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1 INTRODUCTION
1.1 Dear customer

Congratulations on your new purchase of a high quality measurement device, the IGTM Gas Turbine Meter. To take full advan-
tage of the potential of your metering equipment, we advise you to thoroughly read this manual and follow the recommen-
dations and warnings.

This manual gives recommendations to enable you to obtain highly accurate metering results and describes the handling, instal-
lation, and maintenance of your turbine meter. It is very important that you follow the safety recommendations for installation,
hook up, and the maintenance guidelines.

This document contains the unit dimensions and operational ranges. It also describes performance, calibration, and outputs of
the instrument.

Figure 1: Exploded view of main parts

8 digit mechanical
index

__ HF sensor

turbine
wheel bearing metering
l block cartridge

straightening
vane

housing —— .

pressure tapping ‘

lubrication system

1.2 Notice

vemm tec Messtechnik GmbH (“vemm tec”) shall not be liable for technical or editorial errors in this manual or omissions from
this manual. vemm tec makes no warranties, express or implied, including the implied warranties of merchantability, and fit-
ness for a particular purpose with respect to this manual. In no event, shall vemm tec be liable for any special or consequen-
tial damages including, but not limited to, loss of production, loss of profits, etc.

Product names used herein are for manufacturer or supplier identification only and may be trademarks / registered trademarks
of these companies.

Copyright © 2014
by vemm tec Messtechnik GmbH
Potsdam-Babelsberg, Germany

All rights reserved. No part of this work may be reproduced or copied in any form or by any means — graphic, electronic or mecha-
nical — without first receiving the written permission of vemm tec Messtechnik GmbH, Potsdam-Babelsberg, Germany.
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1.3 Brief description
The vemm tec IGTM (International Gas Turbine Meter) is designed in accordance with all major international standards.

The IGTM counts the increment of gas volume flowing through an annular passage in the meter. The gas volume is totalized
on a local mechanical counter. In addition, pulse signals are generated to infer the gas flow and volume. The indicated gas
volume is the actual volume that passed the meter at the actual temperature and pressure.

The IGTM is available in two models; CT and WT. The CT-model is approved for custody transfer in the European Community
and other countries. It provides a high-accuracy turbine meter with a mechanical counter and electronic pulse outputs. The
IGTM-CT has a body length of three times the nominal diameter: 3 DN. The IGTM-WT (Wafer Type) is a short meter with an
aluminium body, and needs to be clamped between flanges. The WT model is only available for low pressure classes (PN10/16
and ANSI 150#). The IGTM-WT model is not suitable for custody transfer purposes.

1.4 Parts and documents supplied with the IGTM

Your package includes:
e |IGTM — Gas Turbine Meter
¢ Bottle with lubricant for initial lubrication and two years operation
(for meters with a lubrication system only)
¢ Male connectors (when ordered; the female plugs are mounted in the meter, the ordered
male plugs are delivered unassembled for connection on site)
Copies of calibration documents (if applicable)
Copies of pressure test documents (if applicable)
“Instructions for Installation” (the leaflet should stay in close proximity of the meter)
“Instructions for Storage” (a leaflet)
“Installation, Operation and Maintenance Manual” (this manual; as a hard copy or as PDF file)

The complete original certificates ordered will be shipped separately. If applicable (and if ordered) the documents supplied are:
Inspection Certificate EN 10204 - 3.1

Pressure test certificates (hydro test and air seal test)

Verification certificate (of legal calibration) or Certificate of Conformity
Calibration results (data and error curve)

High pressure calibration certificate

Applicable CE documentation (ATEX, PED, for IGTM-CT also MID)
Material certificates of pressure containing parts

Welding certificates

Non-destructive test: Radiographic Examination Record

Others on request

Each shipment is checked for completeness and released by Quality Assurance Staff prior to shipment.

You should check the meter and accessories by means of the order acknowledgement and the delivery note for completeness.
Any damages caused during transport should also be checked. Please immediately contact your sales agent, if the goods are
incomplete or damaged.

1.5 Instructions for storage and conservation

e A gas turbine meter is a high precision instrument; it should be handled with care.
¢ Never use the index head or the oil pump to lift the meter.

vemm tec suggests storing the IGTM in the original crating/packing to avoid damage during storage. IGTM gas turbine meters
must be stored in a non-condensing atmosphere in a temperature range from -25 to +55 °C. If a meter is stored for more than
3 months or under alternative conditions, the meter needs to be conserved properly.

vemm tec suggests to keep the original crating/packing of your IGTM gas turbine meter for future use. Please use the original crating/
packing and fixing materials to secure your IGTM during all further transports, and to avoid damage during transport.
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1.6 Principle of operation

The operation of the IGTM is based on the measurement of the velocity of gas. The flowing gas is accelerated and conditioned by
the meter's straightening section. The integrated straightening vanes prepare the gas flow profile by removing undesirable swirl,
turbulence and asymmetry before the gas reaches the rotating turbine wheel. The dynamic forces of the flowing fluid cause
the rotor to rotate. The turbine wheel is mounted on the main shaft with special high-precision and low-friction ball bearings.
The turbine wheel has helical blades with a known angle relative to the gas flow. The conditioned and accelerated gas drives
the turbine wheel with an angular velocity that is proportional with the gas velocity. The rotation of the turbine wheel and the
main shaft eventually drive the eight digit mechanical counter in the index head. The rotating turbine wheel can also generate
pulses directly by proximity sensors that create a pulse for each passing turbine blade. By accumulating the pulses, the total
passed volume and gas flow rate can be calculated.

1.7 Nameplate details
Your meter is equipped with a main label. Figure 2 shows the English version. Alternatively, labels are available in German or other langua-
ges. The label contains information such as size, pressure rating, and flow rate which are valid for this meter. Please refer to Table 14 to check

size and G rating. Only use the meter in the indicated ranges for flow, pressure and temperature.

Figure 2: Name plate (MID version), CE/PED label and pulse label
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1.8 Documentation
1.8.1 Approvals

The IGTM was specifically designed to be in accordance with all relevant international standards, including EC (European
Community) directives MID and PED and the rigid German regulations for custody transfer. Please refer to Table 9 for a list of
technical standards, rules, and guidelines.

The IGTM-CT meter is approved for custody transfer in all EC countries. Please refer to Figure 17 for the original style EC type
approval certificate; and to Figure 18 for the MID approval. Metrological type approvals are also available for Algeria, Brazil,
China, Czech Republic, Hungary, Italy, Malaysia, Romania, and South Korea. Other approvals are pending. Please contact
vemm tec for a complete list.

If your meter was ordered to be in accordance with a specific (country) approval the main label should be in accordance with
that approval. If no specific approval was specified at the time of order, the standard label in English language will be applied.

1.8.2 Inspection certificate EN 10204 - 3.1
Every meter can be delivered with an “Inspection Certificate EN 10204 - 3.1" (see Figure 3).

As an option, you may order the complete Material Certification Package 3.1 containing:
* "Hydro Test Protocol” and “Air Seal Test Protocol”

e Material certificates of pressure containing parts

e ATEX/ EEx (intrinsically safe) certification of the high frequency (NAMUR) sensors

e Welding certificates (if applicable)

e Non-destructive test reports (X-ray) (if applicable)

Additional certification must be ordered separately, for example: other non-destructive test reports or third party inspection
certificates.

1.8.3 Hydro test and air seal test

All IGTMs are statically pressure tested in accordance with the flange rating and with the appropriate standards and customer
requirements. Flange ratings and maximum operating pressures of the IGTM are mentioned in Section 3.4 and on the CE label.
e Hydro test of the meter housing at 1.5 x maximum operating pressure

e Ajr seal test of the completely assembled meter at 1.1 x maximum operating pressure

Certificates of these tests are included in the optional Material Certification Package 3.1. (This must be requested at the time
of your order.) Each meter is marked with Wx Lx on the meter flange (for the IGTM-WT at the meter body), where x is a single
digit number, to indicate that the test is passed.

1.8.4 Initial verification and calibration

Gas flow meters for custody transfer purposes usually have an initial verification (legal calibration) or under MID rules a
calibration and final verification According to Module F or Module D. These verifications can be performed at our factory with
air at ambient conditions. The calibration facility is listed as "Accredited Test Centre for Gas Meters GN 5 at vemm tec Mess-
technik GmbH". Accreditation is performed and supervised by the "Landesamt flr Mess- und Eichwesen, Land Brandenburg
(Eichamt)", that is the German State Verification Authority, State Brandenburg (Weights & Measures). The reference meters used
for the calibrations are traceable to the national standards of the Federal Republic of Germany at the Physikalisch-Technische
Bundesanstalt (PTB). The calibration managers of GN 5 are certified verification officers. After having passed the calibration,
a "Verification certificate" is issued. It is signed and stamped by "GN 5" (or equivalent according to the applicable approvals).

If a legal verification certificate is not required, a factory calibration with air at ambient conditions is performed at above
mentioned calibration facility. The " Certificate of Conformity" proves that the meter has been tested and complies with the
stated error limits. It is signed and stamped by "vemm tec Messtechnik GmbH".

In both cases (verification or factory calibration) a two page certificate with the measured data and curve can be issued at
additional cost.
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The k-factors [Imp/m3] for the HF sensors of each IGTM are determined during calibration. They are shown on a label on the
index head and the calibration certificate with 6 significant digits. The k-factors are specific for each meter and correspond with
specific gears in the index head. The factor determined by the calibration is the one that should be used in your calculations
and flow correcting devices.

If at any time the meter is re-calibrated and the correction gears in the index head are changed, the k-factor for the HF sensors
must also be adjusted.

Each IGTM has been flow tested, quality checked, and sealed:
o After verification, the meter is lead sealed according to the applicable (legal) requirements (depending on approval)
¢ If the meter is factory calibrated, it is lead sealed with factory seals.

Please verify that all seals are present before mounting the meter in the pipeline (refer to Figure 22 for seal locations). If any
of the seals are broken, removed or damaged, the meter may not be used for custody transfer measurements in most
countries. The seals must not be painted. Your warranty will become void, if any lead seal with the original stamp is damaged.
If requested, high pressure calibrations with natural gas will be performed at external High Pressure Test Facilities, such as

PIGSAR Dorsten (Germany), EnBW PasCalab Stuttgart (Germany), NMi Euroloop (The Netherlands), or FORCE (Denmark). These
facilities are approved for legal verifications in the respective countries. Please enquire.

1.8.5 Example certificates

Figure 3: Inspection certificate EN 10304 - 3.1

_Inspection Certificate EN 10204-3.4 _t
: Messtechnik GmbH

Formblatt 08-15, Revision 4 - Oktober 05
Page 1of 1, file: s

Vertm Tec - Msstechaik GmbH
Haus- I 2540~

Order date

Reference-No.

Customer name

Inspected device |GTM Gas Turbine Metor

Manufactured by vemm tec nik GmbH, Germany, ref. 135161484

Selection code TGBOT - 42321 -131 - 542 |Serial number

Maodel IGTM-CT Year of manuf. 2013

G size rating 3650 Ranga: Qmin 32 m3ah
Diamaler DN 150 (6") Range: Qmax 1000 m3h
Flanges ANSI| B00# Max. oper. press. 102 bar (g)
[Body material Carbon Steel |

Temp. range =20 ., +60 "G (gas temperature and ambien! temperature)
Medium Non-corrosive gas {According to DVGW G 260)

Technical standards

EN 12261 / ASME B 16.5; DIN 30600-1; DVGW G 459; DVGW G 482,

Iﬁnm tec PA 10-03; vemm tec FA PU 002 01

Sl.runglh and leak tests —

ic test performed with water at 156  bar {g). Duration: 5 minutes minimum,
Aur seal test perfon'ned with air at 1144 bar (g) Duration: 5 minutes minimum.

The calibration was performed according to 71/318/EEC at the vemm lec calibration facility with air at
[ambient conditions. This facility is listed as Accredited Test Centre GN 5 in the Federal Republic

of Germany. The used for the are ble to the national at the
Physikalisch-Techni stait (PTE).

Declaration of conformity H
This certifies thal the measuring device has been designed, manufaciured, tested, and inspected
in accordance with the standards and technical ifications of above lioned contract.
The requirements in the standards refered to are fulfiled. All lests have been paszed.

The unit was found in perfect condilion before dispatching.

Place Date Signature Inspector’s stamp Company's stamp
g venm tec Me:s:ﬂachmk GmbH
Potsdam, Germany 26 Mrz 2014 anstrakie 20
f[/;. D 1443; pummsaneiwa-g
" £
vt 1/ Mr. Otfried JANZ: Quality Inspector 7" & 0831/ 70960
- Fa: 70 B6-201/270
fo081504
slnfon: +AB[LFE {70950 Bankverbinduny unr»m:mlm.ng cexhiﬂefuhrsr Karst var Dalen .
slafax:  +49{D)3H 1 70 95-201 und 7O B6-270 eremmmeﬂnt BE AGH Bayerische Hypa- und AG Patadam i
Ml infoEeemiac com ¥an-Nie; 607 023 035 Klo.oKie: 355 170 233 Hz: ndnl:mgkmr HRE 3550 i
warnal wwwvemmbss com BLE 400500 00 BLZ 160 200 &6 Ursatzaeuer. i
IEAN: OEBS 1008 G000 G507 0230 36 1BAN:  DEIQ 1602 (0BG 0 3551 T0E33  destnummaer:  DE 136402535 1
BT BELADEBEXKX BIG:  HYVEDEMMATI i
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Figure 4: ATEX certificate for IGTM sensors HF1/2 and for HF 3/4

Physikalisch-Technische Bundesanstalt ﬂB ,E’ PEkA

Braunschweig und Berlin
i EG-Baumusterprifbescheinigung
i - Richtlinie 94/9/EG -
Gorite und zurh el )
in explos| i i
m  EC-TYPE-EXAMINATION CERTIFICATE
(Translation) i3 BVS 08 ATEX E 026
@ ot l"“ it iy ML:I:EK: 4 Gerdt: Niherungssensor Typ 17527 N
(3) EC-type-sxamination Certificate Number: Hersteller: ifm electronic gmbh
PTB 01 ATEX 2192 Anschrift: 45127 Essen 4
o e Die 3 G is d f ! Ausfuhi ©der Anlage 5
{71 ia Bauart oizses Gardtes sowis die we edener pulissigen dusfuhrungen sing er Anlags zu
(5)  Manutacturer: ifm electronic gmbh 4 2sar Haurtusterprifasscaigung e d i 3 4
Address: 45127 Essen, Germany R ! ;
© (3 Die 2 “ungssielle der DEKRA EXAM OmbH, cenannts Stelie Nr. [ Adikel 9 der
(7} This squipment and any acceptable variation thereto are specified in the schedule 1o this cenificate and Richtline CAUEG des Eurapaizcnes Sadaneals und des Ralos'yom 23 Marz 1084 “bescrainigt,
the documents therein referred lo. dass das Serdt die prundlegetden Jickedils uns Gasundhar fur die Karzeplion
nolifed BCCOMENcS Aticia und den Sau wor Gerdlen und Schutzsysteren zvc bestmid 1gsgemdrﬁ" Wemwendung in
® “PM Directive BUWEC of 23 March 1004, cartifies m mm hes besn ‘::. P u':':'z exposlonagel e en Qeriche gemalk Ankang 1| der Rizhtis e erfall.
the Essential Health and Safety Requirements relating to the design and construction of equipment and . Die Frgebrisse der Profurg sad in dem F‘rJprmhck:l EVE PP 08 2028 EG nishergelegt
n Avnex Il lo the
protective systems intended for use in potentially explosive stmospheres, ghven @ o Sich and Gesuidna gun warsen oretlt surch
2 Uberainstinn ung il i W
The examination and tes! results are recorded in the confidential report PTB Ex 01-21258. EN 3 2005
© fith the and Satety has been sssured by compiiance with s
EN 50014:1997 + A1+ A2  EN 50020:1994 EN 50284:1999 EN 1127-1:1987 EN &7241-0 2008
{10) M the sign “X" is placed afer the certificate number, it indicates that the squipment is subject to special ezt lsanng,
for safe schadule i cortify .
- 10} Falls das Zoic
{11) This EC-type-sxmmination Ceriificals relates only o the design, examination and tests of the specified Bascheinigun:
squipment in accordance o the Directive SU/S/EC. Further requirements of the Directive apply to the w
process and supply of this squipment. Thase are not covered by Tis cerificate. {711 Diese  ECG-Brumusierpre -be¥eht sich rwr au! de  Kor roound  die

I stes in U oseinztimmung mil
clllung und in Vedehr-bringen ces Gerdles sing weilais
& 1lle' & riznt durcn diese Bﬂsc"e Aguny

Braunschwelg, February 1, 2002 (12 Die Kennzelch nung des l"r-mles s dic

@ Ile GaExiallCT4/T5/T6
11D Ex iaD 20 T125 °C /100 °C | 85 °C

DEKRA EXAM GmbH

Bocrum, der 31 Marz 2005

L Zertfiziarungsstalle Fachberelzh

e gl nie 2WEG
wilirdurungen der Richilinis zu

® n16 EExiancTe

foganden Angaben antrzten:

- - Srtn v DS ORATER

1 et of Siapute, Pub German bext shall revell. mnsen Smrh e ot
. 100 CEARAERAAGulen  dmsrishalinla 3 AT Tschim | Teu CEGORAAO  TAdr MEAGMALIID Sk esswnitowes tom

20

Figure 5. ATEX declaration of conformity for LF Reed switches

c € Declaration of Confi y vemm c € Declaration of Conformity vemm -
Konformititserkisrung tec Konformitéiserkisiung e LEC
No.: nafzo10
e Polsdam, 18.03.2010 Place, Date
Issuer’s name: vemm tec Messtechnik GmbH .,-,_é_a
Mame des Ausalelars: Burkhard Quade
MName, function Name, function
Issuer’s address: Gartensiraflie 20 Quade, Project Enginaer
Ackurss des Aussiolars: 14482 Potsdam
Germany
Objoct of declaraiton:
‘Geganatand der Erkiinng.
The Turbinmeder IGTM DN 50 ... DN 400 are equipped to the volume impuise expenditure LF with &
Reed contact. The developmenl and manufacture wes camled cut considering afler listed standards.
Der ‘I'urblnunradwzmlal IGTM DN 50 ... DN 400 sind zur LF-Volumenimpuisausgabe mit einem
. Die und Ferligung wurde unter Beachiung folgend aufgefihrier

HNormen nuwnuh.iut
The cbject of the declaration described above is in confi with the requi
of the following documents:
D s mi e
Document No. Title Edition/Date of issue
Dokumant-Ar. Titad Ausgabadatur
S4REG Gerdite und Schulzsysteme  Nonm: EN 50014+A1+A2 2000-02

Zur bestimmungsgematen EN 50020 2003-08

‘Verwendung in explosions-

pefihrdetan Bereichen
S4/UEC Equipment and protective

systems inlendet for use in

potentially explosive

‘almosphenes
BWIIG/EWE Elekiromagnetische

Verirdglichkait Morm: EN 60947-5-6 2000-12
BWIIGEEC Electromagnefic
compatibility
Additional information:
Zusdtziche inanmation:
vernm tec Messiechik GmiH — Gantensiralle 20 — 14482 Polscam — www.vemiec.com vamen lec: Massiacheil GnbH - Garlensiralle 20 - 14452 Potsdam ~ waw.remmisc.com
9
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Figure 6: Optional calibration certificates (examples), performed with air at ambient conditions: Initial verification —

“Verification certificate”, Factory calibration —

“Certificate of conformity”, Calibration data and error curve

Staatlich ancrkannte Priifstelle fiir Messgerdte fiir Gas GN §
bei der vemm tee Messtechnik GmbH
Accredited Test Centre for Gas Meters GN 5 at vemm tec Messtechnik GabH

DIE BEI DEN MESSUNGEN YERWENDETEN NORMALE SIND AUF [ME NATIONALEN NORMALE

BEL DER PHYSIKALISCH-TECHNISCHEN BUNDESANSTALT (PTB) ROCKGEFUNRT.

THE STANDARDS USED FOR THE MEASUREMENTS ARE TRACEARLE 70 THE NATIONAL STANDARDS OF THE
FEDERAL REPUBLIC OF QERMANY AT THE PHYSIKALISCH-TECHNISCHE BUNDESANSTALT (PTE).
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Figure 7: Optional calibration certificate (example),
performed with high pressure gas
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Calibration Certificate
Number 1201072013
Date 2013-06-18
Applicant Mame: Vemm tec Messtechnik GmbH
Order no.
Meter under test  Description: Turbine meter
Manufacturer emmtac
Type: 1GTM
Serial numbar:
Mominal size: G400
Range of flowrate: 32,650 m¥h
Year of manufaciure: 2013
Mominal diameter of meter: 100 mm
Nominat dizmeter of flange: 100 mm
HNominal flange pressurs: ANE| 200 RF
Dale of test 2013-08-18
Results The results of the calibration ara presented an page 3.
Test procedure  PTE-Prifregain Band 30, fir Gas, + dilung ven
Physikali i i und Berlin, 2003
Tast facility migsar represents the Natienal Standard of the Federal Republic of Germany
for the unit of volume for high pressurs natural gas undes supervision of PTR,
pigsar dissaminates the harmonised values for the unit of valume for high pressure
gas flow measuremenis Mlhe Federal REpubIlc of Germany, France and Tha
g s is g io EN S0 17025,
Traceability The prasented results of the cafbration are based on the unified Dulch-French-

Garman reference values fcf the unll of\nolume l'ur hlgh—preasure gas flow
g, P

and
WEL (formerty MMI-VSL, Natharlands Maasuramani Institue - Van Swinden
Laborztorium) and later on Mey-04-2004 LNE (The Laboratoire national de métrologie
el d'essais) have joined [he proceduie and the use of
thesa reference valuas, seo pags 2.

20130818

Dorsten,

page 2 of 4

The presented results of the calibration are based on the Drilch-Franch. values
far lha unit nf '.folumn far ngn Prassure Matural Gas flow measurements. In Pans. on 2004-hay-4, PTBE
iy, WSL (Man Swinden Leboratodum) and LMWE (The Laboratoire

The h (PTE} in i and Berlin is the
national ingtitite for science and techrology and the highest technical authority of the
Federal Repubic of Germany for the field of metrology and cerlein seclors of sabely

nsdond de métrologie et d'essals) have agreed on the harmonization and the use of these reference values.
angineering. The PTE comes under the auspices of the Federal Ministry of Econonmics.
It meets the req for ion and testing a3 defined in the EN

ISVIEC 17025

It is the fundamental task of the PTE to realize and maintain the legal units in complince wilh the
international System of Units (S1} and to disseminate them, above all within the framework of legal and
industrial metralogy. The FTE thus is on top of the metroiogical hisrarchy in Germany.

This ia with the Celi and i [CMCs) that are induded n
Appendix C of the Mutual Recognition Arrangamanl [MRA) drawn up by the Inbermational Commiltee for
Weights and Measures (CIPM). Unde Hne MRA, all parlucupmung Ieslitules recognize the validily of eau-
cther's an for the ranges and
specified in Appendix C (for detsils see hitp:/www. bipm.org).

V5L is the National Metrology Institute of The Netherlands and is part of the Holland
Metrology Group (formerly known as NMi Group). V5L is appointed by the Dutch
Govemment as the naticnal institute for developing and maintaining the national
measurament standards.

V5L makes an impartant contribution towards the reliability, quality and innovation of
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.}“.
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page 3 of 4
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Meatar uner Tast Typa Turbing meter IGTM pagE T
Kanufacturer emmbes 0D
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etaled g the slandard af Hiptiad by the g faclor A=E. anc'
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2 INSTALLATION
2.1 Safety instructions and warnings: See back page
2.2 Instructions specific to the EC Pressure Equipment Directive (PED)

This chapter identifies specific installation and operation instructions necessary to ensure compliance with the Essential Safety
Requirements (ESR) of the European Economic Area Pressure Equipment Directive (PED) 97/23/EC.

This document applies to IGTM Gas Turbine Meters manufactured by vemm tec Messtechnik GmbH (Potsdam-Babelsberg, Germany).
vemm tec Messtechnik GmbH's IGTM Gas Turbine Meters are supplied as components to be installed in the end users piping
system. It is therefore the responsibility of the end user to ensure compliance with the requirements of the directive and
regulations quoted in this section. Guidance for compliance of the relevant Essential Safety Requirements of the Pressure
Equipment Directive 97/23/EC is given below.

You will find an example PED Declaration in Figure 19.

Table 1: Essential Safety Requirements (ESR) of the Pressure Equipment Directive (PED) (Part 1, continued on next page)

PED Essential Safety Compliance Requirement
ESR Requirements (ESR)

Ref.

2.3 Provisions to ensure safe

handling and operation.

The method of operation specified for
pressure equipment must be such as to
preclude any reasonably foreseen risk in
operation of the equipment. Particular
attention must be paid, where appropriate
to the following.

Closures & openings During removal and replacement of any parts such as the index
head, the lubrication system, high frequency sensors or thermo-
wells, the end user shall ensure that the meter has been properly
isolated and the internal pressure has been safely vented.

Devices to prevent physical access whilst The end user shall ensure that the IGTMs are installed in a properly
pressure or a vacuum exists designed system with access limitation in place if required.

Surface temperature It is the responsibility of the end user to assess the expected surface
temperature in service, and if necessary, take precautions to avoid
personnel coming into contact with the equipment.

Decomposition of unstable fluids It is not envisaged that, for the designed service, the equipment
shall come into contact with unstable fluids. However, the end user
should assess the risk and take any steps considered necessary.
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Table 1: Essential Safety Requirements (ESR) of the Pressure Equipment Directive (PED)
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(Part 2)

2.4 Means of examination

Pressure equipment must be designed For the examination of all pressure containing parts of the IGTM,

and constructed so that all necessary the meter needs to be removed from the line. It is the responsibility

examinations to ensure safety can of the end user to ensure that the internal pressure has been safely

be carried out. vented before the meter is removed from the line. It is also the
responsibility of the end user to use suitable material and that the
employees performing the removal are well trained in assembling
and disassembling high pressure gas lines.
The end user should refer to the “Installation, Operation and
Maintenance Manual” supplied with each meter. It is not considered
that the process medium for which the equipment is designed will
give rise to severe corrosion/erosion problems. It is the end user’s
responsibility to monitor any change in the process medium that
may cause concern.

2.5 Means of draining and venting

Harmful effects such as vacuum collapse, | It is the responsibility of the end user to ensure that the equipment
corrosion, and uncontrolled chemical is installed in a well-designed piping system to avoid such hazards.
reactions must be avoided.

2.6 Corrosion or other chemical attack It is not probable that the process medium for which the equipment
is designed will give rise to severe corrosion problems. It is the end
user's responsibility to monitor any change in the process medium
that may cause concern.

2.7 Wear It is not considered that the use of the IGTM for fluid metering will
give rise to any abnormal wear problems. It is the responsibility of the
end user to install any necessary filtration upstream of the IGTM to
maintain the condition of the process medium. In addition, ensure
that no moisture or particles larger than 5 ym can enter the meter.

2.10 | Protection against exceeding the allowable | The IGTM must be installed in a well-designed piping system with

limits of the pressure equipment adequate protection against excessive pressure.

2.12 | External fire The IGTM has no special accessories for fire damage limitation. It is
the responsibility of the end user to provide adequate fire fighting
facilities on site.

7.3 Pressure limiting devices, particularly | The IGTM is not a pressure vessel and has no integral pressure

for pressure vessels limiting devices. It is the responsibility of the end user to ensure
that the IGTM is installed in a well-designed system so that
momentary pressure surges are limited to fewer than 10 % of the
IGTM's maximum operating pressure.
2.3 Installation

Your IGTM is a high precision metering instrument that can only perform efficiently when the following installation guidelines
are followed.

NOTE: Install the meter preferably indoors. If installed outdoors, it is recommended to protect the meter from direct
sunlight and rain.

2.3.1 Lubrication system and lubrication before start up

Each standard IGTM-CT is equipped with an oil system and lubrication pump. The oil pump is dimensioned according to the
size of the meter, as mentioned in Table 2.
¢ The small oil pump is operated by a push button: Remove the hex-cap before operating.

¢ The larger pumps have an operating lever: One stroke is to move the lever forward and back to its original position.
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As an option, your IGTM-CT up to and including DN 100 (4"); of pressure classed PN10/16 and ANSI 150 can be provided with
permanently lubricated bearings. No oil pump is supplied with these kinds of meters.

The IGTM-WT is provided with permanent lubricated bearings for the sizes DN50 (2”) to DN100 (4"). Bigger diameters are
provides with a lubrication system.

CAUTION: Before the initial start-up meters with an oil pump must be lubricated as described in this section.
To achieve a longer meter life, regular lubrication is required. Typically, for a clean, dry-gas application, lubrication is recommen-

ded every 3 months. For dirty gas, more frequent lubrication is required. Specification of the lubrication oil and quantities fol-
low hereafter.

Table 2: Oil pumps

Meter size IGTM-CT Meter size IGTM-WT Oil pump size | Volume / Stroke Container
oN _%p(go,,r)'a/' é‘ﬁf gg " DN 50 (2") / DN65 (215") No Iubrication pump;
DN 100 (4") DN 80 (3")/DN 100 (4") Life time lubricated bearings
Standard for CT "
DN 50 (2")/DN 80 (3") gm ;(5)8 Eg; Small 0.14 cm3/Stroke 1cm3
DN 100 (4")
DN 150 (6”) / DN 200 . ; ,
(8")/DN 250 (10") Medium 0.5 cm3/Stroke 10 cm
DN 300 (12") /DN 400
(16") 1 Large 0.5 cm3/Stroke 50 cm?

D Until April 2014 the large pump had a volume /stroke of 1.0 cm? and a 120 cm3 container
This pump can be identified by the square shape of the pump housing

The lubrication system is specially designed for high-pressure applications. The force to operate the pump is minimal. The
lubrication system is exposed to the full gas pressure. To prevent gas leakage, the pump is equipped with an internal non-return
valve. A second non-return valve is installed in the lubrication line that goes into the meter body.

The lubrication system is designed to allow lubrication even under hostile environment conditions. An internal anti-freeze feature
counteracts the small amounts of moisture that may be present either in the oil or the reservoir. The turbine is shipped with a
small amount of oil in each bearing. This amount is only sufficient for initial operation at the factory and calibration.

Lubrication before start-up (for meters with a lubrication system)

The prescribed lubricant for the IGTM is Shell MORLINA 10 or equivalent. For IGTM-CT models that are operated under MID
approval and for meters operating at low temperatures ISOFLEX PDP 38 is the prescribed lubricant. vemm tec supplies an amount
of bearing lubrication oil with each IGTM. This initial quantity is sufficient to cover two years of operation for normal
applications. For transporting and handling purposes, each turbine is supplied without any oil in the pump and lubrication system.
Before start-up operation you must proceed as followed:

Step 1: Fill the reservoir with oil. Close the cover of the reservoir after filling to avoid polluting the oil.
Step 2: Apply the initial amount of oil to the lubrication system with the number of strokes of the oil
pump shown in the table below. One stroke is a push forward and back to the original position.
The push button of the small oil pump can be accessed by removing the hex-cap of the pump.
Step 3: Check the oil level (during initial lubrication it will be necessary to refill the reservoir).
Close the cover of the reservoir after filling to avoid polluting the oil.
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Table 3: Lubrication quantity at start up

Meter Size Initial lubrication IGTM-CT Initial lubrication IGTM-WT
(before first use) (before first use)

DN 50 (2") 24 Strokes = 3.4cm3 N/A

DN 80 (3") 26 Strokes = 3.7 cm3 N/A

DN 100 (4") 26 Strokes = 3.7 cm3 N/A

DN 150 (6") 8 Strokes = 4.cm3 29 Strokes = 4.1 cm3

DN 200 (8") 12 Strokes = 6 cm3 29 Strokes = 4.1 cm3

DN 250 (10") 12 Strokes = 6 cm3 -

DN 300 (12") 20 Strokes = 10cm3 P -

DN 400 (16") 20 Strokes = 10cm3 P -

1

=

Applicable for the round shaped pump fitted from April 2014. For the older square
shaped pump 10 strokes provide the required 10 cm3

After the initial lubrication the bearings must be lubricated at regular intervals as described in Section 4.1. Lubrication not only
reduces the friction of the bearings, it also flushes small particles that may have collected around the bearings over time.
2.3.2 Required upstream and downstream length

The IGTM should be installed in a straight pipe section of equal nominal diameter to the meter. The meter axis should be
concentric and identical to the piping axis. Gaskets immediately upstream and downstream of the meter should not protrude
into the stream.

The IGTM-CT requires a minimum upstream length of 2 meter diameters to comply with the MID guideline.

For the best results, we recommend a 5 diameter long straight upstream (inlet) section without valves, filters, control valves,
reducers, T-pieces, and safety shut-off valves.

The straight downstream (outlet) section is recommended to be 1 diameter long, for best results 3 diameters. Some standards
reguire the temperature transmitter to be installed in this section. (See Section 2.3.6 in this manual.)

For customer specific meter applications, other upstream and downstream lengths may be required.

2.3.3 Flow direction and orientation

The flow direction of the meter is indicated on the meter with an arrow. The index head is standard mounted for flow
direction from left to right, unless specified differently at the time of your order.

CAUTION: Reverse flow will damage the meter.

The meter is standardly equipped for horizontal installation. However, meters up to DN 100 (4") can also be operated
vertically. In this case the oil pump must be equipped with an adapter for vertical operation. The flow direction needs to be
indicated when ordering an IGTM. Meters with permanent lubrication can either be installed horizontally or vertically. For options,
please consult your sales agent.

Meters that are operating under EC-MID approval can only be operated horizontally!

2.3.4 Volume conversion
vemm tec can provide you with flow conversion devices, ranging from a converter with only basic features to a sophisticated

flow computer. The latter has features like curve corrections, valve controls, gas chromatograph readouts, and other customer
specified functions.
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We offer such devices on your request. Please enquire for more details.

A flow conversion device connected to the IGTM will convert the volume measured at actual conditions to volume at base
conditions with the following formula (nomenclature according to EN 12405).

Take care that the flow conversion device can measure the highest frequency that the gas turbine meters can generate: That

is the frequency that occurs at Q,,,, multiplied by 1.2 for cases of over speeding.

Formula 1: Volume conversion

=p oTboZbo
p, I Z

v, V

V, = Volume at base conditions (converted volume) [m3]
V = Volume at measurement conditions (unconverted volume) [m3]
(number of pulses from the gas meter divided by the gas meter’s k-factor)

p = Absolute gas pressure at measurement conditions  (actual pressure) [bar abs]
p, = Absolute pressure at base conditions (or other specified pressure) [1.01325 bar]
T, = Absolute temperature at base conditions (or other specified temperature) [273.15 K]
T = Absolute gas temperature at measurement conditions (K]
Z, = Compressibility factor of the gas at base conditions

Z = Compressibility factor of the gas at measurement conditions

2.3.5 Connection pressure transmitter at p,, -point

A pressure tap is located on the meter housing to enable the measurement of the static pressure upstream of the turbine wheel.
[t must be shut before start up and during operation either with a screw plug or with connection to a pressure transmitter.

The pressure measurement point is marked as p, (or before p,): pressure at measurement conditions. The bore is 3 mm and
perpendicular to the wall. It has a G 1/8 cylindrical female thread and for the IGTM-CT a fitting for tubing with 6 mm diame-
ter. Connection to 6 mm stainless steel tubing (standard) is recommended. If the pressure tap is not needed, it must be sealed
with a G 1/8 dummy plug. When ordered the IGTM-CT can have a pressure tap with 2" NPT or M12X1.5 female thread (not
possible for all models).

NOTE: The tubing connection of 6 mm diameter is NOT identical with 1/4” diameter tubing (6.35 mm). Replace the
inner ring or the connector if the tubing is non-metric.

The pressure reference point should be used for connecting the pressure transmitter of the flow converter or flow computer
in order to convert the measured volume to base conditions, called standard or normal conditions in some countries. The p,-point
is used during the determination of the meter calibration curve and this p, -point should be used for custody transfer applications.
Using a different pressure point may cause small errors in the flow measurement and the conversion to base conditions.

2.3.6 Temperature measurement

The temperature transmitter is required when a flow converter or flow computer is used to convert the measured volume to
base conditions, called standard or normal conditions in some countries. The temperature sensor should be installed in a
thermo-well.

As an option, the IGTM-CT can be equipped with an integrated thermo-well. As an alternative, the temperature measurement
shall be located downstream of the meter. vemm tec recommends 1 to 3 meter diameters distance downstream from the meter,
but not more than 600 mm. No pressure drop should occur between the temperature device and the meter. The temperature
sensor is recommended to be within the centre third of the pipe and be protected from heat transfer from the external
environment.

A second thermo-well close to the other one may be added to allow in-line checking of the main temperature sensor.
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Some specific models of the IGTM are equipped with thermo-wells integrated in the meter body. Do not replace these
thermo-wells by other models and do not remove these thermo-wells when the meter is pressurized.

2.3.7 Density measurement

When a line density meter is used, the above mentioned requirements for pressure and temperature should be followed for
the location of the density meter. Most density meters will be installed in a separate pocket, which was welded into the pipe-
line. The density meter will typically be installed in the downstream section of the IGTM (3 — 5 meter diameters) to measure
the density at operating temperature conditions. The sample gas flowing through the density meter should be taken from the
p-Point of the IGTM to ensure the density is measured at the correct line pressure.

Please refer to the recommendations of the density meter manufacturer for optimal results.

Base density can be measured at any point in the installation, as long as the gas sample flowing through the density meter is
representative of the actual flowing gas.

2.3.8 Energy measurement

In order to calculate the energy content of the passed gas, the converted volume is to be multiplied by the heating value. The
volume conversion is described in Section 2.3.4. The heating value of the gas can be determined in several ways. The most
commonly used methods are:

® On-line analysis with a process gas chromatograph

e On-line analysis with a calorimeter

e Laboratory analysis of a collected sample

e Calculation by pipeline simulation

The PTZ-BOX electronic volume converters can calculate the heating value from the gas composition and as such can calculated
the energy content of the passed gas.

2.3.9 Index head and pulse transmitters

The IGTM index head is rated IP 67 after IEC 60529, which is dust-tight and protected against water jets. The index head is
provided with a special breathing filter that equalizes pressure differences between index head and environment. Due to these
provisions the IGTM can be installed outside but we recommend installing a simple sun and rain shield above the index head.
All IGTM sockets with properly fitted caps or connectors for pulse transmitters are rated IP 67.

Every index head is equipped with high-quality bearings and polished gears for low-friction. To ensure that each revolution of
the mechanical counter corresponds with a known volume, a final factory flow test is performed. As a part of this test, the ratio
of the gears is checked and if necessary adjusted. These gears are inside the index head and the head is lead-sealed to prevent
unauthorized access.

The mechanical counter totalizes the actual volume passing through the meter. A large eight-digit (non-resettable) display shows
the totalized volume (refer to Figure 8)

For easy reading of the volume indicated at the display, the index head can be turned through 350° without violating the lead
seal (refer to Figure 9). To turn the index head loosen the two inner hex nuts, located left and right from the front (1 and 2)
and the screw at the back (3) (all on the upper cover), and turn the upper cover carefully with two hands without lifting it. Tighten
the nuts after positioning.

CAUTION: Do not break the seals when turning the index head.
Your IGTM gas turbine meter is supplied with one or more pulse transmitters. The pulse signals can be connected to a flow
computer or a volume converter. Two types of pulse transmitters are available: LF (low frequency) reed switches and HF (high

frequency) NAMUR proximity sensors. Both LF and HF sensors can be fitted in the index head if specified as part of the order.
If your meter is supplied with pulse transmitters at the meter body, these transmitters are HF sensors.
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Figure 8: Mechanical counter: reading the index head display

DooooooOk

00000000

oooogood

No decimal”

DN 50 (2”) to DN 60 (272")

2 digits after the decimal”

DN 80 (3") to DN 150 (6"), G 650

1 digit after the decimal”

DN 150 (6"), G 1000 to DN 400 (16")

“The hyphen in front of the last digit is

for accurate read out of the marks at the

last roll and is not a decimal separator.
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Table 4: Available pulse transmitters
Code Description Maximum frequency * Remarks
1R1, 2R1 Reed switch < 1Hz 1R1 standard, 2R1 optional **
1R10, 2R10 Reed switch, frequency x 10 <10 Hz 1R10 and/or 2R10 optional **
HF3, HF4 HF NAMUR sensor < 200 Hz HF3 (for CT model standard***,
(at the index head) WT model optional), HF4 optional
HF1 HF NAMUR sensor < 4.5 kHz optional for CT model
(at the turbine wheel)
HF2 HF NAMUR sensor < 4.5 kHz optional (only for CT model sizes

DN 100 (4") and up)

* The maximum pulse frequency depends on meter size: Please refer to Table 14 for typical values.
** A maximum of two reed switches can be supplied per meter.
***  Optionally IGTM-CT can be supplied without HF3 sensor
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Figure 10: Drawing of index head internals with connector diagram
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Sockets for the pulse transmitters in the index head are located at the back of the index head. A label is located alongside each of
the socket(s), which indicates the type of pulse transmitter, the k-factor (number of pulses per cubic meter) and the connecting pins
and their polarity. The details of the pulse transmitters in the meter body are also shown on the nameplate at the index head.

All sockets at the meter are female connectors. The corresponding male connectors can be ordered additionally with your
meter. The male connector is shipped unassembled, to make the field connections. If required we can supply the male connectors
assembled and connected to a cable of the requested length.

You will find more information about the sensor types and electrical connection schematics in the following sections of this manual.

2.3.10 Specification of reed switches (R1 or R10 in the index head)

As a standard, the index head is equipped with one low frequency reed contact closure switch (1R1), which gives one pulse per
revolution of the last digit roll of the counter. Depending on the meter size, the volume per pulse can be 0.1, 1, or 10 m3 (see
Table 14). As an option, a second reed switch (2R1) can be provided.

Alternatively, the meter can be equipped with one or two reed switches that give 10 pulses per revolution of the last digit roll of
the counter (1R10, 2R10).

A maximum of two low frequency switches can be mounted in the index head.
A reed switch generates a low frequency contact closure signal. This signal can be used to connect to a flow converter (often battery
powered) which may be located beside the meter in the hazardous area. Reed switches require no power for the circuit to

generate pulses.

A 100 Ohm resistor is connected in series with the reed switch. If the reed switches are connected to non-intrinsically safe devices,
a barrier should be used.

Please refer to the connector diagram in Figure 10, Figure 14 and electrical connection schematics in Section 2.3.12.
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2.3.11 Specifications of high frequency sensors (HF1 to HF4)

A proximity sensor generates a high frequency signal according to NAMUR EN 60947-5/6 standard (8.2 V, direct current switching
between 1.2 and 2.1 mA). These sensors require external power and therefore cannot be used with battery powered devices.

The sensors HF1, HF2, HF3, and HF4 are electrically identical. You will find the connector diagram in Figure 10 and electrical
connection schematics in Section 2.3.12.

One high frequency proximity sensor (HF3) is provided standard in the index head at the CT models (but can be removed upon
request). This sensor provides a middle range frequency signal (< 200 Hz) based on a rotating impulse disk. The detection is based
on standard proximity switches. The signal is intrinsically safe and complies with the NAMUR standard (EN 60947-5/6) for
intrinsically safe signals. A second high frequency sensor (HF4) can be installed optionally in the index head. The HF4 sensor
generates pulses with equal frequency as the HF3 sensor.

In addition, your IGTM-CT may be equipped with one or two high frequency sensors located in the body of the turbine meter (HF1,
HF2). The HF1 sensor directly generates a pulse for each passing blade of the turbine wheel, the HF2 sensor (Available for CT models
DN100 or lager) works with a reference wheel. These high frequency sensors are mainly used for high accuracy applications.

The following checks can be done with the HF pulses.

e For a check on signal integrity both HF1/HF2 combined, or HF3/HF4 combined, can be connected to your flow computer. The
number of HF3 and HF4 pulses must be identical. In the standard application the HF2 generates the same number of pulses
as the HF1.

e For checking if no turbine wheel blade is missing, the combination of HF1 and HF2 must be used. The number of pulses generated
by HF1 and HF2 is the same (in the standard gas meter).

e Asan option, your meter can be specially equipped for HF1 and HF2 pulses with a specific phase shift. This allows recognition of
the gas flow direction, and thus detection of reverse flow.

The pulse frequency at maximum flow of HF sensors depends on the meter size. Typical values are shown in Table 14. The k-factor
[Imp/m3] for your gas turbine meter is determined during calibration and is shown on a label on the index head and the calibration
certificate. This k-factor is specific for each meter and corresponds with specific gears in the index head. The factor determined
by the calibration is the one that should be used in your calculations and flow correcting devices.

2.3.12 Electrical connection schematics for pulse transmitters

The pulse transmitters used are indicated on the labels beside the connectors. Please refer to Table 4 with the available pulse
transmitters and to the connector diagram in Figure 10. For specific applications it is possible that the connector has a non-standard
wiring and pin allocation. In these situations a clearly indication as well at the gas meter and in this manual is provided.
Examples of connections are given in Figure 11, Figure 12, and Figure 13.

CAUTION: For use with hazardous gas in potentially hazardous area (EX-ZONE), always hook up the meter to
intrinsically-safe circuits. If the meter is installed in the hazardous area (EX-ZONE) only 1 pulse output per plug may
be connected at the same time, either the Reed switch or the HF sensor. Exceptions to this rule should be indicated
at the meter and at this manual.

The interface/barrier between hazardous and safe area operations must be suitable and can be purchased from vemm tec.
Please refer to the recommended safety barriers in Table 13 for connecting the HF sensors to non-intrinsically safe equipment.

An analogue signal (4 — 20 mA) can be generated by using an IS frequency-current-(F/l)-converter connected to the sensor.
Please refer to Table 13.

2.3.13 Required settings for flow computers and flow converters

The k-factor setting for your flow computer/flow converter is shown on the label beside the appropriate connector. These
impulse values are the same as the values shown on the calibration certificate/initial verification sheet. The values given on the

label are the results of calibration and these values should be used in any volume converting device connected to the turbine meter.

WARNING: Some devices use the k-factor [Imp/m3], and other devices use the reciprocal value [m3/Imp]. Please check
carefully which value should be used in your device.
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Figure 11: IGTM scheme with location of pulse transmitters
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In the event your computer provides curve correction, k-factors should be set for several flow rates. Please refer to the manual
of your flow computer for applying these factors.

For reed switches, the pulse length is factory set to switch high between the digit 6 and 9 on the last digit roll of the counter. Your
flow convertor should be equipped with a debouncing feature or have a low pass filter so that it is not affected by a slightly
bouncing signal. The sensor connection diagram of the IGTM; shown in Figure 14 indicates that the IGTM already have a simple
de-bouncing feature in the internal circuit.

Figure 14: Internal sensor connection diagram
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3 OPERATION
3.1  Accuracy

IGTM-CT
Standard accuracy limits for all IGTM-CT models are (in accordance with the MID and other EC directives and with many other
countries regulations):

+1 % for Q,<Q<Q,
+2 % for Q;, <Q<Q,

Were:

Q is the actual flow [m3/h]

Qpax 1S the maximum flow of the meter [m3/h]

Qpyiny is the minimum flow of the meter [m3/h]

Q, is the transition flow were the accuracy changes [m3/h];
according to EN 12261:
for a flow range 1:20, Q, =20 % Q
for a flow range 1:30, Q, = 15 % Q

max
max

As an option for the CT model the accuracy limits can be improved to:
+0.5 % for Q, < Q<Q, .,
+1.0 % for Q;, <Q<Q,

Depending on the applicable approval, temperature limitation may apply!

Between Q, and Q... the linearity of metering at atmospheric pressure is typically < 0.5 %. It can be better if requested. The
linearity at test pressures > 5 bar abs is typically < 0.5 % for meters < DN 100 (4"), between Q, and Q. It is typically < 0.3 %
for meters > DN 100 (4"). That is according to EN 12261.

The repeatability of the IGTM is £ 0.1 % or better. The EN 12261 stability requirements allow a span of 0.2 %. The reproducibility
of metering is also + 0.1 % or better.

Specific accuracy or linearity specifications can be offered on request.

IGTM-WT

The standard accuracy limits for the IGTM-WT models are:
1.5 % for 0.2Q,,,, < Q <Q, .«
+3.0 % for Q,, Q< 0.2Q,,,,

min =
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3.2 Operating flow range
The flow range of the IGTM-CT according to the MID approval, is 1:20 or 1:30 (Q_,;, t0 Q,,.,)-

According to the 71/318/EEC (old style EEC) approval the flow range of the IGTM-CT, is 1:20 (Q,, to Q,,,)- With small meter
size DN 50 (2"); with special designs, or with low relative density gases (relative density < 0.6), the range may be restricted to 1:10
or 1:5. Meters with improved ranges (up to 1:40) are available in certain sizes. These meters are specially prepared. Please refer
to Table 15.

The turbine meter still operates properly far below Q_. . However, the accuracy at these low flow rates decreases.

min*

3.2.1 Flow range at elevated pressure

At higher operating pressure, the density of the gas increases. With increasing density, the available driving force increases. The
increased momentum reduces the relative influence of the bearing friction. The additional momentum increases the rotor drive,
which in turn decreases the minimum flow rate at which the meter will remain within legal error limits at low flow rates.
Effectively, the range of the IGTM increases; Q, ., remains the same, Q,, reduces. The new Q can be approximated

min (Qmin,m)
with the following formula (See also Figure 15).

min

Formula 2: Flow range at elevated pressure

O -0 Phirp - P
iR m min
pb ’ pm

Qmin m Minimum flow rate at actual pressure  (approximated value) [m3/h]

min = Minimum flow rate as specified (see Table 14) [m3/h]
P, = Density of air at base conditions [1.293 kg/m?3]
[ = @Gas density at base conditions [kg/m3]
Py = Absolute pressure at base conditions [1.013 bar abs]
Prm = Absolute gas pressure at measurement conditions (actual pressure)  [bar abs]

Figure 15: Turn down ratio at elevated pressure
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3.2.2 Overload

The IGTM is designed to compensate for a limited time of operation with a flow rate overload of maximum 20 % above Q..
The overload must occur gradually and without pulsations. In the case that an electronic volume converter is connected it need
to be ensured that this volume converter specifications enables the measurement of the 20% higher frequency of the pulse
output of the gas meter in overload conditions.
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3.3 Temperature range

Different approvals and standards allows different temperature ranges. According to all these approvals all meters are at least
suitable for a temperature range of -20 to +55 °C (gas temperature and ambient temperature), which equals -4 °F to +131 °F.
For customer specific applications, other temperature ranges may apply. In case you have a specific demand for the temperature range,
please indicate required approvals, region of installation and requested sensors. Under MID approval the temperature may not exeed
-20 to +55 °C.

3.4 Maximum pressure

Flange rating and maximum operating pressure of your meter are indicated on the main label at the meter and in the calibration
certificate. IGTM gas turbine meters are available for the following maximum pressures as specified per CE-PED regulations.

Table 5: Flange rating and maximum operating pressure

Flange rating Maximum operating pressure
[bar (g)]

ANSI 150# 20
ANSI 3004# 52

ANSI 6004# 104 (100 for certain approvals)
PN 10 10
PN 16 16
PN 25 25
PN 40 40
PN 64 64
PN 100 100

According to CE-MID (applicable for the IGTM-CT sold under MID approve) regulations the pressure range allowed for the
measurement depend on the calibration pressure and is indicated at the meter.
3.5 Pressure loss under operating conditions

The pressure loss at actual pressure and actual flow can roughly be calculated using the values from Table 16 and the following
formula. This formula assumes a purely quadratic behaviour which is not exactly the case due to fluid dynamic effects.

Formula 3: Pressure loss under operating conditions

p (O]
Ap=Ap-5-0

Pr | 2 max
AP = Pressure loss at measurement conditions (with the measured gas) [mbar]
AP, = Pressure loss at reference conditions (see Table 16 at 100 % flow) [mbar]
p = Density at measurement conditions (actual density of the measured gas) [kg/m3]
p, = Density at reference conditions (with natural gas) [0.8 kg/m3]
Q = Actual flow rate of the measured gas [m3/h]
Qnax = Maximum flow rate of the gas meter (see Table 16) [m3/h]

3.6 Material of construction

The standard materials of construction are listed in Table 6. Some gas types require special materials, please check the material
compatibility or enquire at vemm tec.
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Table 6: Standard material specification

Part description Material description
Housing IGTM CT

Ductile iron (EN-GJS-400-18-LT) Max: DN 200 and PN16/ANSI150 or
carbon steel (cast or welded) or
stainless steel (on request)

IGTM-WT
Aluminium, Eloxated (EN AW 5083)

Straightening vane Aluminium

Turbine wheel Aluminium

Metering insert Aluminium

Bearing block Aluminium

Bearings Stainless steel

Shafts Stainless steel

Gears Stainless steel or synthetic material
Magnetic coupling Stainless steel

Index head Aluminium

Counter Synthetic material

Counter plate Aluminium

3.7 Gas composition and flow conditions

The standard IGTM can be used for all non-aggressive gases, like natural gas, methane, propane, butane, city and fabricated gas,
air, nitrogen, etc. (Please refer to Table 11).

Special designs are available for aggressive gases like sour gas, biogas, and oxygen. Never use a standard meter for these
applications without a vemm tec confirmation.

The IGTM reaches its full potential when the turbine rotor is subjected to uniform and undisturbed gas velocity within the meter
housing. The integrated flow conditioner of the IGTM-CT is designed to comply with EN 12261, ISO 9951, and OIML perturba-
tion test conditions. It also creates stable flow conditions for the turbine rotor. In practice, the performance of the IGTM will also
slightly depend on the installation. The IGTM is substantially less sensitive for effect from flow disturbances than other devices.
In poorly designed gas-metering installations, some conditions can lead to increased error of the meter.

Pulsating gas flow and intermittent flows should be avoided. Pulsating or intermittent flow leads to under or over registration
due to rotor inertia. Large and fast pressure fluctuations should also be avoided. When filling a piping section, always let the
pressure and flow increase slowly to avoid overloading. Open valves very carefully and slowly. Preferably install bypass lines over
ball valves to fill the line before opening the valve.

Heavy vibrations must be avoided: Mechanical factors: Class M1.
Heavy electromagnetic fields need to be avoided: Electromagnetic factors: Class E2

The gas flow must be free from contaminants, water, condensate, dust and particles. These can damage the delicate bearings
and the rotor. When dust collects over time, it has an adverse effect on the metering accuracy. Dirty gases should be filtered with
a 5 micron particle filter.

Lubricate your IGTM before start up and at regular intervals during operation (see Sections 2.3.1 and 4.1).

Turbine meters are occasionally over-dimensioned or oversized. This may be due to higher future flow rates or seasonal

fluctuations. When a gas turbine meter operates below its stated minimum flow rate, this typically results in a negative error. Under
high pressure conditions this effect is partially compensated (Section 3.2.1).

25




vemm 2
Messtechnik GmbH t ec

4 MAINTENANCE
4.1 Regular lubrication

On request, IGTM-CT up to DN 100 (4") can be provided with permanently lubricated bearings. IGTM-WT up to DN100 (4")
are always equipped with permanent lubricated bearings.

Each standard IGTM-CT is equipped with an oil pump. For details about the lubrication system, please refer to Section 2.3.1. The
meters that are provided with a lubrication pump must be regularly lubricated with the oil quantities detailed in Table 7. For
lubrication, the cap on the oil reservoir should be unscrewed and the reservoir can be carefully filled with oil. The reservoir may need
refilling during the lubrication session. Always close the cap of the reservoir to avoid contaminating the oil with dirt and moisture.

In standard applications (clean and dry gas, nominal meter usage), the lubrication interval is every 3 months. When the gas is dirty
or when the meter is operated at design extremes more frequent lubrication is recommended.

Gas turbine meters should not be lubricated shortly before calibration.

Table 7: Periodical lubrication quantities

Meter size Initial lubrication IGTM-CT Initial lubrication IGTM-WT
(before first use) (before first use)

DN 50 (2") 7 Strokes = 1 cm3 N/A

DN 80 (3") 7 Strokes = 1 cm3 N/A

DN 100 (4") 10 Strokes = 1.4 cm3 N/A

DN 150 (6") 6 Strokes = 3 cm?3 22 Strokes = 3.1 cm?3

DN 200 (8") 6 Strokes = 3 cm3 22 Strokes = 3.1 cm3

DN 250 (10") 6 Strokes = 3 cm? -

DN 300 (12") 6 Strokes = 3 cm3 P -

DN 400 (16") 6 Strokes = 3cm3 " -

) Applicable for the round shaped pump fitted from April 2014. For the older
square shaped pump 3 strokes provide the required 3 cm3

WARNING: Over-lubrication (interval frequency and quantity) may cause dirt accumulation in the downstream path
of the oil. Excessive lubrication may cause metering inaccuracy at very low flow rates.

4.2 Spare parts

No commissioning spare parts are required. Under normal operating conditions, no operational spare parts are required. Under
extreme operating/environmental conditions or where meters are situated in less accessible areas, spare part storage as
mentioned in Table 12 can be considered. For special circumstances, dedicated spare parts lists may be applicable.

The following 2 years operation spare parts might come into consideration (part.-nos. depending on diameter and G-rate):
e Lubrication oil 50 ml

e Set of O-rings

¢ Connector for pulse sensors (male)

e Electronic revision set for index head

A repair of defective meters is preferably performed by the manufacturer; a new calibration is needed afterwards. Spare parts and
labour hours will be quoted after inspection.

For custody transfer purposes and for best performance after repair, gas turbine meters should be calibrated at an approved
calibration facility. See Section 4.4 in this manual.
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4.3 Spin test
For a fast, limited test of the meter condition, a spin test can be performed.

Please allow the meter to reach ambient temperature, and ensure a relatively draft-free environment to conduct the test. Do not
lubricate the meter before performing a spin test.

With the meter out of the line, the meter rotor can be blown to rotate at close to maximum speed by applying compressed air
(with an air gun) from the inlet side of the meter. The air will rotate the rotor. Exposure time minimum is 10 — 15 seconds.

At a time t = 0 the flow of air should be stopped. At the same time, a stopwatch is activated. The rotor should be left to spin
freely until it comes to a complete stop: no more forward rotation. The time in seconds required for the rotor to come to a
complete standstill is called the spin-down time.

A significant decrease of spin-down time indicates either a bearing problem or a significant build-up of dirt or sludge in the bea-
rings. The spin-down time gives a rough indication of the meter bearing condition. If the time has dropped more than 50 % from
the indicated values in Table 8, a bearing replacement is required. The spin test gives an indication of the meter performance and
accuracy at the low flow rates. A reduced spin down does not necessarily indicate a loss of accuracy at middle or high flow rates;
it indicates a loss of range and accuracy at low flow rates.

Table 8: Nominal spin-down times (with mechanical index head and standard bearings)

Meter Size Nominal spin-down time
DN 50 (2") 50 seconds
DN 80 (3") 120 seconds
DN 100 (4") 240 seconds
DN 150 (6") > 360 seconds
DN 200 (8") > 360 seconds
DN 250 (10") > 360 seconds
DN 300 (12") > 360 seconds
DN 400 (16") > 360 seconds
4.4 Recalibration

Legal requirements for recalibration are different in each country. If no recalibration requirements apply, vemm tec suggests a
recalibration period of 6 — 12 years. This period should be more frequent when operating in harsh conditions, such as dirty gas
or pulsating flow. vemm tec can perform legal verifications or factory calibrations with ambient air. When the meter is checked
or reconditioned, a new calibration should also be performed. Do not lubricate a meter just before calibration!

In addition, you can recalibrate the meter with high pressure gas.
Please refer to Section 1.8.4.
NOTE: If at any time the meter is recalibrated and the correction gears in the index head are changed, the k-factor

for the HF sensors must also be adjusted.

Example

For custody transfer, a standard IGTM with an oil pump may be used in Germany for a 12-year period without recalibration. A
permanently lubricated IGTM without oil pump may be used in Germany for 8 years without recalibration. Other countries have
different regulations.
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5 WARRANTY

IGTM Gas Turbine Meters supplied by vemm tec are guaranteed against defects due to faulty material or workmanship for
12 months from the date of placement into operation, but not more than 18 months from the date of dispatch for Goods,
according to the “General Terms and Conditions” of vemm tec Messtechnik GmbH, unless otherwise agreed in writing.

Replacement parts provided under the terms of this declaration are warranted for the remainder of the warranty period

applicable to the Goods, as if these parts were original components of the Goods.

This warranty does not extend

() to damages caused by unsuitable or improper use, faulty installation, or operation by the Customer or third parties,
natural wear and tear, faulty or negligent treatment or maintenance, the use of unsuitable operating or substitute materials,
deficient assembly and damages caused by chemical, electronic or electric influence;

(i) to equipment, materials, parts and accessories manufactured by others;

(i) to correctness of any externally performed calibrations, either at ambient conditions or at elevated pressure.

Improper use also includes breaking the seals of the meter and non-compliance to the “Installation, Operation and Maintenance

Manual”.

vemm tec accepts no liability for Goods being fit for the purpose required by the Customer unless it shall have been given full
and accurate particulars of the Customer's requirements and of the conditions under which the Goods are required to be used.

Upon written notification received by vemm tec within the above-stated warranty period of any failure to conform to the above
warranty, upon return prepaid to the address specified by vemm tec of any non-conforming original part or component, and upon
inspection by vemm tec to verify said non-conformity, vemm tec at its sole option either shall repair or replace said original part
or component without charge to the Customer, or shall refund the Customer the price thereof. Externally performed calibrations
are not covered by warranty. However, if vemm tec’s inspection fails to verify the claimed non-conformity the Customer will be
liable for any costs incurred by vemm tec in investigating the claimed non-conformity. The remedies set forth herein are
exclusive without regard to whether any defect was discoverable or latent at the time of delivery of the Goods to the Customer.

Goods, once delivered, may be returned to vemm tec only with prior written authority from vemm tec unless those Goods are
accepted by vemm tec as being defective as to the material or workmanship. In the event of a return authorized by vemm tec,
vemm tec shall have the right to charge carriage to and from the delivery location and the costs involved in the removal of the
Goods from the Customer's premises.

All further claims of the Customer against vemm tec as well as our subcontractors are — in accordance with the law — excluded,
including compensation for consequential damages and damages based on repairs and replacements, except in the case of
conscious negligence or compulsory liability for the lack of guaranteed qualities.

Claims for warranty and service need to be addressed to the vemm tec office or to the vemm tec agent where the meters
originally are ordered.
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6 APPENDIX WITH TABLES AND FIGURES

Table 9: Technical standards, rules and quidelines

International and German standards

EN 12261 Gas meters — Turbine gas meters

ISO 9951 Measurement of gas flow in closed conduits — Turbine meters

AGA 7 Measurement of gas by turbine meters

EN 50014 to 50020 Electrical apparatus for potentially explosive atmospheres

DIN 30690-1 Construction elements in the gas supply system — part 1:
Requirements for construction elements in gas supply systems

EC (European Community) guidelines

2004/22/EC 31.03.2004 Measuring Instruments Directive (MID)

94/9/EC 23.03.1994 Equipment and protective systems intended for use in potentially explosive
atmospheres (ATEX)
97/23/EC 29.05.1997 Pressure Equipment Directive (PED)

PTB (Germany) guidelines

PTB-A 7.1 Volume gas meters

PTB-Priifregeln Band 29 Gas meters: Testing of volume gas meters with air at atmospheric pressure
PTB-Priifregeln Band 30 Measurement devices for gas: High pressure test of gas meters

TRG 13 Installation and operation of gas turbine meters

DVGW (Germany) regulations

G 260/ Gas quality

G 260/l Supplementary rules for gases of the second gas family

G 261 Measuring gas quality

G 285 Hydrate inhibition in natural gas with methanol

G 469 Pressure testing for piping and systems in gas supply

G 486 Gas law deviation factors and natural gas compressibility factors —
calculation and application

G 486-B2 (2005-12) Extended requirements for the calculation and application of real gas factors and
compressibility factors of natural gasses.

G 491 Gas pressure regulating stations with inlet pressures exceeding
4 bar up to 100 bar — design, construction, montage, testing and start up

G 492/ Systems for large quantities gas measurement with an operating pressure above
4 bar up to 100 bar

G 493 Procedure for granting DVGW certification for manufacturers of pressure control
and gas measurement equipment

G 495 (2006-07) Gas plants and systems - Maintenance

OIML

R6 General provisions for gas volume meters (replaced by R137)

R 32 Rotary piston gas meters and turbine gas meters (replaced by R137)

R 137-1 Gas meters — part 1: Requirements (replaces the R6, R31 and R32)

Many national standards and laws are based on the above.
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Table 10: List of approvals

Figure 16: vemm tec ISO 9001 Certificate

1ISO 9001 and 14001

vemm tec Messtechnik GmbH is certified accor-
ding to ISO 9001:2008, (see Figure 16) and ISO
14001:2004.

b8

Metrological approvals

IGTM Gas Turbine Meters are legally approved for
custody transfer within the European Economic
Community according to Directive 2004/22/EC of
the European Parliament and of the Council,
dated 31 March 2004 with examination certificate
DE-11-MI002-PTBOQ5, issued by Physikalisch-
Technische Bundesanstalt (PTB) [Germany]. Refer
to Table 15 for approved sizes and ranges.

The original European approval issued by PTB is
still valid: PTB 1.33-3271.51-DMB-E16 with sign
E-D97 7.211.16 (see Figure 17)

In addition, approvals in several countries have
been granted and are in process as a continuing
effort. Approvals are currently available for the
following countries:

Algeria (ONML), Brazil INMETRO)

DN

DNV BUSINESS ASSURANCE

MANAGEMENT SYSTEM CERTIFICATE

Certificate No.: 123188-2012-AE-GER-TGA

This is to certify that

vemm 7
Messtechnik GmbH te c

Gartenstr. 20
14482 Potsdam - Germany

has been found to conform to the M

Svstem Standeard:

1SO 9001:2008
ISO 14001:2004

This certificate is valid for the following product or service ranges:

Design, engineering, manufacturing, installation, calibration,
sales and services of equipment, components and
systems for Gas- and Fluid Measurement Technology

China (NIM), Czech Republic (CMI)
Germany (PTB), Hungary (NOM)
Italy (MSE), Malaysia (SIRIM)
Romania (BRML), South Korea (MPI)

Place and date:
Essen, 18.02.2013
Jor the Aceredited Unit:
H

G UND UMWELTGUTAC

7.

Initial Certification date:
27.06.2009
This certificate is valid wiil:
17.02.2016

Dautscher
Akkradilisnngs
Rat

= PEANE=E

The andit s been performed wider the

Others are in progress. angervision of TGA-ZM-04-92-00
TGA-ZM-04-92-60
Philipp Ziircher Nfkolaus Kim
Lead Andiror Management Represeniative

Lack of fulffiment of conditions as set out in the Certification Agreement may render this Certificate invalid.
DNV ZERTIZIERUNG UND LUMWELTGUTACHTER GuBH, Schaicringshol 14, 45329 Essen, Tel: +49 201 7296 222 Fan: +49 201 7206 333 - www.dnvha.de

Design and compliance certification

CE
PED 97/23/EC

EC-Conformity declaration, Notified Body TUV 0035 (see Figure 19)
Certificate of Notified Body TUV 0035: CE-0085CN0327

ATEX (explosive Atmosphere)

The Reed switch sensors are considered to be simple apparatus and as such do not require ATEX approval. The pulse generators
applied in HF1 to HF4 are approved according to ATEX for the use in hazardous areas subject to explosive gases. In all cases
the sensors should be connected to an intrinsically safe circuit after NAMUR (EN 60947-5/6). The following certificates
for our sensors have been obtained (choice of sensors depending on model and manufacturing possibilities)

HF1/HF2: PTB 01 ATEX 2192 (seeFigure 4)

HF3/HF4: BVS 08 ATEX E026 (see Figure 4)
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Figure 17: EC type-approval certificate original style (German original and English translation)

Physikalisch-Technische Bundesanstalt i;’f

Braunschweig und Berlin

EWG-Bauartzulassung vom 25.04.1997

o~
EEC lype-mpprassd oo tiinade, deted 2504 1997 89?

3. Nachtrag 7.211.18
Serpiement 3

Seite 1 von 2 Saten
Fage 1 of 2 peysa

Zulassungsinhaber: wamm ec Masstechnik GmiH
Issuad 1)

Gartenstr. 20

14452 Poisdam

Bauart: Turbinenradgaszahler
iy respect of:
Typ IGTM

Die oben genannte Bauartzulassung wird gemal §285 der Eichordnung wie falgt gedndert:

Hrreeise
Mschirdga cinn Unterssarl and Siegal haben Keia GOlkeR Nacmrge sind Oeslandiv] de 2uailzulzsung und adrfsn nur
rwertndul sl ve Brellet weoden, Auzzuge badirtan ter Sanaligung cos Pryskalscn Technsse Bungssanalal

Note

Euppiemenls wiltf SRANE 800 sof 2w rok vald Supslevmerts ave ool a the tyna apeval certfcate and n‘-w Gt b M-
artused ofer ther in ful. ColfAClE Ry B9 takom ori wit T

Rechtabehelfibslshrung
n dresen Sescwd kaoo inncihaln sires Banas noch Bevarntgaby schilllch oder zur Hecerzchih Widsmanich Bal ca
Phrakabzzh Tachniechen Bundssasalal umier ciner der 1acnstehenuen A s 67 g ag! mame
foforinatiar on lagaf remedies avallable
onmm iy O % 1 s moboation, WA o S of T Seceled Bt b et o cesly ot {0 e Pysbatech

Hwaiteh Translaion

Physikalisch-Technische Bundesanstalt

Braunschweig and Berin

EEC typa"-approval certificate, dated 25.04.1997

Supplement 3 D97
721116

Page 1 of 2 pages

Issued to: vemm Lec Masstechnik GrabH
Gartensir, 20
14452 Potsdam

In respect of: GGas Turbine Meters
Model IGTM

According to § 26 of the "Eichordnung” the above mentioned Type Approval is
changed as follows.

o e —
Snppiamients wafhoit sigaatine and scal s rol veld aree prani of tres ype appared cachfcata s
may Nt e renroiued cdier han i i, Exiracts may e 1 m&cwm‘y vl the pormission of fhe Shyskatach-
Technischs Bimdesansial

Information on lege! remedies evailabie
O iy be e fo His nolialiin within ane monfh of i n:cc-nfc.lmcr-’n wiitng or oty recorded, o e
Physikanesh Toctunistte Bundesarstal af ang of e Sifowing adaras

Gaszahler, Prirung von Volumengaszahlem mit Luft bei Atmospnarendruc” oder Band 20
,,"Jcssgeratefu' Gas - Bochdruckprifung ven Gaszahlem® verwendst warden.

10 Giiltigkeitsdaver der Zulassung

Dizsar Abschnitt erhalt falgerde neue Fassung:

Dlese Zwassung hat Glktigksil bis zum 18. 52018

Der Zulassurgsschein mit der Anlage vorn 25 41807,
Gaschaftezmchen PTE-1 35-3271.51-DMBE-E16. sowie die NacHtrags

M. 1 varm 92.10.2001,  Geschifszeichen PTE-1.33-01064932
Nr. 2 wam 14112002, Geschiftszeichen PTE-1.33-02001578

oimiben is aul de dureh diesen Nachirag oeregelten Anderungen unverandart guitig

Braunachweig, 19.05.2006
Gaschallzze cren: PTB-1 42-4024257
Fndurenor Moo

Slegel

Znal

O Reodand Schmiot

2t wg af e Physikalisch-Technische Bundasanstalt
Runtesallen 100 Abbestraie 212
Physi<alisch-Tachnischa Bundesanstalt AE16 Eraunscweg 10557 Gerlin
g Burdesston 100 Albermiralie 212 GERMANY GERMANY
A 38178 Draunschmsig 10587 Berlis
3 DEUTECHLAND DEUTECHLAND:
- Englisie Translativn
Physikalisch-Technische Bundesanstalt %’;ﬁ;gg’“
Braunschweig und Berlin 2 i Physikalisch-Technische Bundesanstalt
EWG-Bauartzulassung vom 25.04.1997 P Braunschweig and Berlin
EEC fype-approval centicale, daved 25 8 1937 >[3_9?
T.211.18 e T
f’.;.ﬂ?ﬂfag W2 EEC type-approval certificate, dated 25.04.1997
Seite 2 von 2 Baitan p—
a3 2 2 e Supplement 3 D7
721116
8 Eichtechnische Priifung =
Page 2 of 2 pages
8.1 Priifung
Dieser Abschnitt arhalt fogende reus Fassung: .. Legal callbrations
Als Prufvorsdhilt gellan cie PTE-F geln Band 4, .\ ihlar in der 2 neubearbaite- " . )
ten Auflage 1982, Alternativ wonnen aush - in VDM Yo wen Eatriabzdruck 8.1 Initial verification
das zur Eichung lten Turkr Band 29 Messgerdts fir Gas —

This section is changed as follows:

For tha Intial verification the following tesl presciipbon applies: PTE Testing
Instruction Volume 4, “Gas Voluma Maters” in the 2 revisad issue 1982,
Alernalively, cne of the following F1E Testing Instruction can be used — depending
on the planned actual pressure of the gas turbine meter under test:

either Volume 29 *Gas measuremeanl devices — gas meters, calibration of volume gas
melders with air at ambient pressure”

or Volume 30 "Gas measurement devices — high pressura calibration of gas meters”

10 Validity of the Type Approval
This zection is changad as tollows:
This type approval is valid until 18 May 2016

The type approval ceriificate wilh attachment dated 25 April 1997,
reference no. PTE-1.33-3271 51-DME-E16 as well as the supplements

Ne. 1 dated 02 October 2001, referenca ne. FTE-1.33-01064882
MNo. 2 dated 14 Novembes 2002, reference ne. PTB-1.33-02001578

remnain valid except for the ct which are menti in this supp it.
By order Braunschweig, 18 May 2006
[Swgnature] [FTE Elama] Reference Mo PTB 142 4024257
Dr. Reland Schmid: Swal
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Figure 18: EC MID approval for IGTM-CT

Figure 19: EC-Conformity declaration (example)

PIB

Physikalisch-Technische Bundesanstalt
Braunschweig und Berlin
EG-Baumusterpriifbescheinigung
EC type-examination certificate
Ausgestellt ik wvamm tec Messiechnik GmbH
issued o
Gartenstr, 20
14482 Polsdam
Rechtsbazig: Rechtlinie des [ urd des Rates vom 31, Mirz
e acrordancE wim' 2004 dber Messgerdle (ABI. L 135 5. 1}, umgesatzt durch die Vierta Verordnung zur
Andanung dar Eichartinung vom 8, Fabrusar 2007 (BE8L. | 5. 70}
Dvnctie 2004/22EC ol the Europes, Pariisrens and of the Sounglof 31 March 2004 on
v [OJL 138 1), by e Fourts Orohi 0
£ Fabruary 2007 Gazalia | . 7).
Garttaart: Gaszahler
Thpe e st Gas ietar
Typbazeichnung: IGTM
Typa desigaation:
Nr. der Bescheinigung:  DE-11-MI002-PTBO0S
Certfizate numter.
Gilig bis: 08.10.2021
Valid unti;
Anzahl der Seiten: 17
Memtar o pages.
Geschaftszeichen: FTE-1.42-4047513
Rafranca Mo
Benannte Stelo: 0102
Nattiad Body:
Orl, Auselellungsdatuem:  Braunschweig, 10.10.2011
Dule of lsswe:
Zertilizerar Bewertar:
Cartiler. Evalosior:
Im Aufirag Siagel Im Auftrag
By ovoar Seal By order
= / P
R R/
ar Krarmar Or. Roland Schmidt
Hinmeise
E M haschalnicungen ohng Lintmehet und Slagel haben kene Gitighelt. Dase EG-Baumusiopritescsngng
oot rur i wangen, Ausriige igung
z Hod
2 EC ryuu maminaton cetiicaies without signature and seal . This EC type e -
£ ducsd aer than il Exracs may ba fken arly wilh attha Tochnischa X
§ " Tachrincha B 100- D316 wei - Albesliafla 2-12 - D-10887 Berfi

Declaration of Conformity

ce

vemm 2

Kanfarmititseehlrumg
— et an e Messtochnik GmbH ec ------
VeI TEC - Messicanniy Grabd
Object of decleration IGTM -CT
Gegersland cer Erslinng: SNr.:
DN 80
G 250
PN 18
The object of the declaration described above is in qui of the
following decuments:
D oben basshviehans Produbt it banfoem it dan Anfardarnpan b fokysnden Dokumsnts:
2004/22/EC 9Tr23/EC
Cokument-Nr. O42DEG STR2IEG
Titel Messurament Equipmant Directive Pressure Equipment Directive
Titsl WMetagecilarichiii Duchgariterchiiiio
Edititon 0372004 051897
fugpbecutum [ oA BT
HMOGI‘Q (Module B (Module: F Modube D
ModJl Modul B [Modul F Maodu ©
Cetificate Mo, CE-DDBGCNO3ZT
Foralibat-Nr. | CE-DORSCAOEIT 1 202 6100007 000
Standards 2000
Standerds
Motified Body PTE Braunschwaig  [PTB Berlin DVGW Cert GmbH | TOV Cert
100 Josaf- Wi Str. |Am Grauen Stein
38176 Braunschwaig |Stshnsdorfer Str. 81 (53123 Bonn 61105 Kain
Grrmany 14532 Klei
Guermany
[Ma: 002 0702 0085 D0as
He, 1102 iz 065 (=5
Marking M08
avantoung Ce€mia |
-
Patsdam, 31.01.2014 e
Date Stamp- ¢ Signature
Walon:  +AWCIAM ¢ T -0 Suthmbniueg: Earkuesbindung e s funves: Karst vin Sallan
el ~aBCIA 70 862 wnd TC B3-270 nln R Kralagarictt Poladam
~Mwl wlofermscom WheoNe: 8 BOT 022 035 Huo-kr: 365170233 Hardsieegisar. HRE 3558
FEmel W snTImieG com aLr 100 530 €0 16 200 88 Urrnue b -
AAN DES EURN TS ne OFEI Mnectmmer (F TA80053%
B BELAZEBEXXK BaC: HYVEDEMMEN
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Table 11: Gas types
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Density at Suitable at )
Gas type Symbol |base conditions IGTM Meter housing | Notes
(1.013 bar a)
[kg/m3] cT WT
Acetylene GH, 1.17 X Special Aluminium parts Teflon
coated
Air 1.29 X X Standard
Ammonia NH, 0.77 X Standard O-rings / lubrication
Argon Ar 1.78 X X Standard
Biogas X Special Special internal
Butane CyHio 2.70 X Standard
Carbon dioxide Co, 1.98 X X Standard Except foodstuff industry
Carbon monoxide Co 1.25 X Standard
City gas 0.90 X Standard
Ethane CHg 1.36 X X Standard
Ethylene (gas phase) CH, 1.26 X Standard Special internal
Flue gases X Special O-rings / lubrication
Freon (gas phase) CClLF, 5.66 X Standard O-rings / lubrication
Helium He 0.18 X X Standard Special internal
Hydrogen H, 0.09 X Special Special flow range
Hydrogen sulphide (0.2 %) H,S 1.54 X Special Special internal
Methane CH, 0.72 X X Standard
Natural Gas 0.83 X X Standard
Nitrogen N, 1.25 X Standard
Oxygen (pure) 0, 1.43 X Standard Special internal
Pentane CHy, 3.46 X X Standard
Propane C5Hg 2.02 X X Standard
Propylene (gas phase) C5Hg 1.92 X Standard Special internal
Sour gas X Special O-rings / lubrication
Sulphur dioxide (0.2 %) SO, 2.93 X Special Special internal

For all specials, please enquire at vemm tec.
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Figure 20: Main parts of the IGTM

D E1
ooooooog), |
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A B1 B2 1 Q2 C3 c4

A Pressure containing meter housing with (for CT models) end-flanges
B Flow deflector (straightening vane)
B1 Central cone
B2 Guiding vanes
C Metering insert cartridge with turbine wheel
C1 Turbine wheel
C2 Precision Bearings
C3 Bearing block
C4 Internal gears, shafts and axis
D Magnetic coupling (gas tight sealed)
E Index head with nameplates
E1 Mechanical counter
E2 Connector for Pulse transmitters [1R1; HF3 + options]
F Oil Pump
G High Frequency pulse transmitters [HF1; HF2]
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Figure 21: Gear drawing

(8 digit counter)
C3 Rollenzdhlwerk

(G2
(adjustment gear)
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Impulsgeberscheibe
(HF3/HF4 sensors)
' (disk)
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+

Turbinenrad
(turbine whee%
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Table 12: Spare parts listing

Description

Part-number

Spare parts per
meter diameter

DN 50
(2"

DN 80
(3"

DN 100
4"

DN 150
(6

DN 200
(8

DN 250
(107)

DN 300
(127)

DN 400
(16”)

Index head internals

Please enquire
(Fitted for the requested meter: Please mention the serial number of your meter.)

Index head complete
(excluding magnetic coupling)

Please enquire
(Completely mounted with counter for a particular size, G-rate and serial number.)

Electronic revision set
for index head (1R1, HF3)

76850.0280 (green HF sensor) or 76850.0280a (orange HF sensor)

(Consisting of PCB for Reed switch 1R1 as well as proximity switch including mounting set for HF3.)

Electronic revision set
for index head
(1R1, 1R10, HF3, HF4)

76850.0281 (green HF sensors) or 76850.0281a (orange HF sensors)

(Consisting of PCB for 2 Reed switches (1R1/2R1/1R10/2R10)

as well as proximity switch including mounting set for HF3 and HF4.)

HF1 assembly
HF2 assembly

Please enquire
(Please indicate meter serial number.)

Connector for pulse
sensors (male)

(Suitable for all standard sensor connections)

76850.0276 (PG7 for 4-6 mm cable diameter) or 76850.0286 (PG9 for 6-8 mm cable diameter)

Magnetic coupling

76850.0100

Metering cartridge

and tested. Please indicate meter size and G-rate.)

(Including aluminium turbine wheel, bearing block, bearings, shafts, completely assembled

(piping not included)

with turbine wheel 30 deg. n/a 76842.3000 | 76843.3000 | 76844.3000 | 76845.3000 | 76846.3000 | 76847.3000 | 76848.3000
76842.1730D | 76843.1730D

with turbine wheel 45 deg. 76841.1000 | 76842.1000 | 76843.1000 | 76844.1000 | 76845.1000 | 76846.1000 | 76847.1000 |76848.1000
76841.1700D%)|76842.1700D%|76843.1700D%| 76844.16005

Spare turbine wheel 30 deg. n/a 76842.1023 | 76843.1023 | 76844.1023 | 76845.1023 | 76846.1023 | 76847.1023 |76848.1023

Spare turbine wheel 45 deg. 76841.1003 | 76842.1003 | 76843.1003 | 76844.1003 | 76845.1003 | 76846.1003 | 76847.1003 [76848.1003

Flow straightener IGTM-CT 76821.1700 | 76822.1800 | 76823.1700 |76824.1700%| 76825.1000 | 76826.1000 | 76827.1400 |76828.2000

76823.1800"| 76824.1710
Flow straightener IGTM-WT 76821.1700 | 76822.2500 | 76823.2500 | 76824.2500 | 76825.1600 |76826.15003| 76827.1500 | 76828.1600
76826.1600

Set of O-rings 76850.0291 | 76850.0292 | 76850.0293 | 76850.0294 | 76850.0295 | 76850.0296 | 76850.0297 | 76850.0298

(for internals, index head,

sensors, coupling)

Oil pump 76540.0030C 76863.1102C 76863.1104C

Lubrication oil for oil system
Bottle with 50 ml oil

Bottle with 100 ml oil
Bottle with 500 ml oil
Bottle with 1000 ml oil

Standard lubricant

76250.1003
76250.1004
76250.1007
76250.1005

SHELL MORLINA 10 (Tellus10) or equivalent

Lubricant for MID approved meters or for
low temperature applications: ISOFEX PDP 38
76850.1003
76850.1004
76850.1007
76850.1005

Non-return valve
for oiler piping

76540.0031

Remarks:
) G400 only
2) G1000 only
3) G2500 only

4 The “D" after the part number refers to metering cartridges with permanent lubricated bearings
5) For pressure classes of PN40 / ANSI 300# and higher

For other spare parts, please enquire
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(Please find more information in the internet at www.pepperl-fuchs.com, and www.turck.com.

Table 13: Intrinsically safe equipment
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Figure 22: Seal plan
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Table 14: Size dependent data and k-factors
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Table 15: Diameter, flow rate and extended range combinations IGTM-CT

MID approved range - Yes Yes No
(Only CT models can be MID approved)
Nominal diameter Size rating Qnax Standard Improved Best possible
flow range flow range flow range
1:20 1:30 1:40
Qmin Qmin Qmin
[mm] (Inch) [m3/h] [m3/h] [m3/h] [m3/h]
DN 50 (2") G 40°) 65 1315 7259 -
G 65 °) 100 1039 745 -
G 100 160 8 - -
DN 80 (3") G 160 250 13 8 -
G 250 400 20 13 -
G 160 250 13 - -
DN 100 (4") G 250 400 20 13 10
G 400 650 32 20 16
G 400 650 32 - -
DN 150 (6") G 650 1000 50 32 25
G 1000 1600 80 50 40
G 650 1000 50 - -
DN 200 (8") G 1000 1600 80 50 40
G 1600 2500 130 80 60
G 1000 1600 80 - -
DN 250 (10") G 1600 2500 130 80 60
G 2500 4000 200 130 100
G 1600 2500 130 - -
DN 300 (12") G 2500 4000 200 130 100
G 4000 6500 320 200 160
G 2500 4000 200 - -
DN 400 (16") G 4000 6500 320 200 160
G 6500 10000 500 320 250
Not MID approved ranges: All combinations are available in the standard accuracy:
D Flow range 1:5 +1 % for Q< Q<Q,.,
2 Flow range 1: 9 +2 % for Q,,, < Q< Q
3) Flow range 1: 10
4 Flow range 1: 14 The bold printed combinations are also available with improved accuracy:
5 Not MID approved +0.5 % for Q, < Q<Q,,,

1% forQ,;,<Q<Q
Remark: Not all type approvals allow the technically possible ranges as mentioned above. In these cases the initial verification

certificate will state the ranges according to the type approval but the calibration will be performed at the range as
mentioned above.
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Table 16: Gas velocity and pressure loss

Nominal Size Qmax Qmin Gas velocity Pressure loss with
diameter rating at Qmax natural gas of 1.0 bar abs
(in standard at specified flow rate
(standard piping
flow range) | Schedule 40) [mbar]
[mm] [inch] [m3/h] [m3/h] [m/s] 50 % 80 % 100 %
Qmax Qmax Qmax
DN 50 (2") G 40 65 13 8,3 1,4 3,5 5,5
G 65 100 10 12,8 2,9 7.5 11,7
G 100 160 8 8.3 0,9 2,4 3,7
DN 80 (3") G 160 250 13 13,0 2,2 5,5 8,6
G 250 400 20 20,7 34 8,8 13,8
G 160 250 13 8,4 0,8 2,0 3,1
DN 100 (4") G 250 400 20 13,5 1.7 4,3 6,8
G 400 650 32 22,0 2,7 6,9 10,8
G 400 650 32 9,7 0,8 2,0 3,1
DN 150 (6") G 650 1000 50 14,9 1,8 4,5 7.1
G 1000 1600 80 23,8 2,8 7.2 11,3
G 650 1000 50 8,6 0,6 1,6 2,5
DN 200 (8") G 1000 1600 80 13,8 1,1 2,8 4,3
G 1600 2500 130 21,5 2,5 6,5 10,2
G 1000 1600 80 8,7 0,6 1,6 2,5
DN 250 (10") | G 1600 2500 130 13,7 1,2 3,2 4,9
G 2500 4000 200 21,8 2,0 5,0 7.9
G 1600 2500 130 9,5 0,6 1,6 2,5
DN 300 (12") | G 2500 4000 200 15,2 1,2 3,2 4,9
G 4000 6500 320 24,7 2,0 5,0 7.9
G 2500 4000 200 9,4 0,6 1,6 2,5
DN 400 (16") | G 4000 6500 320 15,4 1,2 3,2 4,9
G 6500 10000 500 23,6 2,2 5,5 8,6
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Figure 23: Dimensional drawing IGTM-CT
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Table 17: Dimensions and weights IGTM-CT (Part 1, continued on next page)
DN | Size A B E D H Overall size Pressure Body Weight
[mm] | G [mm] | [mm] | [mm] | [mm] | Height | Height | Length class material [kgl
H1[mm]| L[mm]
[Inch] =H+%D PN or ANSI
DN 40 62 109 102 165 215 298 150 PN 10/16 Ductile Iron 11
50 or 127 165 200 283 PN 10/16 Steel 24
(2") | 65 127 165 200 283 PN 25/40 Steel 24
127 180 205 295 PN 64 Steel 24
140 195 215 313 PN 100 Steel 33
102 152 215 291 ANSI 150 Ductile Iron 11
127 152 200 276 ANSI 150 Steel 24
127 165 200 283 ANSI 300 Steel 20
127 165 200 283 ANSI 400 Steel 24
127 165 200 283 ANSI 600 Steel 24
DN | 100 92 160 120 200 205 305 240 PN 10/16 Ductile Iron 17
80 or 200 192 292 PN 10/16 Steel 26
(3") | 160 200 192 292 PN 25/40 Steel 26
or 215 192 300 PN 64 Steel 32
250 230 192 307 PN 100 Steel 35
191 205 301 ANSI 150 Ductile Iron 25
191 192 288 ANSI 150 Steel 24
210 192 297 ANSI 300 Steel 28
210 192 297 ANSI 400 Steel 29
210 192 297 ANSI 600 Steel 29
DN | 160 120 205 135 220 230 340 300 PN 10/16 Ductile Iron 27
100 | or 140 220 215 325 PN 10/16 Steel 24
(4") | 250 140 235 215 333 PN 25/40 Steel 39
or 140 250 215 340 PN 64 Steel 42
400 140 265 215 348 PN 100 Steel 48
135 229 230 345 ANSI 150 Ductile Iron 25
140 229 215 330 ANSI 150 Steel 36
140 254 215 342 ANSI 300 Steel 43
140 254 215 342 ANSI 400 Steel 43
140 273 215 352 ANSI 600 Steel 50
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Table 17: Dimensions and weights IGTM-CT (Part 2)
DN | Size A B E D H Overall size Pressure Body Weight
[mm] | G [mm] | [mm] | [mm] | [mm] | Height | Height | Length class material [kgl
H1 [mm]| L[mm]
[Inch] =H+%D PN or ANSI
DN | 400 182 280 190 285 255 398 450 PN 10/16 Ductile Iron 45
150 or 215 285 250 393 PN 10/16 Steel 45
(6") | 650 215 300 250 400 PN 25/40 Steel 40
or 215 345 250 423 PN 64 Steel 74
1000 215 355 250 428 PN 100 Steel 90
190 279 255 395 ANSI 150 Ductile Iron 50
215 279 250 390 ANSI 150 Steel 63
215 318 250 409 ANSI 300 Steel 70
215 318 250 409 ANSI 400 Steel 80
215 356 250 428 ANSI 600 Steel 100
DN | 650 240 340 230 340 270 440 600 PN 10 Ductile Iron 76
200 or 340 440 PN 10 Steel 78
(8") (1000 340 440 PN 16 Ductile Iron 76
or 340 440 PN 16 Steel 78
1600 360 450 PN 25 Steel 90
375 458 PN 40 Steel 100
415 478 PN 64 Steel 125
430 485 PN 100 Steel 160
343 442 ANSI 150 Ductile Iron 80
343 442 ANSI 150 Steel 83
381 461 ANSI 300 Steel 106
381 461 ANSI 400 Steel 135
419 480 ANSI 600 Steel 155
DN |1000 300 415 240 395 285 483 750 PN 10 Steel 110
250 or 405 488 PN 16 Steel 110
(10") [1600 425 498 PN 25 Steel 110
or 450 510 PN 40 Steel 130
2500 470 520 PN 64 Steel 155
505 538 PN 100 Steel 220
406 488 ANSI 150 Steel 110
445 508 ANSI 300 Steel 150
445 508 ANSI 400 Steel 170
508 539 ANSI 600 Steel 240
DN |1600 360 385 260 445 320 543 900 PN 10 Steel 120
300 or 460 550 PN 16 Steel 130
(12") |2500 485 563 PN 25 Steel 150
or 515 578 PN 40 Steel 180
4000 530 585 PN 64 Steel 240
585 613 PN100 Steel 345
483 562 ANSI 150 Steel 160
521 581 ANSI 300 Steel 210
521 581 ANSI 400 Steel 240
559 600 ANSI 600 Steel 290
DN [2500| 480 625 300 565 355 638 1200 PN 10 Steel 355
400 or 580 645 PN 16 Steel 380
(16") (4000 620 665 PN 25 Steel 415
or 660 685 PN 40 Steel 455
6500 670 690 PN 64 Steel 500
715 713 PN100 Steel 600
597 654 ANSI 150 Steel 432
648 679 ANSI 300 Steel 450
648 679 ANSI 400 Steel 500
686 698 ANSI 600 Steel 590
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Figure 24: Dimensional drawing IGTM-WT
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Table 18: Dimensions and weights IGTM-WT

DN Size A B E D H Overall size Pressure Body Weight
[mm] G [mm] | [mm] | [mm] | [mm] |Height | Height | Length class material [kgl
H1[mm]| L[mm] | PN or ANSI
[Inch] =H+%D
DN,,SO 40 & 65 31.5 87 - 102 176 229 120 3.6
2") cw
O ox
DN 65 100 315 87 - 122 189 250 120 % R 4.7
2%") ‘ i '
=z
DN 80 | 100 & 160 o< c
Y 26.5 82 - 138 197 266 120 L 5 5 5.1
(3" 250 2 o0 S
DN 100 | 160 & 250 2 Z E
" 51 123 - 158 207 286 150 O - = 6.8
4") 400 &2
w Z
DN 150 | 400 & 650 R ‘JV;
Y 57 146 190 216 235 343 180 o D 12.8
6") 1000 £
= ©
DN 200 [650 & 1000 <=
Y 69 150 218 270 262 397 200 19.2
(8") 1600

The size E is the distance between the centre line of the gas meter and the outside of the lubrication pump.
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7 SAFETY INSTRUCTIONS AND WARNINGS

Please refer to section 2.2 for specific warnings in the EC Pressure Equipment Directive.

The IGTM gas turbine meter supplied to you is a sensitive, high-quality metering instrument and should be handled with care.
The smaller meters (DN 50 (2”) to DN 100 (4")) should be lifted or transported with a strap. Larger meters (DN 150 (6") and
up) are equipped with lifting lug holes in the flanges.

The meter should only be lifted with straps or with lifting lugs.

Never use the index (counter) head or the HF sensors as a handle bar or lifting handle.
The index head contains delicate shafts and gears that may be damaged with inappropriate handling. Improper use may cause
inaccurate measurements.

Your meter may be equipped with electronic sensors. The electrical circuits are designed to be intrinsically safe (after
EN 60947-5/6 NAMUR). For use with hazardous gas in potentially hazardous area never hook up the meter to
non-intrinsically-safe circuits. Refer to hook-up diagrams for all sensor types later in this section.

Use only studs and nuts appropriate for the application and pressure class of the meter. Use new and correct size
gaskets only. Ensure that flange faces are free from dirt and sharp metal filings. Gaskets should not protrude into the piping.

Do not hydro test the meter.
This was done in the factory. Water or any other liquid media will damage the meter.

Before disassembly of the meter, please observe the following rules:

¢ For safety reasons NEVER disassemble a gas turbine meter under pressure.

¢ Do not remove, break, or paint any of the markings and lead seals on a custody transfer meter, because in most
coutries the legal status of the meter for custody transfer measurement will become invalid. The meter must be
re-calibrated at an approved test facility to regain legal status. The warranty as mentioned in this manual is only
applicable if all of the markings and lead seals are undamaged and in place with the original seal stamp.

e If you replace critical internal parts (rotor, bearings, gears or complete internal components) the meter should be
recalibrated at a flow test facility for the best accuracy. If the meter is to be used in a custody transfer application, the
flow laboratory must be approved for custody transfer calibration.

Slowly and carefully fill your gas pipeline and meter-run. Always fill the meter pipeline section from the upstream side of
your meter. Reverse flow and/or over load may damage the meter. Rapid gas expansion causes temperature extremes. Initial
flow may cause collected dust and particles to travel and damage your meter.

To empty a gas filled metering section, a vent downstream of the meter should be used, to avoid reverse flow through your
IGTM.

When provided with a lubrication system: lubricate your IGTM before the first use and at regular intervals during
operation.

Please report any problems to the manufacturer.
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vemm tec Messtechnik GmbH
Gartenstrasse 20

14482 Potsdam-Babelsberg
Germany

Tel. +49(0)331/7096274
Fax +49(0)331/7096270

E mail: info@vemmtec.com

Internet: http://www.vemmtec.com
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