Remove ‘the transport straps from the flow
cell, and themsmovethe ultrasonic flow meter{(using the lifting lugs provided
on the flow cell) to thejinstallation site.Install the meter according to the end-
user’s company regulations and ‘applicable local and national requirements.
Tonsure optimal performance of the UFM, comply with the up- and
downstream spool requirements specified for your particular UFM (see your
order'documentation).

A WARNING!

To avoid possible injury, make sure the lifting equipment is
suitable for the weight of the Ultrasonic Flow Meter Series 6.
Always use the lifting lugs and make sure lifting equipment is
certified and shows no damage or wear.

Eyebolts must be inspected before each use and used according
to the manufacturer’s specification.

UFM Series 6 Operation and Maintenance Page 31 of 82
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Installation and Commissioning 6

o Be Aware!

Special attention needs to be taken when the UFM Series 6
Q.Sonic™Xhas to be installed in accordance with MID. ee
Chapter 12.5 Installation Requirements (p.64).

For FM Approved and CSA Certified UFMs also s

respective Control Drawings and particular installa emarks in
the UFM Series 6 Safety Instructions (=: ndix Il —
References).

°

6.2.2 Testing Installation

The flow cell is always hydrotested in=house at the correctshydrotest
pressure before the transducers are installed on the ultrasonic flow meter.
Herewith all welding of the'flow cell'is checked. When a‘Series 6 UFM is
installed in a pipe line, itis no longer possible to"hydrotest the pipeline.
Water can be trapped between the housing@nd‘the transducers, causing the
meter to have difficulties measuring.

Before pressurizing, check all pressure points on the meter. If necessary
remove theicover caps to havesa clearview of the entire pressure point,
particularly when an adapter is fitted on the meter body.

6.3, Wiring Instructions

All' detailed information about wiring is stated in the UFM Series 6 Wiring
Instructions, as'well as UFM Series 6 Safety Instructions (= see Appendix ||
— References). Please refer to these documents for correct wiring.

6.4 SPU Configuration

When the meter is installed and correctly wired, it is advisable to read out the
parameter settings of the meter. If the meter has been calibrated before, the
parameter set-up should be compared to the one of the calibration.
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The parameter set-up can be read with the software package SonicExplorer.
Connection should be made through the Ethernet or VDSL communication,
more detailed information about this matter can be found in the manual of
the software packages. When discrepancies are detected; contactElsteror
your local representative immediately.

A WARNING!

When opening the SPU (either main or rear compartment){obey:
the rules and regulations that applyto,hazardous area gperations.

6.5 Cold Commissioning

During cold commissieningdthe meter is pressurized with a known gas
composition at a'known temperature and pressure, because in the case of
atmospheric{low pressure) conditions, the UFM is not able to measure
correctlys

A thorough functional test isgperformed by means of a PC and diagnostic
software package (SoniCcExplorer). Diagnostics and status per measuring
path‘and the zero flow can be checked, assuming there is sufficient pressure
inthe meter. A technician of Elster will, if this has been agreed, verify
measurements,and‘check the system performance.

6.6 Hot Commissioning

The hot commissioning is in most cases the last test of the UFM and can be
witnessed by a representative of the client and, if required, by an inspector
of weights and measures for the official sealing. Under this condition there is
process gas in the pipe and a flow test is being performed. The
performance, AGC Levels/Limits and zero flow are checked again. If
possible, the gas flow running through the UFM will be compared to another
flow meter in the line. Most UFMs are calibrated gas flow meters, so the
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measured value is reliable without exception. Furthermore, the interaction
with the flow computer can be tested.

7 Operation

This chapter describes how the UFM Series 6 can be operated@hrough the
interactive touch screen display on the meter.

7.1 LED at Display

2 LEDs provide an overall status indication of thesmeter.

iagnostics

qline '

LED 1 LED 2
Figure 7-1: LED at Display

Power LED - LED 1 at Figure 7-1

LED Status Description
Off Power is off
Green Power is on

Table 2: Power LED
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Status LED - LED 2 at Figure 7-1
LED Status | Description
Off Power is off or;
the device is running warning
Yellow, A warning is pending tha
flashing relevant functionalities. *
Yellow, At least one w.
permanently relevant fi
illuminated ended
Red, flashing | An error is pending that anetrology relevant
'oréties. *

Red, east one errn affects the metrology relevant
permanently n ionalities@ ing but has already ended. *)
illuminate

ser has to acce warnings at the operation panel before the

lour'of the statu

E s back to off (see Chapter 9.4)
Table 3: Status LED

UFM Series 6
Q.Sonic-max
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7.2 Front Panel and Touch Display

The SPU contains an interactive touch screen display, showing the most
important measurements and diagnostics (line flow, gas velocity, speed of
sound, totalizers ...). It contains a touch screen with 7 touch area$ (see
Figure 7-2) These touch areas will disappear when not in use and reappear
with a touch of the screen in one of the 7 touch areas.

Figure 7-2: Front Panel Basic Display with 7 touch areas

Press.the bent arrow o in the middle of the screen to select and open a
highlighted menu.

o 4
@Front Panel on your PC

It's also possible to mimic the interactive touch screen display
on your PC. To do this, connect the Ethernet cable at the field
terminal board (= for help, refer to document: UFM Series 6
Wiring Instructions, listed in Appendix || — References.

Next, go to the internet browser of the PC and type the following
address: http://xxx.xxx.xxx.xxx/frontpanel.html (where
XXX.XXX.XXX.XXX represents the |IP-address of the meter).

Page 36 of 82 Operation and Maintenance UFM Series 6
Q.Sonic-max


http://xxx.xxx.xxx.xxx/frontpanel.html
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7.3 Basic Display

The basic display is shown below in Figure 7-3 and displays thefollowing
values:
e Qline - Gas line flow running through the meterfin'm3/h.

e Vm FWD (Volume Forward) - Total amountiof. gas volume passed
through the meter in the positive direction.

¢ Vm REV (Volume Reverse) - Totallamount of gas volume passed
through the meter in the negative direction.

e Vline - Speed of the gas running thfough the meterg(Scroll’down
on the meter display to yiew)

Touch one of the 7 touch areas (asiseen above in Figure 7-2) and use the
arrow buttons on the right'to'navigate up and down®

13:06:20

Info

0.0 mem

000000000000.000 ms
Vi REV

000000000000, 000 =

L Home

Figure 7-3: Basic Display/USM

Along the top of the basic display page you will see the sub-menus
Diagnostics and Info marked with red arrows in Figure 7-3. You have to
scroll to the top of the page to view or select these sub-menus. For more
information on Diagnostics, as well as the two submenus from this screen,
please see = Chapters 7.5 Diagnostics (p.43) and 7.6 Info (p.50),
respectively.
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7.4 Home Screen

Pressing the Home button from the Basic Display (as seen in Figure
will bring you to a screen as depicted below in Figure 7-4.

English Error List

" 5 6
=i ;m

UsM Archive Modbus

creen and Menu

ef7 touch areas to activate the arrows. Use the
right to navigate and highlight a particular
ress the bent arrow -~ in the middle of the screen
elect and menu. When connected with the front panel through
Ethernet, click in one of the 7 touch areas, navigate by clicking on
the arrows, click the bent arrow to select the option you desire.

Below is an overview of the available options:
)
English J 1 ] Language Selection

Standard language setting is English. Select Deutsch for German language
setting.
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9 Info (Basic Information)

In this menu some general important information about the meterncan be
found, regarding: Device Monitor information, Software status, License
information, and the IP address. Through this menu it is als@)possible to
perform a display test. Please see Figure 7-5. After selecting Display test,
the screen will alternate between black and white. Pressing Back or Home
will stop the test.

ISystem Basic info 10:30:55

Basic netwol
IP address:

System Device m¢

Operating hours 8
Battery capacity  98.31 0o frasi .255.04 NGO_Standard
d 1 NGOFB
2 NGOMB
Basic System
Gas Quality
Flow Conversion

Figure 7-5: Info Screen

Error List e Error List

Here you can see a list of the most recent meter errors, filtered by error type
if desired. If the errors are no longer relevant, you can select Accept all and
the errors will be accepted and removed from the list. To use the filter, scroll
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up and select your desired filter, as seen in Figure 7-6. A logbook of errors is
available on the right hand side.

‘Error List Error List 11:07:23

Refresh (0) Error List B 11:14:47

15-12-02 09:14:43 -
USM.Events.Performance Min,Path 2

Home

SR 9 Syste

ns gener Qinformation including Time
s (logging in with appropriate user

ntelligent measurement devices,
escription of each submenu is described

The System scre

Time Service Error List Audit trail

=
i

Intelligent meas... Measurement ta..

Back ™ m #~ Basic display

® [ )

Figure 7-7: System Screen
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Time Service — To program the date and time of the meter:

» Highlight Date & Time (from Basic Display -> Time Service)

» Press the select arrow “'J.

» Highlight and select Update date and time when you have entered the
correct information.

v' Date and time will be updated.

Please note: you have the possibility to activate daylight savings time#See
Figure 7-8.

Time Service Main display 12:00:41

Date & Time 2015-12-02 12:00:41
Time zone TC - London, Lishon, Raba

Time Service ate & Time 12:01:32

Latest update -—-
Latest deviation

Ext. source

Figure 7-8: Update Date & Time

H O usm

This butten will'also bring you back to the Basic Display.
= Pléase see Chapter 7.3 Basic Display (p.37) for more information.

"B
i @ Archive
With the software package SonicExplorer it is possible to set up an archive

in the Series 6 Ultrasonic Flowmeters. For detailed information about the
nature of the archive and its possibilities, please refer to the SonicExplorer
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user manual, available at http://www.docuthek.com/. By choosing the right
Group and Channel and selecting Show values it is possible to see all
important data of the selected archive (see Figure 7-9).

Archive 10:17:38 Values 10:16:25
Name \ VoS

Time stamp 15.01 2016 10:16:29
Ordinal no. 2576176
Value 351.871704 m/s

Channel |[YOS B i‘

Group [SECONDS DATA

Channel IVOS j

Show values

Home Home

Figure 7-9: Archives Screen

M 6 Modbus

This menu will bringyyou'to the Modbus pretocol screen. Modbus Registers
are listed‘on the left hand side,“With corresponding values on the right. (For
example in‘Figure 7-10 the Madbus,Register 00000 relates to the Flow Meter
Idéntification Code. E.g. the output of 66 equates to the UFM model
Q.SonicPlUs,

Eorthe descriptions of each
value output andiother

Modbus 17:11:48

information regarding - 000000

Modbus Prétacol, pl 000009
odbus Protocol, please 000000

see the document UFM 000000

Series 6 Modbus Protocol - S

] ] ) . 000000

listed in = Appendix Il — 000000

References, or available ] Home

online at

http://www.docuthek.com/.

Page 42 of 82 Operation and Maintenance UFM Series 6
Q.Sonic-max


http://www.docuthek.com/
http://www.docuthek.com/
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Figure 7-10: Modbus Screen

7.5 Diagnostics

» From the Basic Display screen, scroll to the top of the page and
highlight the Diagnostics field in the top left hand corner.(See Figure
7-3)

» Press the select arrow = to open thediagnostics screen.

v" From this window it is possible to perférm some easy firsthand
diagnostics of the ultrasonic flow meter andits‘individual paths.

13:30:24
™=

Figure,7-11: General Diagnostics Screen

The main diagnostics display shows general meter diagnostics, all of which
is detailed in Table 4 (you must scroll down). You may view diagnostics in
two ways:

Per Path (Path 1, Path 2, etc.) or

Per Diagnostic (VoG Raw, VoS Raw, Profile Diagnostics, Performance, and
Correction Factors). This will be discussed further.

On the Diagnostics screen the following general items are shown:
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Diagnostics

Op. Status
(Operational
Status)

OK: Everything is working properly

Reduced Acc.: There are some paths which are failing,
nevertheless the measurement is still suitable for custody
transfer. Contact Elster or your local representative.

Non fiscal: There are some paths which are failing;
measurement is no longer suitable'for custody transfer.
Contact Elster or your local representative.

No Measurement: all pathsrare failing."Contact Elster or your
local representative.

VoS_avg

Average measured, Velocityof Sound of the'gas.

Error Volume
FWD

Total volume measured)in forward direction, while the meter
was insrror, mode.

Error Volume
REV

Total volume measured in reverse direction, while the meter
was.in, error mode.

Pressure

With@©ur optional pressure sensor the live pressure can be
given. If the meteris.not equipped with the pressure sensor or
it is not working, @pre-set value will be shown in red.

Temperature

With ¢he'optional temperature sensor the live temperature can
be given. If the meter is not equipped with the temperature
Sensor or it is not working, a pre-set value will be shown in red.

Density

This value is calculated from the option temperature and
pressure sensor. If the meter is not equipped with the pressure
and/or pressure sensor or they are not working, a pre-set value
will be shown in red.

Viscosity

This value is calculated from the optional temperature and

pressure sensor. If the meter is not equipped with the pressure
and/or pressure sensor or they are not working, a pre-set value
will be shown in red. ...Continued on next page
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Diagnostics

Internal
Temperature

This is the temperature measured in the SPU bex on the
mainboard. When the electronics are not equipped‘with the
temperature sensor or it is not working, a‘pre-set valué will be
shown in red.

Table 4: Meter Diagnostics

As seen in Figure 7-12, on the diagnosticsfpage you'may also choose\from

two sub-menus:

e Per Path

e Per Diagnostic

These sub-menus are shewn on the top of the display,‘and will disappear if
you scroll down. Use the “up” arrow - \ to make them reappear.

Reén Diaghabstic
Op. Status

~ VoS_avg

Error, Ym FwD

b4

Diagnostics 17:49:43

oK

343.57 m/s

000000000000.925 m?

i Home

Figure 7-12: Diagnostics sub-menus

UFM Series 6
Q.Sonic-max
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Per Path

Per Path provides an overview of all paths and the current performance_ of
each individual path can be checked. By choosing an individual path (for
example in Figure 7-13; Path 1) you can then view the performance %,
diagnostic details (by selecting the hyperlink), VoG and VoS ofthatpath.

By further selecting the highlighted Diagnostic result box EESEEELTEY yo
can see a detailed breakdown of the path diagnostics.

11:57:16
100.00 %

Per Path 10:37:45 Path 1

Performance

Diagnostic 131072
VoG Raw 0.00 m/s
VoS Raw 343.86 m/s

Home Home

Path 1 Diag. Details 10:40:58
trd A: received signal stat under threshold

trd A: Signal to Noise ratio too low
trd B: received signal stat under threshold
trd B: pulse ratios error

percentage valid samples too low
Error (or inconsistency) in DSP parameters

Home

Figure 7-13: Diagnostic view: Per Path
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Per Diagnostic

Per Diagnostic is broken down into 5 subsections:

e VoG Raw (Velocity of
Gas Raw)

VoS Raw

Per Diagnostic

. P fil Di ti
e VoS Raw (Velocity of TS~
Sound Raw) '

Correction Fact
¢ Profile Diagnostics,
¢ Performance

e Correction Factors

a) VoGR

These subsec

results.
Profile Dia o

#5
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Profile Diagnostics displays an array of useful calculations including:
Profile Factor Axial/Swirl, Swirl Angle, Axial Asymmetry, Horizontal
Asymmetry, Reynolds PathType A and Reynolds PathType B. Please see
Figure 7-14 below.

Profile Diagnostics 10:41:36
Profile Factor Axial/Swirl

swirl angle
Axial Asymmetry

Horizontal Asymmetry

Reynolds PathType

- - A -

Figure 7-14: ProfilesDiagnostics

c) #Performance

The performance screen displaysithe performance of each individual path,
as seenin Figure 7-15. For further explanation, please see = Chapter 8.2.2
Perfermance (p.53):
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G~ O oL B W N

Performance

10:24:52

3_SRASR 3% MR W ¥R MR

Home

Figure 7415: Performance display

d) CorrectioghtEactors

This section provides an overview of.all'carrection factors of the meter.

o k= factor Geometry Corr. ~ This correction factor corrects the
size ofthe flow cell’s"body; based upon the measurements of the
internal pressureiand,temperature sensors. The factor will only be
taken into account if the meter is equipped with the pressure and

temperature
sensor. and when
this function is
enabled.
Enabling should
be done with the
software package
SonicExplorer
(by pressing
Configure ->
Correction ->
Geometry).

Correction Factors 10:26:22

k-factor GeomCorr. A

1.000
k-factor GeomCorr. B

1.000
k-factor GeomCorr. C

1.000

k-factor GeomCorr.

Home

Figure 7-16: k-factor Geometry Correction

UFM Series 6
Q.Sonic-max
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This is useful if the process conditions differ significantly from the
conditions during the calibration process since both high pressure and
high temperature results in an increase in the tube cross-section anda
change in path lengths and angles.

Please Note:

k-factor GeomCorr. A is for the Axial Path (if applicable)
k-factor GeomCorr. B is for the Swirl Path

k-factor GeomCorr. C is for the Half Square Path (if applicable)
k-factor GeomCorr. D is for the Direct Path (if applicable)
k-factor GeomCorr. Dia is the correction factorfor the inner
diameter for the meter body at/operation conditions

e k- factor Linearization - When a meter is corré€ted after
calibration through linearization,)the adjust factor will be flow
depending (interpolateddbetween the calibration’points). The meter
can have a linearization for each flowgdirection. This factor shows
the adjust factor caleulated for the ‘urrent operating flow (and
direction).

¢ £ k= factor Adjustment = Thisfis the factor when a meter is
corrected after calibration with one single adjust factor. There can
be a different adjust factor for both flow directions.
When operating around zero flow, it possible that this factor is
constantlyswitching from positive adjust factor to negative adjust
factor:

e Voffset Correction - It is possible to put a fixed velocity offset in
the meter. This will normally only be used on special projects. The
standard for this factor is 0 m/s.

7.6 Info

With the Info tab on top of the Basic Display screen some general
information about the electronics and its software can be checked.
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Please see Figure 7-17. There are 3 submenus: Analog Outputs, Selftests,
and SW Versions (Internal).

e Analog Outputs — displays the results of the current and frequency
outputs based on the user’s defined values.

e Selftests — Some important parts of the electrénics will perform
self-tests. Outcome can be OK or FAIL. If a FAIL is encountered,
the selftest should be done again. If it continues to fail, contact
Elster or your local agent.

e SW versions (internal) — Herewith all software versionssand their
matching checksum in the electronies can be read.

Analog Outputs 10:43:52
Frequency Channel L
Fréquency ichannel 2

Current Chapnel 1
Current Channgl 2

Selitests

[Analoq Outputs

selftests

swW versions (igfEpriaiol

Modules 10:46:10

01.00.02.0003
0x72505940

Bootstrap
Bootloader

Home:

Figure 7-17: Info Screen
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8 Maintenance

The UFM contains no moving parts. The transducers are the only
components that are in contact with the gas medium. The materials used for
the transducers are resistant to the conditions that were clearly spécified for
the measuring instrument. As a result the transducers and the €lectronics
are virtually maintenance free.

However, Elster recommends inspection of the UFM at.regularfintervals, for
example weekly or monthly evaluations. In case of‘deterioration of the
meter, appropriate measures should be taken before a serious failure
occurs.

8.1 Collecting Data

A quick health check of the meter can be done through,the,Basic display
screen on the front panelf This is‘described in =,Chapter’7.3 Basic Display
(p-37). However this willlenly provide you withdmeterinformation in its current
status. For a more detailed'indication of the"meter’s condition, Elster
recommends performing a trend analysis onsthe meter's measured data
(comparisoh of recentyimeasured data with results from a past period of
time). The software package SonicExplorer is specially designed for this
purpose. More,information about this software package can be obtained at
Elster, your local agent, ofienline at http://www.elster-
instromet.com/en/senicexplorer. It is a recommended engineering
practice to record the measured data at regular intervals.

8.2 Inspection of Measured Data

The following general rules provide a good basis for analysing the measured
data:

8.2.1 Sample Rate

The process of travel time measurement for all paths is repeated a number
of times per second. This number is called Sample Rate. Typically this is a
stable value of about 20 with a variation of -1.
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8 Maintenance

The sample rate is programmable to be anything between 1 and 100Hz.
However, the actual sample rate may be lower than the programmed value
since, particularly with large size meters, the travel times of the ultrasonic
pulses in the gas do not allow for the programmed sample rate: Thé UFM
will then adjust the sample rate to the highest possible valte. The highest
possible sample rate is not necessarily the best setting for optimum
performance. Although the sample rate is not critical, a value between 8 and
25 samples/second is recommended.

8.2.2 Performance

Performance is the pulse acceptan€e rate,€xpressed as a percentage for
the pulses transmitted each second. Each transducer transmits’a number of
pulses each second. To beaccepted,as‘a valid receivedwpulse by the signal
processing system, eachpulse must arrive withinfa small time window, be of
sufficient strength, and match a unique wayeform sighature. The percentage
of accepted pulse§'is'shown as an average value of all measuring paths,
and for each_individual path.

8.2.3 "Velocity of Sound

The UFM calculates the'speed of sound in the gas, based on the measured
traveltimes and the programmed spool piece geometry. This value may be
compared to the (theoretically) expected value, for example as calculated
using the AGA-10 equations of state. The difference between measured and
expected values €an be as little as 0.25%, provided that gas composition,
temperature, and pressure are precisely known.

8.2:4., “Gas Velocity (Zero Flow Measurement)

When there is no flow through the meter, i.e. the block valve(s) are closed,
the corrected gas velocity should randomly fluctuate between +0.025 m/s
and average very close to zero. During a sunny day the warm walls of the
meter will cause small thermal convection currents to circulate inside the
meter. The ultrasonic meter may actually measure these very slow currents
as an increase in the random fluctuations.
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8.2.5 Presentation of AGC-Levels and AGC-Limits

AGC limits and levels are presented in decibels (dB).

The AGC ratio (AGC-limit / AGC-level) largely depends on the met

and application (operating pressure, amount of CO2, control va arb
etc.). It is preferred to have a high AGC ratio.

The change of the AGC ratio over time is a very useful para redict
the performance of the meter in the future.

8.2.6  Swirl Angle

If your meter is equipped with a swirl pa
swirl measured by an ultrasonic flo
swirl angle indicates clockwise a negative swi ndicates
counter-clockwise swirl. The meter operates reliably i I‘\@Ie is between
-20° and +20°. If the indi sv@ngle exce e alues please

consult Elster for supp :
o @0

ssed in es. A positive
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8.3 Exchanging Components

Different parts of the Ultrasonic Flow Meter Series 6 metering system,such
as transducers, electronic boards, etc. can easily be exchanged. [he digital
programmed pulse shape and pulse identification of the meter is always
identical. Therefore the electronic and transducer products need no
adjustment. This means that re-programming or re-calibration of'the meter
after exchanging any identical part of the Ultrasonic Flow Meter Series 6
metering system is not necessary.

Spare parts of the Ultrasonic Flow Meter Series\6 metering system must be
supplied by Elster. After exchangingiparts of the Q.Sonic Sefies 6 metering
system the present “calibration” sealing must be renewed. = Please see
Chapter 5.7 Sealing (p.28).

o Caution!
Befor glng any comp |fy with your local
thority on pro edures. It may be required that
io needs to i ssed by a representative of the
l onty

L

ging of components should only be done with the same
“ype and model; unless otherwise specified by Elster.

8.3.1  Pressure Sensors Exchange

The meter may be equipped with an optional pressure sensor for internal
use (= see chapter 5.4 Flow Cell Pressure Sensor [p.22]). As the pressure
sensors are specially designed for the Ultrasonic Flow Meter Series 6, they
may only be exchanged with sensors from Elster.
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A WARNING!

For the pressure sensor it is absolutely necessary to
depressurize the line before exchanging.

8.3.2 Temperature Sensors Exchange

The meter is equipped with a temperature sensor fof internal use (for more
information = see Chapter 5.5 Flow Cell Temperatute Sensor [p.22]). Assthe
temperature sensors are specially designed for the Ultrasonic Flow Meter
Series 6, they may only be exchanged with sensors from Elster.

As the temperature sensor only measuresithe flow cell temperaturefand is
not in contact with the gas in thegipejexchanging can besdone,under
pressure.

8.3.3 Transducer Exchange

Each transducepis a separate:componentiof the Ultrasonic Flow Meter
Series 6 that can'be exchanged independently. This can be done without
degradation of the measuring propértiesiand accuracy (thus the calibration)
of the Ultrasonic Gas Flow Meter.

However, as the transduceérs are paired up during production, Elster always
recommegnds changing both transducers of an acoustic path, if possible.

4 ~
A waruiie)
rules and regulations that apply to hazardous area

operations and those with respect to custody transfer regulations
(sealing).
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A WARNING!

Exchanging a transducer can take place when the line e
Ultrasonic Flow Meter Series 6 is depressurized:
- Refer to specific installation instructio vere

the transducers: Transducer Exc e at spheric

Conditions (= listed in Appendix nces)
Optionally, exchanging a transduc e e when the

Ultrasonic Flow Meter Series 6 is

ed:
* the ‘Retr; iol NG

iliarise yourself withlthe
document g this speeia oolg?etraction tool

NG tra ers sted in Ap References).
- Before begin this proce: &se verify if this is

ed‘ the safety st rds)set by your company
cal safety reg ~If in doubt, DO NOT remove
transducers unde ssure.

8.34 SPUExchange

Some,parts of the SPU‘canbe exchanged without issue, provided that the
appropriate hardware and'software versions are used. The product numbers
can be found on‘the PCB and have the following structure Xxx-Xxxx-XXx-XxX.
The softwarefversion and its checksums can be checked through the front
panel. For more information = see Chapter 7.1 LED at Display (p.34).

An SPU exchange will not affect the measuring characteristics and accuracy
(and“as a consequence the calibration) of the UFM. However if the board is
sealed after calibration, please contact Elster or your local representative
before proceeding with the exchange.

When exchanging the SPU (or parts of the SPU), refer to the specific manual
delivered with the component. Depending on the board, it could be one of
the following documents:

e Ultrasonic Flow Meter Series 6 Exchanging PCB boards in TIP
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e Ultrasonic Flow Meter Series 6 Exchanging Boards at the Rear
Compartment of the SPU

Both documents are listed in = Appendix | — References.

9 Verifying Software Versions

It's possible to verify the software version with checksum for'ali‘components.
This should be done with two different methods. Figure 9<hand Figure 9-2
show the steps to complete this process.

9.1 Verifying the Components with their Checksums

» Start from the Front Panel (main display)

» Highlight and select Info (you may‘need to scrollsto thetop of the page
using the up arrow in‘order t@ highlight the button)

» Go to SW Versions (Internal)

v' Alist of all companents is displayed. Cheose the one which needs to be
verified. (Bootstrap, Bootleader, DSP, etc.)

Modlules 14:29:18

Figure 9-1: Checking Software Versions
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9.2 Verifying the Software Status of the Parameter

Build Up

Select Info
Go to Software Status

\vVVvy

14:27:09

Disgnostics
Qline

0.0 mem
vm FWD
000000000000 .000 4

System Basic 14:49:00

Display test
etwork settings:

10.1.200

. Home

A list is presented with the status of the softwa

If you are at the front panel, go to the Home page

Archive

m #~ Basic display

System Software status
ast check 15-09-09 14:51:45

02.08.00.0029

NGQ_Standard 04-2015

1 NGOQFB 01.00.06

2 NGOQMB 01.00.08

Basic System 02.08.00.0029

Density & Viscosity  02.04.00.0000

Geometry Correction 02.04.00.0000

14:51:47

98AD49CB
454C8FDB
BA30ABBY7

81905758

EBF74980
804BDA24
90D4BD88

Home
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9.3 Display Test

Display test of the screen can be carried out as follows:
» If you are at the front panel, go to the Home page
Choose Info
Go to Display Test

The display will alternate between black and white. Pri ton to
stop the test.

\VvVYy

0.0 mm

.....

000000000000.000 m*

" Basic display

Q ure 9-3: Displ@
9.4 Checkin rs andbggs

The status on the displa when a warning or error has taken
ee Chapter 7.1 D‘ isplay [p.34]). Through the front panel it
to get more, |§ation on the errors/warnings (see Figure 9-4). It
vossible to accept’'the errors/warnings. Hereby it will be written in the

book of th d will no longer influence the status LED on the
meter.

» Gotof ome page
» Choose Error List
v' Alist of the errors is displayed
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10 User Rights / Login

b Error List Error List
Diagnastics
Qline

0.0 mom

vm FwD
000000000000.000 m=

Figure 9-4: Errors/Wa % &
9.5 PC Software Pack ' C’

¢
For configuration and moni go trasonic r Series 6 Elster

has developed a software package called Sonic . This program is
specially designed erf advanced the Ultrasonic Flow
Meter Series 6.

please check the Elster website.
are and Manual here:

By default there are three user profiles available:

e Admin can modify all parameters
e Userl can modify non-fiscal parameters

e User2 cannot modify parameters — read access only
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Shipping and Storage 11

User1 and User2 do not have a default password set. Just leave “Password”
blank and click “OK”.

f*q'gﬁl Sonic Explorer
User Name: |Userl

Password:

O | Change Password

To request an administrator password p @ tact Elster at:
*

aftersales@honeywell.com \ '
11 Shipping a @ge \Q

eter in a proper way.
oid its warranty.

e and store t
g, or stori
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12 MID Requirements

12 MID Requirements

12.1 General

This chapter is only applicable when the Ultrasonic Flowi Meter Series 6
Q.Sonic™* needs to be in accordance with EuropeaniBirective 2004/22/EC )
on measuring instruments (MID) as stated in EC-type Examination
Certificate T10586.

The Ultrasonic Flow Meter Series 6 can be used legally for fiscaldmetering
based on European Directive 2004/22/EC ") 4#Annex MI-002.

) New European Directive valid from 20.04.2016: 2014/32/EU

12.2 EC Declaration of €onformity

Elster ultrasonic@as flow meters are manufactured in accordance with
applicable directives, e.g.:
e “Pressure Equipment Directive (PED)

e Equipment and Protective systems intended for use in potential
Explosive Atmospheres (ATEX) Directive

¢ Electro Magnetie.Compatibility (EMC) Directive

e  Measuring Instruments Directive (MID)

In compliance'with the applicable directives the meters are supplied with the
CE mark.and the EC Declaration of Conformity. This declaration is part of
younflow'meter documentation since it also contains important details of
your particular flow meter (e.g. PED category, ATEX markings).

12.3 Sealing

An MID compliant meter shall be sealed. = See Chapter 5.7 Sealing (p.28)
for more information.
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MID Requirements 12

12.4 Calibration

An MID compliant meter is accompanied by a copy of the EC Declarati f
Conformity stating compliance with Measuring Instruments Directiv
2004/22/EC ") Annex MI-002, based on:

e EC-Type examination certificate T10586 accordin D An
and

e A certificate of conformity from a Notified ording to MID
Annex F. o

u
12.5 Installation Requiremeht *0
t the UFM @

Special attention needs to be taken so meter and its
in- and outlet spools are te*cording to amination Certificate
T10586 (last valid ver:

) New European Directive valid from 20.04.2016:?

Note that parameters e certificate ay indicate a limit or
limits of a range. values and ranges applicable to your flow meter may
be differe

The U s to be powere Uninterruptible Power Supply (UPS).

also refer to tep6 Installation and Commissioning (p.30).
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13 Index

A

Abbreviations, 11
Archive, 40
ATEX Certified, 24

B
Basic Display, 36

Cc

Calibration, 15

Character Formats, 10
Checksums, 57

Cold Commissioni '
Configuration,

Correction F

CSA Certified,

o

e Monitor, 38
iag ics, 42

erformance,

EC Declaration of Conformity, 62

Error List, 38, 39

Error List Filter, 38

Errors and Warnings, 59

Euroloop, 15

European Directive 2004/22/EC,
62

Exchanging Components, 54

Filter, 38
Flow Ce

FB, 68
Measurem
z (@
eI 35
Gas Qua ‘76
Gas V Zero Flow

ent), 52

% erms and Conditions, 8
0Home Screen, 37

Hot Commissioning, 32
hydrotest, 31

IECEX Certified, 24

Installation, 29, 31, 63

Intelligent measurement devices,
39

IP address, 38

K
k — factor, 48

L

Language, 37

LED at Display, 33
License information, 38
Limitation of Liability, 7
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Login, 60 S
M Sample Rate, 51
Selftests, 50
Main Plate, 27 Signal Processing Unit,
Measurement tools, 39 Software status, 38
MID Requirements, 62 SonicExplorer., 60

Modbus, 41 SPU, 27
SPU Configurat
N SPU Exchane,v
Standard
Swirl A 4%

Nameplates, 23
System, o
0 7 O

Open Grid European Dorsten, 15
Operation, 33 rature S
Optional Pressure Sensor, 22 Peratureq xchange,

55
Theo ion, 16
P ' Tim&' e, 39, 40
Parameter Build Upg58 To s,3
password, 61 nsCanada Calibrations, 15
path layout, 14 ducer Exchange, 55
PC 7 nsducers, 21
View fi panel o ur PC o
O
i nsducers, User Rights, 60
B2 Users, 39
USM, 40
\)
Q.SonicPlus Configuration, _
15 Velocity of Sound, 52
Qline, 36 Verifying Software Versions, 57
View Front Panel on your PC, 35
R Vline, 36
Vm FWD (Volume Forward), 36

References, 80 Vm REV (Volume Reverse), 36

w

Wiring Instructions, 31
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Appendix | — Integrated Volume Conversion and
Gas Quality Functionality

The Ultrasonic Flow Meter Series 6 contains an integrated flow computer for
measuring and calculating the normalized or mass flow of natural gas.
Additional transmitters are to be connected via the aptional input card
(pressure transmitters, temperature transmitters and, optionally, gas quality.
measurement devices).

Device type Connectionioptions

Pressure transmitters ¢ 4. 20 mA input (Not fonfiscal use)
e HART protocol interface*

Temperature transmitters, | ¢ “Resistance input
e HART protocol interface*

Gas quality measurement | e Setial interface
devices o TCP/IPinterface

* In total 4 devices'canbe connected through HART protocol (typical is 2 pressure and
2 temperature devices)

Table 5: Connection of Measurement Devices

Within the software of the Ultrasonic Flow Meter Series 6 two additional
AEB’s (Application Funetion Blocks) are handling the conversion:

¢ The(Gas Quality AFB calculates the conversion factor C, density
and‘heating values by using pressure, temperature and gas quality
measurement data, taking the selected calculation standards and
the base conditions to be applied into consideration.

e The Flow Conversion AFB generates counters for volumes at base
and measurement conditions as well as mass and energy by using
the Qline data from the ultrasonic measurement AFB and the
results of the Gas Quality AFB. Optionally it may perform additional
meter correction and additional counter administration due to error
handling.
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Appendix | — Integrated Volume Conversion and Gas Quality Functionality

The device software of a Series 6 Ultrasonic Flow Meter is equipped with
integrated flow computer functions consisting of the Basic System, an
Ultrasonic measurement AFB, two Flow Conversion AFB’s and one Gas
Quality AFB. This configuration implements a typical “one stream, two flow
directions” application, where each flow conversion AFB represents. a flow.
direction. Please see Figure 1. With forward flow only the ‘Flow Conversion
FWD’ AFB will be addressed and with reverse flow only the ‘Flow
Conversion REV’ AFB will be addressed.

Conversion fagtonC,

Density p,
/ Heating valuas H

AFB AFB ARB ARB
Flow Conversion Flow Conversigh Ultrasonic Gas Quality
REV FWD Measurement
Ultrasenic measurements resulls Ultrasonic G gy data 60

Pressure data p

Depending on floW ditection measuremants results Temperature data T

6 BasigSyaier

Figurey1: Data flow for atbasic "one stream, two flow direction" application

Remarks:

e One Elow Conversion AFB is necessary for each flow direction. For
the ultrasonic meter standard the two flow directions with their flow
conversion AFBs are available.

e One Gas Quality AFB is necessary for each C calculation working
with different measurement data (pressure / temperature and/or gas
quality) or based on different calculation rules (as to calculation
standards and/or base conditions).

e The Flow Conversion and Gas Quality AFBs working with the same
measurement data are linked via parameterization. The
parameterization supports the grouping of AFBs in user-defined
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structures. This way, it is easy to identify which AFBs belong

together in both the parameterization user interface and the device
screen.

Appendix L.I - Flow Conversion AFB
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Counters

no

active?

Gas meter data

»  Stop all counters

» Additional options fo

yes deactivated coun (o)
directions

» Low flow cut off (optional)

v, Q

Basic System

»  Q min monitoring (optional)

»  Q max monitoring (optional)

Gas Quality AFB

on for Vm, Vc, Vb, E, m (main, error and

ters in each case)

de of main and error counters according to EN 12405
eterizable individually

Message generation

Export values:
counters, flow rates,
measurements....

Figure 2: Data flow for Flow Conversion AFB
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Appendix | — Integrated Volume Conversion and Gas Quality Functionality

The Flow Conversion AFBs are responsible for generating the fiscal
counters. Each single Flow Conversion AFB administers the counters of a
distinct flow direction.

Each Flow Conversion AFB provides a so-called fiscal display wherein.the
main counter for volume at base conditions is preferentially‘indicated.

That means that the Vb counter is highlighted, marked with a preceding
special icon ¥ and displayed using a larger font size. Sée Figure 3 below:

B
& 000000071596'.897

Vm a10
Figure 3: Display indication of Vb (Fiseal Display)

When the ultrasonic meter is pawered on, the frontsScteen is displayed (see
Figure 5 on the nextspage )4By pressing the Home button a list of AFBs are
shown. By using'the 7 touch areas you can,navigate to one of the ‘Flow
Conversion AFBs"(see Figure 4). For switching back to the basic display,
you mayeither activate the corresponding AFB button or the button labeled
Basic display.

Modbus 2 Flow conv REV

Back Y w #~ Basic display

Figure 4: Display with AFB Menus

In most ultrasonic flow meter displays, there are labels that are designed as
hyperlinks. Hyperlinks are underlined and displayed in blue color. Using
these hyperlinks is the most intuitive way for switching to subordinate
displays showing further values and results.
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Figure 5 shows an example of a Flow Conversion fiscal display; Table 6 lists
the target displays of the available hyperlinks as well as the values and
results included.

1] e
low conv FWDFiscal display03:21:01 o AF o
v 0000001576501 me y name

vm 0000000000.910 m®
c 0.927304
19.0 m¥h

Hyperlink / | Target Di Iay' ues s i rget display
value
Vb Flow €o sion See Jab
B ( play) 6
Vc! -
Vm -

See Table 8

QE Energy flow rate

QM Mass flow rate
Qc Corrected volume flow rate
Qm Flow rate for volume at

measurement conditions

Cf Correction factor

1) The line for the corrected Volume Vc is omitted in case that no gas meter correction is
parameterized.

2) If no gas meter correction is parameterized, the flow rate Qm (uncorrected flow rate at
measurement conditions) is displayed instead of Qc. Within the target display, the lines for
Qc and the correction factor are omitted in that case

Table 6: Contents of the Flow Conversion's Fiscal Display
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The labels for all counters and additional measurements that are shown in
the Flow Conversion's main display are hyperlinks.

Figure 6 shows a typical example of a Flow Conversion main diSplay; Table
7 on the next page lists the target displays of the hyperlin as
values and measurements included.

Freeze display

000000079433.8

"E n[g s = m

Figure 6: p'f the : Main Display
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Hyperlink Target Values shown in target display
Display
Freeze Main Stops the display with all its information (counters,
display display measurements, time). All calculations and
processing routines continue indhe background.
The “frozen” display allowsawvisual ofall actual
values comfortably at the same point-of time.
Activate Unfreeze displayito return to the normal
display mode.
E Energy E Energy main counter
Ee Energy error counter
Eu Energy unhaltable¢counter.
HVael\, Volume-based heating value
HMass Mass-based heating value
M Mass M Mass main‘counter
Me Masserrorcounter
Mu Massyunhaltable counter
pb Base density
pm Density at measurement conditions
Vb, Base Vb Base volume main counter
volume Vbe Base volume error counter
Vbu Base volume unhaltable counter
Aol Corrected Ve Corrected volume main counter
volume Vce Corrected volume error counter
Vceu Base volume unhaltable counter
Cf Correction factor
Vm Measured Vm Volume at measurement conditions, main
volume counter
Vme Volume at measurement conditions, error
counter
Vmu Volume at measurement conditions,
unhaltable counter
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Hyperlink Target Values shown in target display
Display
C Gas quality | See Table 8
AFB (main
display)
Qc? Flow rates | QE Energy flow rate
QM Mass flow rate
Qb Base volume flowrate
Qc Corrected volume/flow rate
Qm Flow, ratesfor. volume atgmeasurement
conditions
Cf Correction factor

1) The line for the corrected volume Vc is omitted in case,that,no gas meter
correction is parameterized.

2) Qc is replaced by Qm if no'gas meter correction isparameterized.

Table 7: Hyperlinks in Flow«€onversion's Main Display

Gas Meter Correction (Optional)

Thée optional gas meter gorrection of the Flow Conversion AFB uses up to 10
calibration points, eachfthem consisting of the flow rate in m%/h and the
related error in %.

The correction,factor Cf is calculated for any measured flow rate Q by linear
interpolation between the parameterized calibration points. If Q falls below
the lowest,flow of all calibration points, the correction factor obtained for that
flow isyretained (no extrapolation). The behavior regarding high flow rates is
similar; above the highest flow rate of all calibration points, the correction
factor remains at the value obtained for that flow rate. As the EN12405
standard prescribes in Chapter 4.4, with special behavior of the gas meter
correction below Qmin and above Qmayx, the following additional rules are
applied:

e no gas meter correction is performed below Qmin (Cf := 1).

e above Qmakx, the correction factor remains at the value obtained at
Qmax.
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The calibration points are specified in the gas meter's calibration certificate
and have to be parameterized in the related Flow Conversion AFB, as wel
as the minimum and maximum flow rates Qmin and Qmax. During ope
for each operating point the gas meter correction is carried out by
the calculated correction factor Cf as follows:

Ve =Vm * Cf

Qc= Qm* Cf
Where:
Vm = volume at measurement conditions o
Vc = volume at measurement condi @ eter correction Qd
Qm = flow rate at measureme ¢
Qc = flow rate at measurement conditions, gas m e@ectlon applied
Cf= correction fact ' %

0
&°

O Q?X& )
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Appendix LIl - Gas Quality AFB

The Gas Quality AFB calculates special characteristics of the
quality data, pressure and temperature measurements a
conditions to be applied into consideration.

The gas quality data are either provided by the Bas
parameterized as constant values.

In detail, the Gas Quality AFB performs the s (also see Fi
7): o
¢ Normalization of the ga ector, if requ
e  Calculation of Compres C (and % im results
Compressibility Z b, K fac ding to either:
o AGA89 (ISO 122 —
G‘G 88 (ISO 3):
QGA NX19 mo
GA-NX19:mo KOR 3H.
ST.
e  Calculation of den base / measurement conditions and
relative densi ccording to either:
o\, AGA8-92DC.
I1ISO 6976.
. tion of heating values and Wobbe Indices according to
o [1SO6976.
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Gas quality data

input

(optional:

substitute value strategy,
limit monitoring)

p, tinput

(optional:

substitute value strategy,
limit monitoring)

Normalization of gas vector, if applicable

If full gas composition is available, calculation of
related to base conditions GQ sour
e Density and heating values
according to ISO 6976
e Density and Zb
according to AGA:

A 4

Indication of end

base conditions

Calculatio
Zm caleul

at measurement conditiuo

arameterized m hod‘

Zb calculation acc. to p
ersion factor, K
Calculation of densi hi

%thod, calculation of C

ing values related to end base

conditions a

&

Me eneration (derived from monitoring of input
e nts)

Export values
C,Zm, Zb, K, p, t,
pm, pb, HM, HV,....
for further processing

Gas Quality AFB

A

Figure 7: Data Flow for Gas Quality AFB

As the calculation of the compression factor is performed by the Gas Quality
AFB, the measurements used for this calculation are indicated in the main
display of the responsible Gas Quality AFB. As shown in Table 6 and Table
7 this display can be activated by using the C Conversion factor hyperlink in
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the Flow Conversion AFB (fiscal and main display). Alternatively, the main
display of the Gas Quality AFB can be invoked by using the corresponding
button in the home display as usual.

The labels of some of the measurements that are shown i Q y's
main display are designed as hyperlinks.

Figure 8 shows a typical example of a Gas Quality isplay; Table 8 lists
the target displays of the hyperlinks as well as the va
measurements included.

me
2] @P'spizy name
0 F|gure 8: G@ality: Main Display
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Hyperlink / Target Values shown in target
value Display display
Pressure p -

Temperature t

C Compressibility p
t
C
m
bair Co |I|ty factor of
' e conditions
0 I1SO 6976)
rd n M ents and calculated
or density and relative
sity
HsV Heating Heating values and Wobbe
Indices
ponents | Gas components (as far as
omponents available)
ble 8: Contents of the Gas Quality's Main Display
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All references listed below can be obtained from Elster. Additi
most references are available online at: http://www.doc

(1]

[2]

[31

[5

Q

MID Certificate T10586 (last valid version)

Doc. No.: T10586_certificate Y
UFM Series 6 Q.SonicPs Opera @ aintenance Ma&

SAP Ref.: 73023467
Doc. No.: 10000 v d revisiono
<
UFM Series 6 ration a ance Manual
SAP Ref.: 73
Doc. N 000 5019 id revision)
6 Q. Sonlcma"é\lon and Maintenance Manual

P Ref.: 73023477

. 1 06 (last valid revision)
UFM S 'esQng Instructions
SAP ¢ 73023470
Dac. : 10000050191 (last valid revision)

UFM Series 6 Shipping and Storage Manual

SAP Ref. 73023469
Doc. No.: 10000050190 (last valid revision)
[71 UFM Series 6 Safety Instructions
SAP Ref.: 73023465
Doc. No.: 10000050186 (last valid revision)
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[8] UFM Series 6 Modbus Protocol
SAP Ref. 73023466
Doc. No.: 10000050187 (last valid revision) < :
[9] MID Certificate T10335 (last valid version)
Doc. No.: T10335_certificate
[10] UFM Series 6 Transducer Exchange a ric. Conditions
SAP Ref.: 73023472
Doc. No.: 03.200.001.001/02/2 (I? 1 revision 0
[11] Retraction Tool NG Tr: uc *‘
SAP Ref.: 7302 Q
Doc. No.: 03.203.101.001.02/2 (‘c ision)
[12] hanging PCB @I TIP
23474
03.303.1 /2 (last valid revision)
Series 6 Exch Boards at the Rear Compartment of
the SPU ¢
SAP Ref.; 23475
Doc : 03.302.101.000.02/2 (last valid revision)
[14] al VDSL Range Extender User Manual
SAP Ref. 73023483
Doc. No.: 10000050357 (last valid revision)
[15] UFM Series 6 SonicExplorer Software Application Manual
SAP Ref.: 73023308
Doc. No.: 10000050563 (last valid revision)
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