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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 advantage of the potential of your metering equipment we advise you to thoroughly read this
manual and follow the recommendations and warnings.

This manual makes recommendations to enable you to obtain high accurate metering results and prescribes
the handling, installation and maintenance of your turbine meter. It is very important that you follow the safety
recommendations at installation, hook up, and the maintenance guidelines.

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

Figure 1: Exploded view of main parts
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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 fitness for a particular purpose with respect to this manual and, in no event,
shall vemm tec be liable for any special or consequential 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 © 2004
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 mechanical — 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 CT-model is approved for custody transfer in the European Community and other countries
and provides a high-accuracy turbine meter with a mechanical counter and electronic pulse outputs.

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 IM. The IGTM-CT is used for high-
accuracy custody transfer applications and has a body length of three times the nominal diameter, 3 DN. The
IM (Industrial Meter) is an economically priced accurate meter and has a shorter body.

14 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, low-friction ball bearings. The turbine wheel has
helical blades that have 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.

15 Parts and documents supplied with the IGTM

Your package contains:

e IGTM - Gas Turbine Meter

e Bottle with lubricant for initial lubrication and two years operation

e Male connectors (number depends on the number of pulse transmitters to be connected, the female
plugs are mounted in the meter, the male plugs are delivered unassembled for connection on site)
Copies of calibration documents

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)

The complete original certificates ordered will be shipped separately. If applicable (and if ordered) the
documents supplied are:

¢ Inspection Certificate EN 10204 - 3.1.B

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)

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 and for any damages caused during transport. Please immediately contact your sales
agent, if the goods are incomplete or damaged.
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1.6 Instructions for storage and conservation

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 to store IGTMs 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 -30 to +70 °C.
If a meter is stored longer than 3 months or under alternative conditions the meter needs to be conserved

properly.

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

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 languages. The label contains information such as size, pressure rating and flow
rate, valid for this meter. Please refer to Table 14 to check size and G-rating. Flange ratings and maximum
operating pressures are listed in Table 5. Only use the meter in the indicated ranges for flow, pressure and
temperature.

Figure 2: Name plate (English version), CE/PED label and pulse label

IGTM GAS TURBINE METER
N [ ] enzansi[]
Qrex [ i/ e[ Jbor
sbe [ ] D97

7.211.16
DRDIR,~2
TLEC
DN I vemm tec PULSE GENERATOR
SERIAL NR‘:] P%ﬂ;‘::ri{iacs;snggy INTRINSIC SAFETY IS EEx ia lc T6

NAMUR RIAN .
DESIGN PRES. I o 1m e Jimp
OPRPRES. RANGE [ bor 0 mte Jimp
OPRTEMP. RANGE [ ] R 1m
0 2l
HYDROTEST PRES. [ ] bor NAMUR
DATE CJowmr e
ce 0035 [

Counter
Head

Body

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 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 EC
type approval certificate. Metrological type approvals are also available for Algeria, Bulgaria, China, Czech
Republic, Hungary, Malaysia, and Romania. 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 EC
label in English language will be applied.
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1.8.2 Inspection certificate EN 10204 - 3.1.B

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

Optionally you may order the complete Material Certification Package 3.1.B, including
e “Hydro Test Protocol” and “Air Seal Test Protocol”

Material certificates of pressure containing parts

ATEX / EEXx (intrinsically safe) certification of the proximity probes

Welding certificates (if applicable)

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

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

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 IGTM are
mentioned in Section 3.4 and on the CE label.

¢ Hydro test of the meter housing at 1.5 x maximum operating pressure

e Air 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.B. (This must be
requested at the time of your order.)

Each meter is marked with Wx Lx on the meter flange, 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). This initial
verification 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 Messtechnik GmbH". Accreditation is performed
and supervised by the "Landesamt fiir 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".

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 (initial verification or factory calibration) a two page certificate with the measured data and
curve can be issued at additional cost.

The K-factors [Imp/m3] for the HF sensors of each IGTM are determined during calibration and are shown on
a label on the index head and on 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.
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Each IGTM has been flow tested, quality checked, and sealed:
e After initial verification, the meter is lead sealed according to the legal (EC) requirements.
e 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 23 for seal
locations). If any of the legal 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 Stuttgart (Germany), NMi Bergum or Westerbork
(The Netherlands), or ADVANTICA — former British Gas — Bishop Auckland (United Kingdom). Most of these
facilities are approved for legal verifications in the respective countries. Please enquire.

1.8.5 Example certificates

Figure 3: Inspection certificate EN 10204 — 3.1.B (example)

Inspection Certificate EN 10204 - 3.1.B vemm P’/E

Messtechnik GmbH

Fomblatt 08-15, Revision 3 - Oktober 03

Page 1 of 1, file: Xis
vemm tec - Messtechnik GmbH
Has- und'L 20+ D-14484 -
DANIEL
Order date
Reference no.
Customer name
Inspected device IGTM Gas Turbine Meter
Manufactured by vemm tec Messtechnik GmbH, Germany, ref.
ISelection code Serial number
Model IGTM-CT Year of manuf.
G size rating Range: Qmin m3/h
Diameter Range: Qmax m3/h
Flanges Max. oper. press. bar (g)
Body material
Temp. range -10 to +60 °C (Gas temperature and ambient temperature)
Medium Non-corrosive gases (According to DVGW G 260)
Approval EEC type-approval D97 / 7.211.16

Technical standards

EN 12261 / ASME B 16.5; DIN 30690-1; DVGW G 469; DVGW G 492 II.
vemm tec PA 10-03; vemm tec PA 10-02.

Strength and leak tests

Hydrostatic test performed with water at bar (g), duration: 5 minutes minimum
Air seal test performed with air at bar (g), duration: 5 minutes minimum
Calibration

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

of Germany. The standards used for the measurements are traceable to the national standards at the
Physikalisch-Technische Bunc (PTB).

Declaration of conformity

This certifies that the measuring device has been designed, manufactured, tested, and inspected

- in accordance with the standards and technical specifications of above mentioned contract.

The requirements in the standards refered to are fulfilled. All tests have been passed.

The unit was found in perfect condition before despatching.

Place Date Signature Inspector’s stamp Company’s stamp

Potsdam, Germany

vt3/ Inspector

vt4/ Deputy Inspector . fo081503
Teiefon +49(0)331/70 96-0 Bankverbindung: Geschéftsfuhrer: Karst van Dellen
Telefax: +49(0)331/70 96-201 und 70 86-270 Mittelbrandenburgische Sparkasse (MBS) Michae! Lenz.
EMall:  info@vemmtec.com Kio.Nr.: 35 12 001 440 Registergericht: ~ Kreisgeticht Patsdam
Internet:  www.vemmtec.com BLZ: 160 500 00 Handelregister: 59

IBAN:  DE34 1605 0000 3512 0014 40 Stevernummer:  046/121/01774
BIC:  WELADED1PMB
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Figure 4:

ATEX certificate for IGTM sensors HF1 and HF2 (example: vem 949/03)

. . Pl Physikalisch-Technische Bundesanstalt PIB
Physikalisch-Technische Bundesanstalt B Y
Braunschweig und Berlin
Braunschwelg und Berlin J
m EG-Baumusterpriifbescheinigung [0} EC-TYPE-EXAMINATION CERTIFICATE
(2) Gertte und zur (Translation}
in explosionsgeféhrdeten Bereichen - Richtlinie 94/9/EG (2)  Equipment and Protective Systems Intended for Uss in
(3)  EG-Baumusterpriifbescheinigungsnummer Potentialty Explosive Atmospheres - Directive S4/9/EC
PTB 00 ATEX 2048 X (3) EC-type-examination Cartificate Number:
@) Gerat: Zytinderformige induktive Sensoren Typen NC... und NJ... PTB 00 ATEX 2048 X
(5)  Herstellr: Pepperl + Fuchs GmbH (@) Equipment Cylindrical inductive sensors, types NC... and NJ...
(6)  Anschrif: D-68307 Mannheim (5) Manufacturer: Pepper + Fuchs GmbH
{7) Die Beuart dieses Gerites sowie die verschiedenen zuidssigen Ausfiihrungen sind in der Anlage zu (6) Address: D-68307 Mannheim
dieser Baumusterpriifbescheinigung festgelegt. N
(7)  This equipment and any accepteble variation thereto are specified in the schedule to this certificate and
{8) Die Physikafisch-Technische Bundesanstalt bescheinigt ais benannte Stelle Nr. 0102 nach Artikel 9 der the documents therein referred to.
Richtinie des Rates der Europdischen Gemeinschaften vom 23. Mérz 1994 (34/9/EG) die Erfullung der N
Sicherhelts- und for die Konzeption und den Bau von Gerten (8) The Physikalisch-Technische Bundesanstalt, notified body No. 0102 in accordance with Article 9 of the
und 2ur in i Berelchen Council Directive 94/9/£G of 23 March 1994, certifies that this equipment has been found to comply with
gemaR Anhang 1l dor Richtinio, the Essential Health and Sefety Requirements relating to the design and construction of equipment and
protective systems intended for use in potentially explosive atmospheres, given in Annex Il fo the
Dio Ergebnis tfung sind in dem £x 0020206 festgelegl. Directive.
@ le Sicherheits- und werden erfillt durch { The examination and test results are recorded in the confidentiai report PTB Ex 00-29208.
m
! EN 50014:1997 EN 50020:1994 (9) Compliance with the Essential Health and Safety Requirements has been assured by compllance with:
i EN 50014:1997 EN 50020:1934
(10) Falls das Zeichen ,X" hinter der Bescheinigungsnummer steht, wird auf besondere Bedingungen fur die
sichere Anwendung des Gerétes in der Anlage zu dieser Bescheinigung hingewiesen (10) If the sign "X is placed after the certificate number, it indicates tht the equipment is subject to special
N conditions for safe use specified in the schedule to this certificate.
(11) Diese EG-Baumusterprifbescheinigung bezieht sich nur auf Konzeption und Bau des festgelegten 3 o
Gerstes gemaR Richilinie 94/0/EG. Weitere Anforderungen dicser Richtiinle geiten fiir die Herstellung {11) This EC-ype-examination Certificale relates only to the design and construction of the specified
und des Inverkehrbringen dieses Gerates. equipment in accordance with Directive 94/9/EC. Further requirements of this Directive apply to the
N manufacture and supply of this equipment.
(12) Die Kennzeichnung des Gerates mufb die folgenden Angaben enthalten:
(12) The marking of the equipment shall include the following:
& n26 EExiallcTe © n26 EEximicTe
" X ia
Zertifizierupgsigfia Explosionsschutz Braunschweig, 26. September 2000
Im Auts Braunschweig, Seplember 26, 2000
/ Ceceer s ™ §
Dr.-Ing. L)./Jehsnnsmeyer q 2
Regierungsdirektor
Selte 1/5 sheet 1/5
Diese Exir
Auszlge oder Anderungen bedirfen der Genehmigung der Physikalisch-Tochnischan Bundosanstalt In case of dispute, the German text shall preva.
-Technis 100 ¢ D- 100+
- . il i Pi3
Physikalisch-Technische Bundesanstalt Physikalisch-Technische Bundesanstalt .

Braunschwelg und Berlin

Braunschwelg und Berfin

0] EG-Baumusterpriifbescheinigun TY) XA
1 i gung ] EC-TYPE-EXAMINATION CERTIFICATE

(2 Gertite und Schutzsysteme zur bestimmungsgemaen Verwendung Transtatk

in explosionsgeféhreten Bereichen -~ Richtlinie 34/9/EG e —
(3)  EG-Baumustorprtio (2] Equipment ang Protactive Systems: Intended for serin
@ aumustorprifbeschenigungsnummer Poteitialy Explosive Atrosphieres = Direcive S4/9/EC

PTB 99 ATEX 2219 X (3 ECHtype-examination Certificate: Number:
@) Gerat: Schiitzinitiatoren Typen SJ... und SC... PTB 99 ATEX 2219 X
(5)  Herstellor:
:S; A:ra" :r Pepper| + Fuchs GmbH (@) Equipment: Siot:type Inftiators types: Sd:. and SC.
© tcan o D-68307 Mannheim (5)  Manutecturer: Pepperl + Fuchs GrmbH
ie Bauart dieses Gerates sowie dle verschlede &g Ausfih ind |

Dl Bauar ieses Gorbles sonle o versclacenen zsssigen Ausihungen sind In der Aplogo u ©  moarsss: 68307 Manahaim

(8)  Die Physikali beschelnigt els benannte Stelie Nr. 0102 nach Artikel 9 der @ e etlon trereo are spocifod n o

nische
Richiinie des Rates der Europgiischen Gemelnschatten vom 23. Mérz 1994 (94/9/EG) die Erfliiung der i dacumEnis hare's iarad o
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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 anerkannte Priifstelle fiir Messgeriite fiir Gas GN 5
bei der vemm tec Messtechnik GmbH
Accredited Test Centre for Gas Meters GN 5 at vemm tec Messtechnik GmbH

vemm -7
reemram t@C__

DIE BEI DEN MESSUNGEN VERWENDETEN NORMALE SIND AUF DIE NATIONALEN NORMALF
REI DER PHYSIKALISCH-TECHNISCHEN BUNDESANSTALT (PI1B) RUCKGEFUHRT.

THE STANDARDS USED FOR THE MEASUREMENTS ARE TRACEABLE TO THE NATIONAL STANDARDS OF THE
FEDERAL REPUBLIC OF GERMANY AT THE PHYSIKALISCH-TECHNISCHE BUNDESANSTALY (P18).
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Calibration facility for Gas measurement equipment with ambient air

Gegenstand der Prifung  Turbinenradgassdhler  1GTM - CT Gride G 1000

Objec of inspection DN 150 (6") ANSI 600 Flow raing

Hersteller vemm e Qun 80wl CERTIFICATE OF CONFORMITY

Mansfacturer Qu 1600 (m'h)

Identifikation 3017 Banjahe 2003

Hestfcation Year

Antragsteller - Refercnz-Nr.

Appticans Referenceno Type: IGTM - CT size: DN 150 (6"

Sales order: 030560096 Pressure rating:  ANS| 600

Zulassungsnummer DY7 7.211.16 k-Faktor 377143 limp/ma’| HF 1 Berial number: 031017 Flow rating: G 1000

Approval mumber k-Faktor 377143 [imp/m’} HF 2 Approval number: D97(7.211.16 50 Lm?/h]
K-Faktor 141,433 [imp/m’] HF 3 WTH ) 1600 Lm®il

Datum der Fichung 1. Apr 2003 Kk-Faktor limpim®] HE4 Wormalisation wheels: 26 / 33 3771,43 [imp/m?] - HF1

; Customer: 2 377143 [imp/im’] HF2

Date of vericaion k-Faktor 04 i) 1K1 s
Ltz (mpfin] 2R1 Manufacturer: vemm tec - fimpim?] HFa

Prifer XL Test date: 01 Apr 2003 0,1 Gimpinl R1

Carator Tustierriider 26133 Calibrator: Ki . imp/m?] 2
Normalisasion vheels

Ergebnis Die Dichfehlergrenzen werden cingehaltcn

Reult The ter i e compllance vih the fesal EC erpor I, Remarks:

Dic Giiltigkeit der Eichung erlischt vorzeitig, wenn eine der in $13 Absatz 1 der Eichordnung beschriehenen
Veriinderung cingetreten ist,
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Eichscheine ohne Unterschrift und Stempel haben keine Giiltigheit. Dieser Bichschein darf nur unveréindert
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Verifution certficutes wifhcu signasure and stamp are na valid, This verification cerifica inay onty be roprodced is wnchanged form
Ort und Datum Unterschrift
Place and date

Potsdam, 01. April 2003

el G 3 bl der vemm fec Messiechuik G, Garsenstr 20, 14987 Patsdr, Germany
Tel: 4 lasi 6-270; E-Mail: Reiner

The moter is in complianco with the
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7 ¥emm tec Messtechnik GmbH
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D-14482 Poisdam-Babelsberg
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Stamp
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Telefon: +£9(0)331/7096-0 Bankverbindung: Gaschallsfubror: Kerst van Delien
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Figure 7:

Optional calibration certificate (example), performed with high pressure gas

B =
yigsar ™

PIB

Applicant

Meter under test

Date of test:
Results:

Test facility

Traceability

Test Certificates wi
atherwise than completely except with written pemission of tne signing authoriy.

page10of4
Calibration Certificate
Number 2162/2003
Order 124305000
Date 2003-05-08

Description: Turbine meter

Manufacturer: vemm tec
ype: IGTM-CT

Serial number: 031017

Nominal size: G1000

Range of flowrate: 80...1600 m¥h

Year of manufacture: 2003

Norninal diameter of meter: 150 mm
Norninal diameter of flange: 150 mm
Norminat flange pressure:  ANSI 600

2003-05-08
The results of the calibration are presented on page 3 of 4

pigsar represents the National Standard of the Federal Republic of Germany
for the unit of volume for high pressure natural gas under supervision of
PTB.

plgsar disseminates the harmonised values for the unit of volume for high
pressure gas flow measurements of the Federal Republic of Germany and
the Netherlands.

The presented results of the calibration are based on the unified Dutch-
German reference values for the unit of volume for high~pressure gas flow
measurements. in Dordrecht, on 1999-June-02, PTB (Physikalisch~
Technische Bundesanstalt) and NMi VSL (Netherlands Measurement
Institute Van Swinden Laboratorium) have agreed on the harmonization
(unification) and the use of these reference values, see page 2.

Dorsten, ~ 2003-05-08

out sigriature and seal are not vaid. This Test Garificato may not be reproduced

PIB

page 20t 4

The presented results of the cafibration are based on the harmonized Dutch-German reference
values for the unit of volume for high-pressure gas-flow measurements.

in Dordrecht, on 1999-June-02, PTB (Physikalisch-Technische Bundesanstalt) and NMi VSL
(Netherlands Measurements Institute Van Swinden Laboratorium) have agreed on the harmo-
nization and the use of these reference values.

The Physil i (PTB) in and Berlin s the national
institute for science and technology and the highest technical authority of the Federal Republic of
Germany for the field of metrology and certain sectors of safety engineering. PTB comes under the
auspices of the Federal Ministry of Economics. It meets the requirements for calibration and testing

i ificati itation bodies as defined in the EN 45000 series of standards

3 and

and the relevant ISO/IEC guides.
It is the fundemental task of the PTB to realize and maintain the legal units in compliance with the
international System of Units (SI) and to disseminate them, above al within the framework of legal
and industrial metrology. The PTB thus Is on top of the metrological hierarchy in Germany.
To ensure worldwide coherence of measures, the PTB co-operates with other national metrology
institutes within EUROMET on the European level and on the International level within the trame-
work of the Metre Convention, The aim is achieved by an intensive exchange of results of research
work carried ouit and by i i

(NMi, * institute*) is the institute of Metro-
fogy on the Netherlands.
NMi Van Swinden Laboratorium B. V. (NMi VSL) Is part of NMi and is appointed by Dutch Law and
Royal Decision as the National institute of measurement standards.
In Europe, within the organizational framework of EA (European organization for Accreditation),
RvA (Raad voor Accreditatie, “Board of Accreditation”) has stated that calibration certificates of
NMi VSL are equivalent to certificates issued by laboratories certified by NKO (Nederlandse
Kalibratie Organisatie, “Netherlands Calibration Organization®), part of the Board of Accreditation
in The Netheriands.
NMi Gertin B. V. (NMi Certin) is part of NMi and designated by the Dutch government as the legal
metrology service 1o perform verification and certification tasks in the framework of
the Dutch Weights and Measures Act.

NMi VSL performs initial) verifications on behalf of NMi Certin in the field of high-pressure gas-flow
measurements.

The callbration and verffication services of NMI (VSL) provide a direct link 1o international accepted
physical standards in order to achievs comparablity and refiability of measurement data by proven
traceability (in agreement with ISO 17025).

Test Gertificates withou:t signature and seal are riot valic, This Test Certificate may rat be reproduced
othevdse than compietely except with viitten permission of the signing authorizy.

Error Curve

[Typectmotor:  1GTM-GT (Customer: b 150 mm  plete): a5 ke HFY
Mtor o o307 [Manutacturor: _vemm toc lsie: G100 Qmax 1600 mn  HE2
o o8.05.2003 foears: 2 @ min: % mn e
{inspecor Adonrot fpearz 3 = 01000 _puisos /-
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Q/Qmax

igsar™

page3ocfd
- " Certificate Number: 2162/2003
Order: 124305000
Date: 2003-05-08
Applica Name Customer Organization
Meter under Test Type Turbine meter IGTM-GT
Manufacturer
Serial number 031017
Nominal Size G1000
Year of manufacture 2003
Testing Conditions P (absolute) = 31,15 bar 147 °C

» (average) = 28,570 ky/m? 118x10¢Pas

Testing medium Natural gas (analysis)
B 0,00 Vol.% CO,= 1,72 Vol.%
10,488 kWh/m® K-ratio = 09362
0,8527 kg/m3 at normal reference conditions (273,15 K; 101,325 kPa)

Results Q/Qyy Q () Deviation (%) Utot (%)
0,08 51,87 0.28°10°
005 81,73 044108 -0,18 0,17
010 163,81 08710% -0,20 017
020 319,04 170108 014 015
030 485,38 2,60710¢ 012 0,15
041 648,79 3.4510° 0,08 0,16
055 881,35 4,69710° 002 015
078 1255,85 6,6410° 011 015
087 1395,67 7,35°10° 012 015
1,02 1634,00 857107 015 0,15

(ngicate
(Reference Volume)

The deviation is defined as:

where the reference volume refers o the condiions at the meter under test. The reported values
of this deviation are the arithmetical meansof n single measurements at each flow-rate.

TR
remeniced + (KU ) 3

whete Unamonizoc Is the expanded uncertainty of 0.15% of the harmonized reference volume,

stated as the standard uncertainty of measurement multipied by the coverage factar k=2, and

Uy IS the standard uncertainty of the mator undor test detorminad on the basc of n single
measurements of the meter under test at each flow-rate.

The reported fotal uncertainty is defined as: Y,

The deviation according to OIML/RA2, determined as a welghod mean average amounis o 0,08 %.

Remarks Security marks are applied

Tested in Dorsten at pigsar, on ~ 2003-05-08 Aldenhoff

Test Certificatos without signature and seal are not valid. This Test Gertificate mey not be reproduced
otharwiss than completely except with written permission of the signing authority.
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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.

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 The end user shall ensure that the IGTM'’s are installed

access whilst pressure or a in a properly designed system with access limitation in

vacuum exists 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)
(Part 2)

2.4 Means of examination
Pressure equipment must be For the examination of all pressure containing parts of
designed and constructed so the IGTM the meter needs to be removed from the line.
that all necessary examinations | It is the responsibility of the end user to ensure that the
to ensure safety can be carried internal pressure has been safely vented before the
out. 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 this “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 | It is the responsibility of the end user to ensure that the
collapse, corrosion and equipment is installed in a well designed piping system
uncontrolled chemical reactions | to avoid such hazards.
must be avoided.

2.6 Corrosion or other chemical It is not considered that the process medium for which
attack 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 and to take care that no
moisture or particles larger than 5 um can enter the
meter.

2.10 | Protection against exceeding | The IGTM must be installed in a well designed piping
the allowable limits of the system with adequate protection against excessive
pressure equipment 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, The IGTM is not a pressure vessel and has no integral
particularly for pressure pressure limiting devices. It is the responsibility of the
vessels 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.

You will find an example PED Certificate in Figure 20.

IOM / June 2004
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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, the meter must be protected from
direct sunlight and rain.

2.3.1 Lubrication system and lubrication before start up

Each standard IGTM 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.

e The small oil pump is operated by a push button: Remove the hex-cap before operating.

e The larger pumps have an operating lever: One stroke is to move the lever forward and back to its
original position.

As an option, your IGTM up to DN 250 (10”) can be provided with permanently lubricated bearings. No oil
pump is supplied with this kind of meters.

CAUTION: Before the initial start up the meter must be lubricated as described in this section.
To achieve a very long meter life, regular lubrication is required. Typically, for a clean, dry-gas application,

lubrication is recommended every 3 months. For dirty gas, more frequent lubrication is required. Specification
of the lubrication oil and quantities follow.

Table 2: Oil pumps
Meter size Oil pump size Volume / Stroke Container
DN 50 (2”) / DN 80 (3”) / DN 100 (4”) Small 0.14 cm?3/Stroke 1cmsd
DN 150 (6”) / DN 200 (8”) / DN 250 (10”) Medium 0.5 cm?/Stroke 10 cm3
DN 300 (12”) / DN 400 (167) Large 1.0 cm?/Stroke 120 cm?3

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

It is recommended to use Shell Morlina 10 (Tellus 10), Anderol 401D, LO2 or equivalent, or Aero Shell Fluid
12 complying with MIL-L-6085 A. 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 follows.

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 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 re-fill 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
(before first use)
DN 50 (2%) 43 Strokes = 6cm?d
DN 80 (3) 50 Strokes = 7 cm?d
DN 100 (4%) 57 Strokes = 8 cm?d
DN 150 (6%) 18 Strokes = 9cm?
DN 200 (8%) 20 Strokes = 10cm?
DN 250 (109) 20 Strokes = 10cm?
DN 300 (129 6 Strokes = 6cmsd
DN 400 (16”) 12 Strokes = 12cm?3

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

For best metering results 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 requires a minimum upstream length of 2 meter diameters for custody transfer accuracy. (The
IGTM meets the requirements of ISO 9951 and OIML R32.) For best results, however, we recommend a 5
diameters long straight inlet section.

Fittings like valves, filters, control valves, reducers, T-pieces, bends, and safety shut-off valves in the
upstream section are recommended to be a minimum of 5 diameters from the meter inlet.

The straight downstream section should be at least 1 meter diameter long, preferably 3 diameters. The
temperature transmitter should 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 equipped for horizontal installation as standard. However, meters up to DN 150 (6“) 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. For options please consult your sales agent.

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 correction, valve control, gas chromatograph
readout, and other customer specified functions.

We offer such devices on your request. Please enquire for more details.

A flow conversion device connected with the IGTM will convert the volume measured at actual conditions to
volume at base conditions with the following formula (nomenclature according to EN 12405).
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Formula 1: Volume conversion

:p oT”oZ”o
p, T Z

V, V.

V, = Volume at base conditions [m3] (converted volume)
V., = Volume at measurement conditions [m?3] (unconverted volume)

(pulses from the gas meter multiplied with the gas meter’s K-factor)
p = Absolute gas pressure at measurement conditions [bar abs] (actual pressure)
po = Absolute pressure at base conditions [1.01325 bar] (or other specified pressure)
T, = Absolute temperature at base conditions [273.15 K] (or other specified temperature)
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
2.35 Connection pressure transmitter at Pm-point

A pressure tap is located on the meter housing to enable the measurement of the static pressure upstream of
the turbine wheel. It 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 p,, (pressure at metering conditions). The bore is 3 mm
and perpendicular to the wall. It has a G 1/8 cylindrical female thread and a bolting for tubing with 6 mm
diameter. Connection with 6 mm stainless steel tubing (standard) or larger is recommended. If the pressure
tap is not needed, it must be sealed with a G 1/8 dummy plug.

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, in some countries called standard
or normal conditions. The pn(pr)-point is used during the determination of the meter calibration curve and this
Pm(pr)-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, in some countries called standard or normal conditions. The
temperature sensor should be installed in a thermo-well.

As an option, your IGTM can be equipped with an integrated thermo-well. Alternatively, 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 center 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.

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.
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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,
welded into the pipeline. 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.(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 mostly used methods are:

e 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

2.3.9 Index head and pulse transmitters

The IGTM index head is available in three versions:

e The standard IGTM index head is rated IP 65 after EN 60529, that is dust-tight and hose-proof.
The IP 65 index head also conforms to NEMA 4 and NEMA 4X.

e Atropical version index head with vented holes and bugscreen cannot meet IP 65.

e Very humid environment requires IP 67, that is dust-tight and high sea proof.
In this case, the index head contains a silicagel drying unit.

All IGTM sockets with connectors for pulse transmitters are rated IP 67 and NEMA 6.

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 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.

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 8 and 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 two or more pulse transmitters. The pulse signals can be
connected to a flow computer or a flow converter. Two types of pulse transmitters are available: LF (low
frequency) reed switches and HF (high frequency) proximity sensors. Both reed switches and /or proximity
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 proximity sensors.
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Figure 8:

Figure 9:
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Table 4: Available pulse transmitters
Code Description Maximum Remarks
frequency *

1R1, 2R1 Reed switch <1Hz 1R1 standard, 2R1 optional **

1R10, 2R10 Reed switch, <10 Hz 1R10 and/or 2R10 optional **
frequency x 10

HF3, HF4 HF NAMUR sensor <200 Hz HF3 standard, HF4 optional
(at the index head)

HF1 HF NAMUR sensor <4.5kHz optional
(at the turbine wheel)

HF2 HF NAMUR sensor <4.5kHz optional (only IGTM-CT sizes
(at the reference wheel) (equal to HF1) 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.

Figure 10: Drawing of index head internals with connector diagram

1R10, 2R10
2R1

HF3, HF4

Female connector
o (optional)

3 1= NAMUR + SIGNAL
~ 2= NAMUR - SIGNAL

HE3 (NAMUR) i (HF1, HF2, HF3, HF4)
2/ / SN
{ ( “ ) 4= Reed SIGNAL
\ ) 5= Reed SIGNAL
5

(1R1, 1R10, 2R1, 2R10)

(view at female connector at the meter)

:\ Female connector (standard)
Junction box (optional)

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. For each connector the corresponding male connector is
supplied with your meter. The male connector is shipped unassembled, for your choice of cable and length to
make the field connections.

You will find more information about the sensor types and electrical connection schematics in the following
sections of this manual.
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2.3.10 Specification of reed switches (R1 or R10 in the index head)

As 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). Optionally, 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 and electrical connection schematics in Section 2.3.12.

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 can
not be used with battery powered devices.

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

One high frequency proximity sensor (HF3) is provided as standard in the index head. 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 optionally be installed in
the index head. The HF4 sensor generates pulses with equal frequency as the HF3 sensor.

In addition, your gas turbine meter 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 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 that no turbine wheel blade is missing, the combination of HF1 and HF2 must be used. The
number of pulses is identical in the standard application.

e Optionally, your meter can be specially equipped for HF1 and HF2 pulses with 90° 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 on 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.
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2.3.12 Electrical connection schematics for pulse transmitters

The pulse transmitters used are indicated at the labels beside the connectors. Please refer to Table 4 with
the available pulse transmitters and to the connector diagram in Figure 10. Examples of connections are
given in the following drawings.

CAUTION: For use with hazardous gas in potentially hazardous area never hook up the meter to non-
intrinsically-safe circuits.

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.

Figure 11: IGTM scheme with location of pulse transmitters

Signal cable (shielded)
Blue for IS-applications

L)
6 mm tubing
1/8 G thread

Flow inlet
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Figure 12: Connection diagram for low frequency reed switch
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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]. Other devices use the reciprocal value [m¥Imp].
Please check carefully which value should be used in your device.

In case 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. A simple debouncing filter circuit is shown in Figure 14.

Figure 14: Debouncing filter circuit diagram

R1 - dependent
on Flow Computer

Reed - PCB
IGTM

100 Ohm

[

L —
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3 OPERATION
3.1 Accuracy
Standard accuracy limits for all IGTM models are in accordance with the EC directives and many other
countries regulations:
1% for 0.2 Qmay 10 Qumax
+ 2 % for Quin 10 0.2 Qpax
As an option for the CT model the accuracy limits can be improved:
+ 0.5 % for 0.2 Quax 10 Qmax
+ 1.0 % for Qumin t0 0.2 Qumax
If specified in your order, other accuracy limits or a special linearity will be applicable.
The repeatability of the IGTM is £ 0.1 %.
These limits are valid for the meter performance in ambient air. For high pressure applications, the linearity is
generally better and the turn down ratio improves.

3.2 Operating flow range

The flow range of the IGTM, as defined per the EC approvals, is 1:20 (Qmi, 10 Qmay). This range is the
standard performance under ambient air conditions.

With small meter sizes DN 50 (2”) and DN 80 (3”), 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 1:50)
are available in certain sizes. These meters are specially prepared and equipped with special low friction
bearings. Please refer to Table 15.

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

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; Qnax
remains the same, Qm, reduces. The new Qmi, (Qminm) can be determined with the following formula (see
also Figure 15).

Formula2:  Flow range at elevated pressure

Q _ Q pair b Pp

min, m min Pb-Pm

Qminm = Minimum flow rate at actual pressure [m3/h]

Qmin = Minimum flow rate as specified [m3/h]  (see Table 14)
paro = Density of air at base conditions [1.293 kg/m?3]

Po = Gas density at base conditions [kg/m3] (see Table 11)
Po = Absolute pressure at base conditions [1.013 bar abs]

Pm = Absolute gas pressure at measurement conditions [bar abs] (actual pressure)
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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 Qmax. The overload must occur gradually and without pulsations.

3.3 Temperature range

The standard temperature range is between -10 °C and +60 °C gas temperature and ambient temperature.
For customer specific applications, other temperature ranges may apply.

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.

Table 5: Flange rating and maximum operating pressure
Flange rating Maximum operating pressure
[bar abs]
ANSI 150# 20
ANSI 300# 52
ANSI 600# 104
PN 10 10
PN 16 16
PN 25 25
PN 40 40
PN 64 64
PN 100 100
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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 behavior which is not exactly the case
due to fluid dynamic effects.

Formula 3:  Pressure loss under operating conditions

Q 2
Ap = Apr [ ] [
pr Qmax
Ap = Pressure loss at measurement conditions [mbar] (with the measured gas)
Ap, = Pressure loss at reference conditions [mbar] (see Table 16 at 100 % flow)
p = Density at measurement conditions [kg/m3] (actual density of the measured gas)
Pr = Density at reference conditions [0.8 kg/m3] (with natural gas)
Q = Actual flow rate of the measured gas [m3/h]
Qmax = Maximum flow rate of the gas meter [m3/h] (see Table 16)
3.6 Material of construction

The standard materials of construction are listed below. Some gas types require special materials, please
check the material compatibility or enquire at vemm tec (see Table 11).

Table 6: Standard material specification

Part description Material description

Housing Ductile Iron (EN-GJS-400-18-LT) or
Carbon Steel (cast or welded) or
Stainless Steel (on request)

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
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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.

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. In Table 11 you will find a listing of gases and
their (special) material requirements for the IGTM.

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 is designed to comply with EN 12261, ISO
9951, and OILM R32 perturbation test conditions and 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. Large and fast pressure fluctuations should also
be avoided. When filing 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. Pulsating or intermittent flow leads to under or over registration due to rotor
inertia. Both effects do not fully compensate, so typically a positive measurement error remains.

Heavy vibrations must be avoided.

The gas flow must be free from contaminants, water, condensates, 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).
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4 MAINTENANCE
4.1 Regular lubrication

On request, IGTM up to DN 250 (10”) are available with permanently lubricated bearings that need no
lubrication.

Each standard IGTM is equipped with an oil pump. For details about the lubrication system, please refer to
Section 2.3.1. The meter must be regularly lubricated with the oil quantities detailed in Table 7. For
lubrication, the cap on the oil pump 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.

Table 7: Periodical lubrication quantities
Meter size Periodical lubrication
DN 50 (2%) 7 Strokes = 1cmsd
DN 80 (3%) 7 Strokes = 1cmsd
DN 100 (4%) 14 Strokes = 2cm?
DN 150 (6%) 6 Strokes = 3cmsd
DN 200 (8%) 8 Strokes = 4 cm?
DN 250 (109) 10 Strokes = 5cm3
DN 300 (129 6 Strokes = 6cm?
DN 400 (16”) 6 Strokes = 6cm?d

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

Set of O-rings

Connector for pulse sensors (male)

Electronic revision set for index head

A repair of defective meters is preferrably performed by the manufacturer, a new calibration is needed
afterwards. Spare parts and labour hours will be quoted after inspection. The following spare parts might
apply for repair:

Index head complete

Spare turbine wheel or metering cartridge (internals) complete with turbine wheel

Flow straightener

HF1 and/or HF2 high frequency sensor

Lubrication pump

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 significant build up of dirt or
sludge in the bearings. 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 the table below, 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. 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 (129 > 360 seconds
DN 400 (16%) > 360 seconds
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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.

In addition, you can recalibrate the meter with high pressure gas.
Please refer to section “Initial verification and calibration”.

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

Under German law, a standard IGTM with oil pump may be used for a 12-year period without recalibration. A
permanently lubricated IGTM without oil pump may be used for 8 years without recalibration. However,
depending on the size of the turbine meter or the gas flow through the station; the German gas industry
practice is to install two or more meters in parallel which can be periodically checked against each other due
to a special configuration in the piping. This configuration is installed in stations with a flow rate above
5,000 m?¥h at base conditions. Some companies, as standard operating procedure, install permanent check
meters in series with a gas turbine meter for stations supplying a flow rate above 10,000 m3/h at base
conditions.
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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 a period of 12 months from the date of placing 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 warranty are warranted for the remainder of the warranty

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

This warranty does not extend

(i) to damages caused by unsuitable or improper use, faulty installation or operation by the Customer or
third parties, natural wear and tear, faulty or negligient treatment or maintenance, the use of unsuitable
operating or substitutional 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 this “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 to 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 material or workmanship. In the event of a
return being 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 negligience 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 guidelines

International and German standards

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

AGA7 Measurement of gas by turbine meters

EN 12261 Gas meters — Turbine gas meters

EN 50014 to 20 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

DIN 33800 Gas Turbine Meters

EO-AV, Appendix 7, Part 1 Eichordnung (German regulations for custody transfer):
Volume gas meters

EC (European Community) guidelines

71/318/EEC 26.07.1971 EEC-Guideline: Volume Gas meters
74/331/EEC 16.06.1974 1. Amendment

78/365/EEC 31.03.1978 2. Amendment

82/623/EEC 01.07.1982 3. Amendment

PTB (Germany) guidelines

PTB-A 7.1 Volume gas meters

PTB-Prifregeln Band 29 Gas meters: Testing of volume gas meters with air at atmospheric pressure
PTB-Prifregeln 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 260/1 Gas quality

G 260/11 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 491 Gas pressure regulating stations with inlet pressures exceeding
4 bar up to 100 bar — design, construction, montage, testing and start up

G 492/l 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 Gas pressure control systems and systems for large-quantity gas measurement,

monitoring and servicing

OIML
IR6 General provisions for gas volume meters
IR 32 Rotary piston gas meters and turbine gas meters

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

Figure 16: vemm tec 1SO 9001 Certificate

1ISO 9000

vemm tec Messtechnik GmbH is certified
according to 1ISO 9001, see Figure 16.

Metrological approvals

IGTM Gas Turbine Meters are legally approved
for custody transfer within the European
Economic Community with the EC type-approval,
issued by Physikalisch-Technische Bundesanstalt
(PTB):

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 (August
2002) for the following countries:

Algeria (ONML)

Bulgaria (NCM)

China (NIM)

Czech Republic (CMI)

Germany (PTB)

Hungary (NOM)

Malaysia (SIRIM)

Romania (BRML)

Others are in progress.

CERTIFICATE

DNV ZERTIFIZIERUNG UND UMWELTGUTACHTER GMBH

certifies that the company

vemm, ~7
e L@ C

vemm tec Messtechnik GmbH
Gartenstr. 20
D- 14482 Potsdam

has established a

quality management system
in conformity with

EN ISO 9001 : 2000
This Certificate is valid for:
Design, engineering, Manufacturing, Calibration, Sales,
Installation, Repair of Equip Comy and
for Gas- and Fluid Measurement Technology
Sales, Distribution and Trade of Equipment and Systems

Further clarifications regarding the scope of this certificate and the applicability of 150 9001 : 2000
Tequirements may be: obtained by consulting the certified company.

This Certificate is valid until:
2007-02-28

Certificate-Registration-No.:
14104-2001-AQ-FSN-TGA

Esscn, 2004-03-16

W Luiadh—

Essen, 2004-03-16

Jolis V.
N. Kim H.{ Kinter
Manager Lead-Auditor

This Certificate is only valid in connection with the original Certificarc 14104-2004-AQESN-TGA.
Stand 08/01 E DNV 14020/1.1

TGA-ZM-004/92-00

Design and compliance certification

CE
PED 97/23/EC
DIN-DVGW

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 (May 2004, subject

to change without notice):

EC-Conformity declaration, Notified Body TUV 0035 (see Figure 20)
Certificate of Notified Body TUV 0035
German Registration Number: NG-4702AT0388 (see Figure 19)

HF1/HF2: PTB 00 ATEX 2048 X (see Figure 4)
HF3/HF4: PTB 99 ATEX 2219 X (see Figure 5)
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Figure 17:

EC type-approval certificate (German original and English translation)

34000

PIB

Physikalisch-Technische Bundesanstait

Braunschweig und Berlin

EWG-Bauartzulassung vom 25.04.1997

EEC typo-approval certfcate, dated D97
2. Nachtrag 7.211.16
Supplement

Seite 1 von 2 Seiten
Page 10f 2 pages
vemm tec Messtechnik GmbH

Zulassungsinhaber:
ssued t 14482 Potsdam

Bauart: Turbinenradgaszéhier
In respect of Typ IGTM

Die oben genannte Bauartzulassung wird gemab § 27 der Eichordnung mit allen Rechten und
Pflichten auf den Zulassungsinhaber

vemm tec Messtechnik GmbH

14482 Potsdam
tbertragen

Die Bauartzulassung mit dem oben genannten Zulassungszeichen zugunsten des im
Zuiassungsschein bzw. im 1. Nachtrag dazu eingetragenen Inhabers

Daniel Europe Ltd.

2280 AE Rijswilk

Niederlande

erfischt mit dem Zeitpunkt der Zulassungsiibertragung.

Auf MeRgersten, die nach dem Zeitpunkt dieser Anderung mit dem oben genannten
Zulassungszeichen versehen werden, sind nach § 42 Abs, 1 der Eichordnung vom 21. Juni
1994 (BGBI. |, 8. 1293) 1 Aufschriften d zu &ndern.

Hinweise und Rechtsbehelfshelohrung:
htrige ohne Unterschrift und Sisgel haben keine Gulligkel. Nachirage sind Bestandtell der Bauartzulassung und dirfen nur

werandert Auszlge bediifen der der
Gegen diesen Bascheid kann Inneralb eines Monats nach Bekannigabe schrilich oder zur Niederschit Widorspruch bei der
; unfer einer der dressen

Noto and information on legal remedies avilable:
Supplements without signaturs and seal aro ot valid. Supplements are part of tha type approvel cestificats and may not be

in ful, .
Objootlan may be made fo this notficetion within one month of s recoipt eiter in wiling or orally racorded, fo the Physikafisch-
Technische ane of i 3

Physikalisch-Technische Bundesanstait
Bundesaliee 100
D-38116 Braunschweig

Abbestraia 2-12
D-10587 Berlin

Flrstemwalder Damm 388
D-12587 Berlin

Zeichnungs-Nr. | letzter Stand Gegenstand der Zeichnung
76850.0011 23.10.02 |Hauptschild
76850.0012 06.03.01 |Impulsgeberschild
76850.0026 23.10.02 |Hauptschild englisch N
1m Auftrag Braunschweig, 14.11.2002
Byorder
Geschftszeichen: 1.33-3271.51-DMB-E16
1.33 - 02001578
N 2]
H. Krebs Slege!
Seal

Physikalisch-Technische Bundesanstalt
2. Nachtrag

Supplement Do7
zur EWG-Bauartzulassung 721116
o the EEC type-spproval cerlifioats
Seite 2 von 2 Seiten
Page 2 of 2 pages

Auf Grund des § 26 der Eichordnung vom 21.06.1994 (BGBI |, S. 1293) wird die EWG-
_Bauartzulassung fir die vorstehend gekennzeichnete Bauart hiermit wie folgt geandert.

4. _Zulassungsunterlagen
4.1 Zei und

Zusétzlich zu den in der Anlage zum Zulassungsschein und im 1. Nachtrag dazu aufgefithrten
Unterlagen gelten die foigenden Zulassungsunteriagen:

Translation of the original German version

Physikalisch-Technische Bundesanstalt

Braunschweig and Berlin

EEC type-approval certificate, dated 25.04.1997

2" Supplement Do7
7.211.16

Page 1 of 2 pages

Issued to: vemm tec Messtechnik GmbH
14482 Potsdam
In respact of: Gas Turbine Meters

Model: IGTM

According to § 27 of the “Eichordnung” the type approval as mentioned above is
transferred with all rights and obligations to the owner of the approval:

vemm tec Messtechnik GmbH
14482 Potsdam.

The change of the transfer of the approval as mentioned in the 1% supplement under
the above mentioried approval mark to the company:

Daniel Europe Ltd.
2280 AE Rijswijk
The Netherlands

is herewith cancelled.

According to § 42 Chapter 1 of the “Eichordnung® of 21 June 1994 (BGBI. |, S. 1293)
all measurement devices that will be supplied after the date of this supplement under
the above mentioned approval mark need to be provided with modified nameplates.

Note and information on legal remedles available:

Supplements without signature and seal are nat valld. Supplements aro parts of the typa approval and may not be
reproduced other than in full. Extracts may taken only with the permission of the Physikatisch-Technische
Bundesanstail. Objection may be made to this notification within one month of ts receipt either in writing or orally
recorded, to the Physikaiish-Technische Bundesanstalt at one of the following adoresses.

P isch-Ti
Bundesallse 100 Abbestrasse 2-12 Frstenwalder Damm 288
D-38116 Braunschwaig D-10587 Berfin D-12587 Berlin

Translation of the original German versian.

Physikalisch-Technische Bundesanstalt

2™ Supplement EJW
to EEC-Type Approval 7.211.16

Page 2 of 2 pages

ing to § 26 of the " of 21 June 1994 (BGBI. I, S. 1293) the EEC
Type Approval for the type as mentioned before is changed as follows.

4. roval documenta

n
4.1 Drawings and descriptions

Additional to the documentation in the Type Approval Certificate and the 1%
Supplement to it the following documents are applicable.

Drawing No. Last Issue Description
76850.0011 23/10/2002 | Main name plate ]
76850.0012 6/3/2001 Impulse name plate
76850.0026 23/10/2002 Main name plate (English)
By order Braunschweg, 14/11/2002
[Signature] [PTB Stamp} Reference  1.33-3271.51-DMB-E16
1.33 - 02001578
H. Krebs
Seal
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Figure 18:

PTB confirmation of OIML tests (German original and English translation)

des it i Al IGTM
Der Zzhler ermittelt das Volumen von Gasen im i Der ist
direkt i ler indi;
Das Gas wird im Einstrt: des Zahlers und treibt das Turbinenrad an.
Die Zahl der Umdrehungen ist ein MaB fiir das durchgestromte Volumen.,
. Ein ichri verhindert iinschte T und Strds

Die Drehbewegung des Turbinenrades wird tiber eine Magnetiupplung, Zahoradgetriebe und
errider auf cin nicht-ri i a
Das Turbinenrad ist in einem axialen Lagerblock mit geschmierten Walzlagern montiert.

Mit ‘werden sitzlich elcktrische Fmpul gt. Die Zahler sind serienmiig mit

fistet, die isch betitigt werden. Fiir hohere Auflosungen konnen
Naherungssensoren in das Zblwerk und in das Messwerk eingebaut werden, Die Impulsgeber
werden durch die Radschaufeln bzw. durch dic Fahnen einer Referenzscheibe geschaltet.

Die erzeugten Impulse sind i gemiiB den NAMUR — (DIN EN 50227).
'Mit der summierten Tmpulszahl kaon das Volumen gezihlt werden, die Impulsfrequenz liefert den
Durchfluss.

T ig von der Konnen Zahler bis DN 100 in belicbiger

verwendet werden. Zzhler it Nenmweiten groBer DN 100 diicfen mur horizontal gepriift und
eingebant werden.

Der Zihlwerkskopf kann um 350° gedreht werden, ohine dass die Stempelzeichen verletzt werden
und die Funktion beeintrichtigt wird.

Die Zal hat die 5 i ‘nach OIML- IR 32/89 mit leichter und
schwerer Vorstorung bestanden. Nach der TR G 13 werden deswegen auch keine besonderen
| Installationsbedingungen vorgeschrieben. Die Installation mit kurzen Einlaufstrecken von 2 x DN ist

| erlaubt.

MeBgerat fir Gas P27 |
7 efg 721136 |

Grofen e
Zulassurgs- Danie! B
e o
\33.3271.51-DMB -E161
iPTB'Zh)(:a‘:uhg' g — 1,P,Mi.§.1_5 5

92, 0KL, zm‘gﬂf/

Ausgabe Marz 2001 Ansiorooc See 1vont

Transtation of the original German version

of the Gas Turbine Meter IGTM

The meter measures the volume of flowing gases at actual conditions. The volume flow
rate is directly proportional with the gas velocity.

The flowing gas is accelarated in the meter inlet and drives the turbine wheel.

The number of rotations is the measure for the flowing volume.

The straightening vanes remove undesired turbulences and asymmetries.

The rotating turbine wheel drives a non-resettable, mechanical totalizer via a magnetic
coupling, shafts, gears, and adjustment goars.
The turbine wheel is mounted in an axial bearing block with ubrified batl bearings.

In addition, pulse sensors generate electric pulses. The meters are standard equipped with
Reed sensors, that work with magnets. Proximity probes can be mounted in the index
head and in the meter body for higher frequencies. The proximity probes generate
signal at each passing blade of a turbine wheel or of a reference wheel.

The generated pulses are intrinsically safe after NAMUR - standards (DIN EN 50227)
The volume can be counted by totalizing the pulses, the pulse frequency equals the flow
rate.

Meter sizes DN 100 (4”) or smailer may be operated in all possible mounting positions,
independent of the flow direction. Meter sizes above DN 100 (47) may only be tested and
operated in horizontal installations.

The index head can be turned through 350° without violating the lead seals and without
reducing the accuracy.

The meter type passed the di tests in d with OIML i
R 32 Edition 1989 with mild and with severe disturbances, In accordance with TR G 13
[i.e. PTB Technical Guideline G 13: Gas Turbine Meter Installation And Operation] no

special apply. ‘with short upstream piping of 2 nominal
pipe diameters is allowed.
[Rubber stamp:]
Gas Measurement Device E D97/7211.16
Sizes -
Type Approval Owner _ Daniel
PTB Type Approval No __1.33-3271.51-DMB-E16
[Date and signature:]
02. Oct. 2001, Mr. Krebs
Edition March 2001 ZULO106pj. DOC Page 1 of 1

T

igure 19:

German DVGW approval

" Zertifizierungsstele

DVGW-Zertifikat

tiber die Erteilung des DVGW-Priifzeichens

DVGW certificate

DIN-DVGW
for granting the DVGW Test Mark

NG-4702AT0388
Prfzeichen mit Rgsitarmummor
tost rart with

fiold of epplication

Zertifikatinhaber vemm tec MeBtechnik Gmbt
owner of certificale GartenstraBe 20, D-14482 Potsdam
Vertreiber vemm tec MeBtechnik GmbH
distiibutor Gartenstraf3e 20, D-14482 Polsdam
Produktart Gaszahler: Turbinenradgaszéhier
prodct category
Axial & i &hler mit Zéhiwerk
product dosription und (hoch- und
Modell / Typ 1GTM ...
mods!

Priifgrundiagen DIN 33800 (07, 1986)

basis of type exeminetion

12 vom 21.10.1998 (DVGW-Forschungsstelle, Karlsruhe)

tost roport

Aktenzeichen 98-0753-GNE

file numbor

Ablaufdatum 31.10.2003

date of expiry

Grundlage fiir die Erteilung dieses Zertifikats ist die der D tir

die nationale Zertifizierung von Produkten der Gas- und Wasserversorgung.
Dieses Zertifikat ist Eigentum der DVGW-Zertifizierungsstelle. Weitere Angaben siehe Riickseite.

DVGW Deutscher Verein des

P a Gas- und Wasserfaches e.V.
Gatum, Beacboltor, Loter dor hnisch. i
date, et haed ofcerifcation body Vereinigung

on o Dt Zertfizierungsstelle

Josef-Wirmer-Straie 1-3
D-53123 Bonn

Y Tolefon +49 (228) 91 88 807
Telefax +49 (228) 91 88 993

(oo
nd Wassarversargung
ovaw| by

NG-4702AT0388

"D 60, &0, 100, 150, 200, 250, 300,400, 500 600
25, 40, ANSL 150, 300, 600

‘Nenvolien: DN 0,80, 100, 160, 200, 260, 300, 400, 500, 660
Druckstulen (Gahduse aus Stah): PN 10746, 25, 40, ANS 160, 305, 800
Druckstulen (Gefiuse aus Kugelgraphi: PN 10716, ANSH 150

Typ Technische Daten Bemerkungen
‘model technical dala remarks
T Zahlorgioie : G 40
.a6s ZaflergroBe : G 65
.. G100 ZahiergroBe : G 100
G160 Zalergrie : G 150
.. G250 ZahergriBe : G 250
G400 Zahlergrote : @ 400
- G850 ZahlergroBe : G 650

G 1000 Zahlergro@e : @ 1000

G.1600 Zihlergro@e : G 1600

G 2500 Zshlergréte : G 2500

G 4000 ZahlergriBe : G 4000

Ges00 ZahlesgicBe : G 8500

G 10000 ZihlergréBe : G 10000

© 16000 ZahlergiBe : G 16000
Weitere Angaben

‘addtional information

PTB-Zulassung: D 97/7.211.16
Einsatz-Temperafurberelch: -10 °C bis +60 °C

IOM / June 2004

Page 35



IGTM vemm tec

Figure 20: EC-Conformity declaration (example)

Konformitdtserklfirung Ref.-Nr. 030760128
%@W@% L' Im Sinne der Druckgerate-| thhﬂmie 971231EG 23.Juli 2003
H?Z:Z‘;m’m“@f EC-Conformity declaration (BmFsD?\EEO; w‘;;g:fmar)

According fo the Pressure equipment directive 87/23/EC T

1. Hiermit ericiiren wir, vemm tec Messtechnik GmbH, Gartenstr. 20, D - 14482 Potsdam, in cigener
Verantwortung, dass die nachfolgend bezeichneten Erzeugnisse nach ihrer Konzipierung und
Bauart in der von uns in Verkehr gebrachiten Ausfibrung den einschifigigen grundiegenden
Sicherheltsanforderungen der EG-Richilinie entsprechen. Diese Erki#rung verliert ihre Gliltighkeit
bei nicht mit uns abgestimmien Anderungen der Bauarten.

We vemm tec Messiechnik GmbH, Garienstr. 20, D - 14482 Potsdam herewith declare that the gas meters descnbed
below comply with the basic safety requirements of the EC directive concermning design, construction and putting the
model into circulation. This declaration is no longer valid if the unif is modified without our agreement.

2. Beschreibung der Erzeugnisse / Description of the units

- Referenznummer des Auftrags / Reference- Nr. 030760128

- Bereichnung der Erzeugnisse / Description of the unit Turbinenradz&hler/Turbine gas meter
- Bauart / Types of unit IGTM

- Nennweite DN / Nominal size DN 300

- Max, zuldssiger Druck PS / Max. allowable pressure PS (bar) | 80

- Klassifizierung / Classification Rohrleitungsteil/ Pipe

- Fiuid Kategorie / Fluid category Gruppe 1/ Group 1

- Diagramm [ Chari B/ 6

- Angewandie Kategorie ! Category being used Kategorie Ill / Category il

3. Die oben bezeichneten Erzeugnisse entsprechen der Richilinie 87/23/EG vom 28.05.97 liber
Druckgerite. Als Konfonmitdtsbewertungsverfahren wurden entsprechend der Kategorie IH
die Module Bf und F angewendet.

.+ The above mentioned units fullfill the requirement of the directive 97/23/EC about pressure equipment. For the
’ conformity assessment procedure the modules 81 and F according to category Hl have been used.

4. Moduie B1 und F f Modules B1 and F

Modull | Konformititsbewertungsverfahren/ Zertifikat/

Module Conformity assessment procedure Certificate

B1 EG-Entwurfsprifung / EC design-examination Nr. Wo 03 06 27

F Prifung der Produkte / Produci verification Nr. 01 202 832-F-03 0001 bis
01 202 832-F-03 0007

5. Name und Anschrift der benannten Stelie / Name and address of the Notified body:
TOV Anlagentechnik GmbH; Unternehmensgruppe TUV Rheiniand/Bertin-Brandenburg
Max-Eyth-Allee 2; 14469 Potsdam

6. ldentifikations-Nummer / ldentification number: 0035

7. Aufgaben des Herstellers / Manufacturer to ensure and to declare

- Antrag auf Entwurfspritfung/ Application for EC design - examination

- Bereitstellung eines Baumusters/ Provide a representaiive example of production to the Notified body

- Information zu Baumusterénderungen/ Inform Notified Body of any modifications

- Erkigrung der Konformitat / Draw up written Declaration of conformity

- CE- Kennzeichnung/ must affix CE-Marking
Aufbewahrung der technischen Dokumentation, Kopien der Baumusterpriifbescheinigung und der
Konformitatserklarung fur 10 Jahre/ Keep technical documentation, copies of EC type-examination certificate and
of declaration of conformity for 10 years

8. Aufgaben der Benannten Stelle / Notified Body to ensure

- EG-Entwurfspréfung/ EC design-examination

- Untersuchungen und Prifungen durch Kontrolle und Erprobung jeden einzelnen Druckgeréts/
Must perform the appropriate examinations and tests by examination of each item of pressure equipment

9. Angewandte Normen oder technische Spezifikationen/ Applied standards or technical rutes:
DIN EN 10213-1, EN 1092 1., AD- Merkbiatter
vemm tec Messtechnik GmbM
i Gartensiraie 20
g B-14482 Potsdam- -Babelsberg
Karst van Deflen ¢ D-14437, Posttach 900 128
Geschaftsfihrer/ Managing Director Fg??g’ /70 ?;;00

‘ vemimn tec Messtechnik GmbH - Gartensir. 20 - 14482 Potsdam

Zertifiziert nach iSO 8001 von DNV Zerlifikats-Nummer: CERT-10915-2001-AQ-ESN-TGA
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Table 11: Gas types

Gas type Symbol Density at Meter Notes

base conditions| housing

(1.013 bar abs.)

[kg/m3]

Acetylene CoH, 1.17 Special Aluminium parts teflon coated
Air 1.29 Standard
Ammonia NH; 0.77 Standard | O-rings / lubrication
Argon Ar 1.78 Standard
Biogas Special Special internal
Butane C4H1o 2.70 Standard
Carbon dioxide CO, 1.98 Standard | Except foodstuff industry
Carbon monoxide CO 1.25 Standard
City gas 0.90 Standard
Ethane C,oHs 1.36 Standard
Ethylene (gas phase) CoH, 1.26 Standard |Special internal
Flue gases Special O-rings / lubrication
Freon (gas phase) CCIyF, 5.66 Standard | O-rings / lubrication
Helium He 0.18 Standard | Special internal
Hydrogen Ho 0.09 Special Special flow range
Hydrogen sulphide (0.2 %) H.S 1.54 Special Special internal
Methane CH, 0.72 Standard
Natural Gas 0.83 Standard
Nitrogen N, 1.25 Standard
Oxygen (pure) O, 1.43 Standard |Special internal
Pentane CsHy» 3.46 Standard
Propane CsHg 2.02 Standard
Propylene (gas phase) CsHe 1.92 Standard | Special internal
Sour gas Special O-rings / lubrication
Sulphur dioxide (0.2 %) SO, 2.93 Special Special internal

For all specials, please enquire at vemm tec.
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Figure 21:

Main parts of the IGTM

E1 G E2

\0b00oody
—

. \

77

B1

B2

YT TN

1 2@ ca

Pressure containing meter housing with end-flanges

Flow deflector (straightening vane)
B1 Central cone
B2 Guiding vanes

Metering insert cartridge with turbine wheel
C1 Turbine wheel

C2 Precision Bearings

C3 Bearing Block

C4 Internal gears, shafts and axis

Magnetic coupling (gas tight sealed)

Index head with nameplates

E1 Mechanical counter

E2 Connector for pulse transmitters [1R1; HF3 + options]

Oil pump

High frequency pulse transmitters [HF1; HF2]
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Figure 22:  Gear drawing
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Table 12: Spare parts listing

Description Part-number

Spare parts per meter DN 50 DN 80 DN 100 DN 150 DN 200 DN 250 DN 300 DN 400
diameter (2”) (3”) (4”) (6”) (8”) (10”) (12”) (16”)
Index head internals Please enquire

(Completely fitted for the requested meter. Please note serial number of your meter.)

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

Electronic revision set for 76850.0280
index head (1R1, HF3) (Consisting of PCB for Reed switch 1R1

as well as proximity switch including mounting set for HF3.)
Electronic revision set for 76850.0281
index head (1R1, 1R10, (Consisting of PCB for 2 Reed switches (1R1/2R1/1R10/2R10)
HF3, HF4) as well as proximity switch including mounting set for HF3 and HF4.)
HF1 assembly Please enquire
HF2 assembly (Please indicate meter type CT or IM, diameter, flange rating.)
Connector for pulse sensors 76850.0272
(male)
Magnetic coupling 76850.0100
Set of internals (Including aluminium turbine wheel, bearing block, bearings, shafts, completely assembled

and tested. Please indicate meter size and G-rate.)
with turbine wheel 30 deg. 76842.3000 | 76843.3000 | 76844.3000 | 76845.3000 | 76846.3000 | 76847.3000 | 76848.3000

with turbine wheel 45 deg. | 76841.2000 | 76842.2000 | 76843.2000 | 76844.2000 | 76845.2000 | 76846.2000 | 76847.2000 | 76848.2000

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

Spare turbine wheel45 deg. | 76841.1003 | 76842.1003 | 76843.1003 | 76844.1003 | 76845.1003 | 76846.1003  76847.1003 [ 76848.1003

Flow straightener IGTM-CT [76821.1000 | 76822.1000 | 76823.1000 | 76824.1000 | 76825.1000 | 76826.1000 | 76827.1000 | 76828.1000

Flow straightener IGTM-IM 76821.1000 | 76822.1600 | 76823.1600 | 76824.1600 | 76825.1600 | 76826.1600 | 76827.1600 | 76828.1600

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)

Lubrication oil for oil system

Bottle with 30 ml oil 76850.1001

Bottle with 50 ml oil 76850.1003

Bottle with 100 ml oil 76850.1004

Bottle with 500 ml oil 76805.1007

Bottle with 1000 ml oil 76850.1005

Oil pump 76540.0030 76863.1102 76866.1101
(piping not included)

Non-return valve 76540.0031
for oiler piping
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IGTM

Intrinsically safe equipment

Table 13:

(Please find more information in the internet at www.pepperl-fuchs.com and www.turck.de)
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Figure 23: Lead seals
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Size dependent data and k-factors

Table 14:
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The indicated frequency values and k-factors of HF1/HF2 and HF3/HF4 are for information only.

The final values will be mentioned at the meter’s nameplate and in the calibration certificate.
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Table 15: Diameter and flow rate combinations
Nominal Size Qmax Standard | Improved " Best possible "
diameter rating flow range | flow range flow range
1:20 1:30
Qmin Qmin Qmin
[mm] [Inch] [m3/h] [m3/h] [m3/h] [m3/h] (rounded)
DN 50 (27) G 40 65 132 73 6 1:10
G 65 100 10 79 6 1:16
G 100 160 16 % A 6 1:25
DN 80 (3”) G 160 250 13 8 6 1:40
G 250 400 20 13 - -
G 160 250 13 8 - -
DN 100 (4”) G 250 400 20 13 9 1:45
G 400 650 32 20 16 1:40
G 400 650 32 20 - -
DN 150 (6”) G 650 1000 50 32 20 1:50
G 1000 1600 80 50 40 1:40
G 650 1000 50 32 - -
DN 200 (8”) G 1000 1600 80 50 32 1:50
G 1600 2500 130 80 60 1:40
G 1000 1600 80 50 - -
DN 250 (10”) G 1600 2500 130 80 50 1:50
G 2500 4000 200 130 100 1:40
G 1600 2500 130 80 - -
DN 300 (127) G 2500 4000 200 130 80 1:50
G 4000 6500 320 200 160 1:40
G 2500 4000 200 130 - -
DN 400 (16”) G 4000 6500 320 200 130 1:50
G 6500 10000 500 320 250 1:40

9

) Available for IGTM-CT only
) Flow range 1 : 5

; Flow range 1 : 9
)
)

H W N

Flow range 1:10
Flow range 1 : 15
Flow range 1: 20

o

6

All combinations are available in the standard accuracy:
+ 1 % for 0.2 Qmay 10 Qmax
+ 2 % for Qumin t0 0.2 Qpmax

The bold printed combinations are also available with
improved accuracy (for CT-models only):

+ 0.5 % for 0.2 Quax t0 Qumax
+ 1.0 % for Qmin t0 0.2 Qumay
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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 55
G 65 100 10 12,8 2,9 7,5 11,7
G 100 160 16 8,3 0,9 2,4 3,7
DN 80 (3") G 160 250 13 13,0 2,2 55 8,6
G 250 400 20 20,7 3,4 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 71
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 43
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 49
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 55 8,6
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Figure 24:

Dimensional drawing
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Table 17: Dimensions and weights
(Part 1, continued on next page)
DN | Size A B D Height Total length Pressure Body Weight
[mm]| G [mm] [mm] [mm] [mm] H [mm] L [mm] class material [kal
[Inch] CT|m]ctT| M| cT | Im cT| m | cT IM | PN or ANSI CT| Im
DN | 40 | 62 | 62 | 70 | 70 | 102 | 102 | 165 | 215 | 215 | 150 | 150 | PN 10/16 | Ductilelron | 11 | 11
50 or 127 | 127 | 165 | 200 | 200 PN 10/16 Steel 24 | 24
@) | 65 127 | 127 | 165 | 200 | 200 PN 25/40 Steel 24 | 24
127 | 127 | 180 | 205 | 205 PN 64 Steel 24 | 24
140 | 140 | 195 | 215 | 215 PN 100 Steel 33 | 33
102 | 102 | 152 | 215 | 215 ANSI 150 | Ductile Iron | 11 | 11
127 | 127 | 152 | 200 | 200 ANSI 150 Steel 24 | 24
127 | 127 | 165 | 200 | 200 ANSI 300 Steel 24 | 24
127 | 127 | 165 | 200 | 200 ANSI 400 Steel 24 | 24
127 | 127 | 165 | 200 | 200 ANSI 600 Steel 24 | 24
DN [ 100 | 92 [ 42 J108] 56 | 120 [ 115 | 200 | 205 | 230 | 240 | 120 | PN 10/16 | Ductilelron| 16 | 15
80 or 120 | 145 | 200 | 192 | 220 PN 10/16 Steel 26 | 28
3" | 160 120 | 145 | 200 | 192 | 220 PN 25/40 Steel 26 | 32
or 120 | 150 | 215 | 192 | 225 PN 64 Steel 32 | 37
250 120 | 155 | 230 | 192 | 230 PN 100 Steel 35 | 37
120 | 150 | 191 | 205 | 230 ANSI 150 | Ductile Iron | 25 | 15
120 | 145 | 191 | 192 | 215 ANSI 150 Steel 25 | 25
120 | 150 | 210 | 192 | 220 ANSI 300 Steel 29 | 30
120 | 150 | 210 | 192 | 220 ANSI 400 Steel 29 | 30
120 | 150 | 210 | 192 [ 220 ANSI 600 Steel 29 | 30
DN [ 160 [ 120 50 | 154 | 75 | 135 [ 135 | 220 | 230 | 245 | 300 | 150 | PN 10/16 | Ductile lron | 27 | 24
100 | or 140 | 160 | 220 | 215 | 230 PN 10/16 Steel 31 | 42
4" | 250 140 | 165 | 235 | 215 | 235 PN 25/40 Steel 39 | 48
4%'0 140 | 170 | 250 | 215 | 240 PN 64 Steel 42 | 55
140 | 180 | 265 | 215 | 250 PN 100 Steel 48 | 62
135 | 135 | 229 | 230 | 235 ANSI 150 | Ductile Iron | 36 | 24
140 | 165 | 229 | 215 | 235 ANSI 150 Steel 36 | 48
140 | 170 | 254 | 215 | 240 ANSI 300 Steel 43 | 57
140 | 170 | 254 | 215 | 240 ANSI 400 Steel 43 | 57
140 | 180 | 273 | 215 | 255 ANSI 600 Steel 50 | 60
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Table 17: Dimensions and weights
(Part 2)

DN | Size A B E D Height Total length Pressure Body Weight
[mm]| G [mm] [mm] [mm] [mm] H [mm] L [mm] class material [kal
[Inch] ct|m]ler|m|ct| m ct | m | ¢t | m | PNorANSI cT | Im
DN | 400 [182| 56 | 218 | 85 | 198 | 235 | 285 | 255 | 275 | 450 | 175 | PN10/16 | Ductie Iron | 45 | 30
150 | or 215 | 230 | 285 | 250 | 260 PN 10/16 Steel 45 | 62
(6") | 650 215 | 240 | 300 | 250 | 270 PN 25/40 Steel 40 | 70
1860 215 | 250 | 345 | 250 | 290 PN 64 Steel 74 | 102
215 | 250 | 355 | 250 | 290 PN 100 Steel 90 | 110

198 | 235 | 279 | 255 | 275 ANSI 150 | Ductile Iron | 50 | 30

215 | 225 | 279 | 250 | 260 ANSI 150 Steel 50 | 60

215 | 240 | 318 | 250 | 275 ANSI 300 Steel 70 | 84

215 | 240 | 318 | 250 | 275 ANSI 400 Steel 80 | 84
215 | 255 | 356 | 250 | 290 ANSI 600 Steel 100 | 110

DN | 650 [ 240 | 69 | 278 | 160 | 250 | 255 | 340 | 270 | 290 | 600 | 200 PN10 | Ductilelron | 75 | 92
200 | or 255 | 340 290 PN 10 Steel 75 | 92
(8") | 1000 255 | 340 290 PN16 | Ductile Iron | 75 | 92
1600 255 | 340 290 PN 16 Steel 75 | 92
265 | 360 298 PN 25 Steel 90 | 108
275 | 375 308 PN 40 Steel 100 | 122
285 | 415 320 PN 64 Steel 125 | 163
290 | 430 330 PN 100 Steel 160 | 176

255 | 343 290 ANSI 150 | Ductile Iron | 96 | 96

255 | 343 290 ANSI 150 Steel 9 | 96
275 | 381 308 ANSI 300 Steel 120 | 128
275 | 381 308 ANSI 400 Steel 135 | 128
285 | 419 320 ANSI 600 Steel 155 | 190

DN | 1000 [ 300 | 125 | 353 | 168 | 270 | 270 | 395 | 285 | 285 | 750 | 300 PN 10 Steel 90 | 70
250 | or 405 PN 16 Steel 95 | 72
(10") | 1600 425 PN 25 Steel | 110| 90
2;’60 450 PN 40 Steel | 130 | 108
470 PN 64 Steel 155 | 140
505 PN 100 Steel | 220 | 205

406 ANSI 150 Steel 110 | 72
445 ANSI 300 Steel 150 | 110
445 ANSI 400 Steel 170 | 122
508 ANSI 600 Steel | 240 | 210

DN | 1600 [ 360 | 130 | 358 | 130 | 315 | 315 | 445 | 320 | 320 | 900 | 320 PN 10 Steel 120 | 90
300 | or 460 PN 16 Steel 130 | 100
12" 12500 485 PN 25 Steel 150 | 124
4860 515 PN 40 Steel | 180 | 160
530 PN 64 Steel | 240 | 180
585 PN100 Steel | 345 | 280
483 ANSI 150 Steel 160 | 160
521 ANSI 300 Steel | 210 212
521 ANSI 400 Steel | 240 | 235
559 ANSI 600 Steel | 290 | 300
DN | 2500 [ 480 | 150 | 480 | 150 | 350 | 350 | 565 | 355 | 355 | 1200 | 400 PN 10 Steel | 355 | 225
400 | or 580 PN 16 Steel 380 | 250
16" | 4000 620 PN 25 Steel | 415 | 285
6;’60 660 PN 40 Steel | 455 | 325
670 PN 64 Steel | 500 | 370
715 PN100 Steel | 600 | 470
597 ANSI 150 Steel | 410 | 280
648 ANSI 300 Steel | 450 | 320
648 ANSI 400 Steel | 500 | 370
686 ANSI 600 Steel | 590 | 460
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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 countries 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.

Lubricate your IGTM before the first use and at regular intervals during operation.

Please report any problems to the manufacturer.

vemm tec Messtechnik GmbH
Gartenstrasse 20
14482 Potsdam-Babelsberg

Germany

Tel. +49 (0) 331/7096 274 Changes in course of
Fax +49 (0) 331/7096 270 technical development
E mail: info@vemmtec.com are reserved.
Internet: http://www.vemmtec.com (201-002-003)
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