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RMG 1 Introduction

1. Introduction

1.1 Objective oft the manual

The manual provides you with the information that is designed for trouble-free and
safe operation.

The TRZO03 is state of the art and conceived and manufactured according to the
recognized safety standards and guidelines. However, risks may arise during use
that can be easily avoided by observing this manual. For this reason, you may only
use the device as intended and in technically sound condition.

If the TRZ gas meter is not used for its intended purpose, warranty claims
will be void.

1.1.1 Abbreviations

The following abbreviations are used:

ca. cirka, approximately

as app. as applicable

max. maximum

MID Measurement Instruments Directive

PED (DGRL) Pressure Equipment Directive (Druckgeraterichtlinie)
min. minimum

1.1.2 Symbols

The following symbols are used:

1,2, ... Marks steps within a work operation
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1.1.3 Layout of instructions

The following instructions are used:

A Danger

This warning instruction informs you of potentially hazardous situations
that can occur because of incorrect operation or human error. If these situ-
ations are not avoided, they can lead to fatal or severest injuries

This warning instruction informs you of possible hazardous situations that
can occur because of incorrect operation or human error. If these
situations are not avoided, they can lead to fatal or severe injuries.

A Caution

This warning instruction informs you of possible hazardous situations that
can occur because of incorrect operation or human error. If these situa-
tions are not avoided, they can lead to slight or minor injuries.

This warning instruction informs you of potentially hazardous situations
that can occur because of incorrect operation or human error. If these situ-
ations are not avoided, they can result in material damage to the

device or the vicinity.

This notice may also give to you tips on how to simplify your work. With
this screen, you additionally receive further information on the device or
the work process.
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114 Using the turbine meter TRZ03

1.1.41  Safety instructions

A Danger

Observe the following safety instructions! 3

Non-observance of these safety instructions can lead to a risk of life and
limb and health of the person as well as damage to the environment or
property damage.

Note that the safety instructions in this operating instruction and on the device can-
not cover all possible hazardous situations as the combination of different circum-
stances is impossible to predict. To simply follow the instructions specified may not
normally be sufficient enough to ensure for correct operation. Always be observant
and also consider the following:

e Before working with the device for the first time, read through this operating
instruction and, in particular, follow the safety instructions carefully.

e The operating instruction warns against the residual risks for users, third
parties, devices or other material assets. The safety instructions used refer
to residual risks that cannot be avoided due to the design.

e Operate the device only in a sound state and when observing the operating
instruction.

e Also observe the local legal accident prevention, installation and assembly
guidelines.

Always keep the operating instructions within reach for use at the place of
installation.

For safe operation, the safety instructions must be observed and followed.

The manufacturer is not responsible for any damage that result as a
consequence of not observing the operating instruction.
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A Danger

Service and maintenance work or repairs that are not described in the
operating instruction must not be carried out without previous
consultation with the manufacturer.

Changes to the device are forbidden.

For safe operation, the technical specifications must be observed and fol-
lowed. Performance limits must not be exceeded
(chapter 6 Specifications).

For a safe operation, the device must only be used in the scope of its
intended use.

Only use the listed set screws, bolts, nuts and gaskets or parts with simi-
lar characteristics for the installation of the meter in the pipeline (chapter
1.14 Installing the device in the pipeline) The device should only be used
under the intended use for safe operation

(chapter 1.3 Overview, Function and Application).

1.1.4.2 Hazards during commissioning

Initial start up Initial start-up must only be carried out by especially

trained personal (training by RMG) or by service personal

from RMG.

After the initial start-up an inspection report shall be drawn up. This, the
operation manual and CE declaration of conformity must always be
accessible.

As far as possible all the sharp edges have been eliminated on the device.
Nevertheless, when working on the personal protective equipment must be
used, which must provide the operator.
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A Danger

Install the device TRZ03 in accordance with operating instructions. If the
TRZO03 is not installed according to the manual, there is possibly an
insufficient explosion protection.

The explosion protection expires!

Please take care during the installation to the flow direction marked on the
housing by an arrow.

When staff carry out work without sufficient qualification, risks remain
understated when working. Explosion or fire may happen. Perform the
work only if you have the appropriate qualifications and you are an expert.
If you do not use the appropriate tools and materials, components may be
damaged. Use tools that are recommended to you for the job in the
operating instructions.

Mechanical installation Mechanical installation must only be carried out by the
respectively qualified specialist personnel.

Electrical installation Installation on components must only be carried out by
qualified electricians.

Mechanical and/or The specialist personnel require a training especially for

electrical installation working in potentially explosive environment. Specialist

personnel are persons that can verify a training / further
education according to DIN VDE 0105, IEC 364 or a
similar national standard.
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A Danger

The installation and removal of the TRZ03 or to the TRZ03 connected
convertor may only be carried out in an explosion-free, de-pressurized
atmosphere. It is important to pay attention to the descriptions of the
operation manual during the installation process.

It is generally recommended to ask the RMG Service for any installation or
removal.

After working on pressurized components, a control of leaks must be
carried out.

All points above have to be considered for any repair and maintenance
and in general, when an opening of the meter (convertor) is required.

Parts to lock the flanges, locking screws, fittings and check valves, oil
supply and the pressure tap fittings, valves, HF pulse device, protecting
pipe and rotating adapter may not be opened during operation.

1.1.4.3 Danger when using, servicing and maintaining

Operating personnel The operating personnel are to use and operate the
device within the scope of the intended purpose.

Maintenance personnel Work on the device must only be carried out by specialist
personnel that can carry out the respective work assigned
to them as a result of their training, knowledge and
experience as well as the applicable regulations. These
specialist personnel are familiar with the legal guidelines
for accident prevention and can evaluate and avoid
possible risks by themselves.

Maintaining and cleaning Maintenance and cleaning must only be carried out by the
respectively qualified specialist personnel.

If staff carry out work without sufficient qualification, risks may be
underestimated when working. Explosion or fire may happen. If work is
carried out in hazardous areas on voltage supporting equipment, resulting
sparks may cause an explosion.
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A Danger

If the unit is not cleaned in accordance with the operating instructions, the
device may be damaged. Clean the unit only in accordance with the
operating instructions.

When not using appropriate tools, components can be damaged. The
explosion protection expires.

- Clean with a damp cloth! —

A Danger

The TRZ 03 may only be used as intended!
(chapter 1.3 Overview, Function and Application).

Avoid any use of the TRZ03 as possible climbing aid or attachments of
TRZ03 as possible handholds!

11.4.4 Specialized knowledge required

Persons working with or on the device must have the following knowledge:

e Training / education for working in potentially explosive environments.

e The ability to correctly assess dangers and risks when using the
device.

o Possible dangers are, e.g., components under pressure or the result of
incorrect installation.

e Recognize dangers that could be caused by the used flow medium.

e Training / education by RMG for working with gas measuring
instruments.

e Education / instruction in all country-specific standards and directives
to be observed for work that is to be carried out on the device.
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1.1.5

Risk assessment and mitigation

The TRZ03 subjects to risks in its use, which were judged by qualified staff of the
company RMG. Risks may arise due to high pressures, more rarely by too low.
Even work outside the permissible temperature range can lead to danger. Invalid
current and voltage values can trigger explosions in hazardous areas.

The risk assessment assumes that when installing or removing a turbine a drain-
ing and venting of the pipeline takes place. Thus, and only then no explosive gas
mixture is in the pipeline.

Of course (chapter 1.1.4.4 Specialized knowledge required) only work by trained
personnel are permitted, which is also trained to know proper tools and use only

this.

These risks have been considered during the development phase and action were
taken to minimize these risks.

Risk mitigation measures:

All pressurized parts are designed in accordance to AD 2000 regulations,
PED Annex 1

The complete design being pressurized is verified by the TUV Hessen

All pressurized parts are made with material certificate; there is a
traceability to the batch tracking of all pressurized parts

The mechanical properties of all relevant pressurized components are
checked by tensile testing, impact testing and hardness testing

In addition, non-destructive testing was applied: X-ray and ultrasonic
testing of the meter housing for defects in material, surface crack detection
by magnetic particle and dye-penetration

With pressure tests 1.5 times of the intended operating pressure the
strength of the components were verified; leak test were carried out at 1.1
times of the intended operating pressure. Successful tests were marked

The maximum operating pressure is stated on the nameplate of the device,
as well as the temperature range. Operation of the device is only permitted
within the indicated ranges.
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A Danger

For any work in an explosive atmosphere (all areas):

The pulse output of the turbine meter has to be connected to
intrinsically safe circuits, only.

For maintenance and repair work only tool must be used, which is
approved for Ex zone. 1

Otherwise, work must be carried out only if there is no explosive
atmosphere.

Danger of ignition caused by impact or friction must be avoided.

In hazardous areas, the wiring / installation must be performed by
trained personnel in accordance to EN 60079-14 and according to
national regulations

Skilled persons are in accordance to DIN VDE 0105 or IEC 364, or
comparable standards

Use only trained and qualified personnel. Work on the measuring
system may only be carried out by qualified personnel and must be
checked by a specialist supervisor.

Qualified persons are able to carry out such work. Qualification is
valid due to their training, experience or through instruction and
their knowledge of relevant standards, regulations, accident

prevention regulations and plant conditions for the safety of people.
It is essential that these people are able to recognize and avoid
possible dangers.

1.1.6

Validity oft he manual

This manual describes the turbine meter TRZ03. The TRZ03 is only a part of a
complete on-site system. Observe also the instructions of other components of the
site system. If you find contradicting instructions, please contact RMG.

Make sure that the performance of the power connector corresponds to
the data on the nameplate. Additionally, observe any existing national
regulations in the country. Use cable suitable for the cable glands.
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A Danger

Perform the work only if you have the appropriate qualifications and you
are a trained specialist.

1.1.6.1 Hazards during Operation

Please take care of the information provided by the plant manufacturer and/or
plant manager.

1.1.6.2 Danger during operation in hazardous areas

Operate the device in perfect and complete condition.

When you perform technical modifications to the instrument, a safe operation can
no longer be guaranteed.

A Danger

Use the device only in the original condition. The TRZ003 may be operated
in explosion zone 1, but only within the permitted temperatures (chapter
1.10 Temperature ranges).

1.1.6.3  Operator responsibility

Take care as plant manager that only sufficiently skilled personnel will work on the
device. Ensure that all employees who handle the equipment have read and un-
derstood these instructions. Additionally, you are obliged to train staff on a regular
basis and to inform them about any dangers. Ensure that any work carried out on
the device is done by qualified personnel and checked by responsible specialists.
You must establish clearly the responsibilities for installation, operation, trouble-
shooting, maintenance and cleaning.

Point out to your staff any risks involved when using the device.
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1.1.7 Transportation

The device is packaged customized according to the transport requirements.

Risk of injury during transport

Any foot screws must be fitted, if they are used as transit protection against
rolling and tipping. Take additional care that a rolling and tilting is safely pre-
vented.

To lift the meter only the special lifting eyes / eye bolts may be used. Pay at-

tention to the maximal loads for the lifting devices (chapter 6 Specifications)

— don’t exceed those. Make sure that the load is fastened securely before lift-
ing. Do not stand under lifted loads.

During lifting and/or depositing the device may slip, tip over or fall.
Disregarding the maximum load capacity of the lifting device, the device may
fall down. For any people standing nearby, there is a significant risk of seri-
ous injury.

If the unit is supplied on a Euro pallet, the unit can be transported using a lift
truck or a forklift. During the transport the meter has to be protected against
shock or vibration.

The meter or its additionally mounted spool pieces are equipped with flanges
that are protected with a sticker foil or blind plugs made of plastic. These
must be removed completely before installation in the pipeline. Remaining
rests of these protections may change the flow pattern and may result in a
measurement error! For any transport e.g. for recalibration we ask you to use
these protections.

1.1.8 Delivery

Supplied number of parts may differ depending on the optional customer order.
"Usually" the following is included in the scope of delivery:

Turbine meter TRZ 03
1 small bottle of oil for lubrication

Manual

_ A A

Test report
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Calibration certificate 1

Certificat for
- Strength 3.1 and
- tightness

1.1.9 Dispose of packaging material

Dispose the packing material in an environmentally friendly way in accordance to
the national standards.

1.1.10 Storage

Avoid long periods of storage. Check the device after any storage for damage and
functionality. Ask for a check from the RMG service after a storage period for the
device of over one year. In this case please send the device to RMG.

For storage, a dry and protected space has to be provided.
It is important to ensure that all open pipe pieces must be sealed.
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1.2 Structure of the manual

The introduction of this manual contains two parts. In the first part general guide-
lines are listed; the symbols used and structure of advices are given, but the risk
assessment is also issued. In addition, it contains guidelines for the transport and
storage of the TRZ03. The second part introduces the operation of TRZ03; there
are basic standards listed; pressure and temperature ranges are given limiting the
use of the TRZ03.

The second chapter describes the use of TRZ03. It explains how a high accuracy

can be achieved. The third chapter describes various totalizer heads, their proper-
ties and connection options. The forth chapter provides recommendations on how
the current operation can be ensured. These include the accuracy influencing flow
disturbances as well as regular lubrication of the bearings of the turbine meter.

The fifth chapter describes the marking of the TRZ03 and in the sixth the technical
data of TRZ03 are summarized. The appendix includes details to the previous
chapters, a summary of certificates and approvals.

1.3 Overview, Function and Application

The TRZ 03 turbine meters are flow meters which can be used for custody transfer
metering. Or more precisely for measuring the volume at measurement conditions
of non-aggressive gases and fuel gases. The TRZ 03-K turbine meter can only be
used for secondary metering.

All types of turbine meters measure the quantity of gas flowing through them in
units of volume at prevailing pressure and temperature. Therefore, the units of vol-
ume are determined at flowing conditions. The volume of the gas flowing through
is indicated by a mechanical totalizer in cubic meters at flowing conditions. In addi-
tion, the turbine meters can be fitted with HF or LF pulse transmitters and with
reed contacts. In this way, pulses are obtained whose number is proportional to
the volume which has flowed through. These pulses can be further processed by
volume correctors.

The major differences between types TRZ 03 and TRZ 03-K are as follows:

TRZ 03
e Approved for custody transfer metereing according to DIN 33800
Installation length: 3 x DN
Accuracy < +0.5% (above 0,2 Qmax)
Blade monitoring system

13
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TRZ 03-K
e For secondary metering
e Installation length: < 1,5 x DN
e Accuracy < +1% (above 0,2 Qmax)

The following applies to all meter types:

e Maximum operating pressure: 100 bar

(not for gas meters with a plastic turbine wheel)

e Meter sizes from G 40 to G 16000
Measuring range 1:20 (MID); applying a high-pressure certification, a range
of up to 1:160 is also possible (see data sheets)
Connections in compliance with DIN or ANSI are available.
Special designs for aggressive gases are available.
Available for low temperatures (< 10°C)
All gas meters can be operated in any position up to the nominal diameter
of DN 200.

The TRZ 03 and TRZ 03-K are used for measuring the volume at measurement
conditions of non-aggressive gases and fuel gases. Measurements of aggressive
gases are only permitted if the special designs are used which have been
developed for this purpose.

The TRZ 03 und TRZ 03-K are approved for the use in explosive areas; the
indication is:

@ I1G ExiallC T4 (HF sensors)

The corresponding conformity certificates for the LF und HF sensors can be found
in the appendix.

Information about temperature limits are given in chapter 1.10 Temperature
ranges.
The TRZ 03 meets the standards, guidelines and regulations:

= Chapter 1.6 Standards / Guidelines and the Annex

These technical limitations you must comply with the TRZ03 for safe operation:

= Chapter 6 Specifications
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The device may only be operated with the following types of gases (chapter 1.13
Using gas meters with different types of gases). Only with these stated gases a
safe operation is ensured:

Gases of class 1
Gases of class 2
Gases of class 3

The friction of the gas components must be within the limits in accordance with the
EN 437:2009 for test gases.

The following instructions must be observed:

The RMG TRZ 03 und TRZ 03-K can be operated in any mounting
orientation up to DN200, from the DN 250 is a horizontal orientation is
required.

If a mounting orientation is specified when ordering, the meter has to be
installed in this orientation.

It is also important to ensure that the filling port of the lubricator faces
upwards.

15
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1.4 Method of operation

The method of operation of the mechanical turbine meter is based on the meas-
urement of the gas velocity. The velocity of the gas flowing through the gas meter
is increased in the flow straightener and the gas strikes the turbine wheel in a de-
fined flow cross section. In the flow straightener, un—wanted vortices, turbulences
and asymmetries are removed or reduced. The turbine wheel is mounted axially,
while the blades of the turbine wheel are arranged at a certain angle to the gas
flow. Within the measuring range (Qmin - Qmax), the rotational speed of the turbine
wheel is almost proportional to the mean gas velocity and, therefore, to the rate of
flow. The number of rotations is a measure of the volume that has flowed through.
The rotary movement of the turbine wheel is transmitted by a magnetic coupling to
the unpressurized meter head. Downstream of the coupling, there is an HF pulse
transmitter (HF 1) and gearing which reduces the rotational speed of the turbine
wheel to match the mechanical totalizer. An LF pulse transmitter (slot-type initiator
or reed contact) is located on the totalizer.

Figure 1: Sectional drawing of a turbine meter shows a sectional drawing of a tur-
bine meter TRZ03. Downstream of the turbine wheel, a cam wheel (reference
wheel) is located on the same shaft. Two HF sensors (proximity switches) gener-
ate a signal if a blade of the turbine wheel (HF 3) or a cam of the reference wheel
(HF 2) passes them. In this way, two pulse sequences are generated which are
out of phase. The generated pulses can be further processed for secondary vol-
ume measurements or flow measurements.

A counter with an integrated encoder (e.g. ENCO 08) processes the pulse se-
quences. The totalizer (Vo) can be transmitted digitally to a flow computer. The
necessary pressure and temperature values can be recorded in the pr connection
(pressure) and via one (or more) temperature sensors in the immersion pocket.
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Vn (flow rate at standard conditions)
Thermowell for temperature sensor
Oil pump

HF 2/3 (high frequency)

High frequency pulse transmitter
Reference wheel

High frequency pulse transmitter
Turbine wheel

Pr connection (pressure)

Flow straightener

Figure 1: Sectional drawing of a turbine meter

1.5 Approvals

Type TRZ 03 has been approved for custody transfer metering. The following ap-

provals have been obtained:

e MID — approval number No. T10417

17
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e DGRL2014/68/EU / (PED-ap- No. 1ISG-22-12-1980 (TRZ 03) and
proval) approval number ISG-22-12-1994 (TRZ 03-K)

Independent whether a turbine meter can be remotely read (via the encoder) it is
fitted with a metrologically controlled mechanical index. The reading of this index is
the measurement result that serves as the basis for billing.

Type TRZ 03-K has not been approved for custody transfer metering.

1.6 Standards / Guidelines

All RMG turbine meters have passed the disturbance measurements in compli-
ance with OIML Recommendation IR-32/89, Annex A, with slight and heavy flow
disturbances. Therefore, this meter design meets the requirements for installation
in compliance with Technical Guideline G 13 Sec. 1. Test specifications are as laid
down in PTB Testing Instructions, Vol. 29 and 30, Testing of volume gas meters
with air under atmospheric and high pressure.

The RMG turbine meters of type TRZ 03 comply with EN12261, as well as to the
MessEV MID (2014/32/EU).

1.7 Validity of meter proving

The turbine meters of type TRZ 03 which are suitable for custody transfer metering
must be subjected to subsequent meter proving at regular intervals. The validity of
meter proving is determined in the German Metering and Calibration Rules (Mes-
sEV, Edition 11, December 2014) with the following periods:

Turbine meters without lubricator 8 years
Turbine meters with flow range 65 m3/h to <4.000 m3/h 12 years
Turbine meters with flow range > 4.000 m3/h to < 16.000 m3/h 16 years
Turbine meters with flow range > 16.000 m3/h unlimitted
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For reverification the meter has to be removed and tested at a test rig.

1.8 Measuring ranges

The measuring ranges are between 10 and 25,000 m3/h (flowing conditions). A
measuring range is specified for each meter size. It is limited by the minimum flow
rate Qmin and the maximum flow rate Qmax (chapter 6.1 Measuring ranges / Dimen-
sions / Pressure classes TRZ03 (PTB) and 6.2 Measuring ranges / Dimensions /
Pressure classes TRZ03-K).

For types TRZ 03 this is the flow range where the gas meter must indicate correct
values within the error limits specified by the German Metering and Calibration
Rules.

Turbine meters of type TRZ 03 have measuring ranges up to 1:30 even under
atmospheric pressure. If a high-pressure test is conducted in compliance with
Technical Guideline G 71) (PTB), the measuring range can be extended to 1:50.
Then the minimum flow rate Qmin HP is the lowest test point during high-pressure
testing. Types TRZ 03 may then be used for billing purposes within the specified
HP flow and density ranges.

The measuring range of type TRZ 03-K is 1:16

1.8.1 Extension of the measuring range

In the range of 0.2 Qmax to Qmax, the measuring behaviour of turbine meters is de-
termined by the aerodynamic conditions in the flow channel and the measuring
cross section. By means of many series of tests conducted both under atmos-
pheric pressure and under higher pressures and with an appropriate rating for
such ranges, it is possible to achieve a deviation of the calibration curve under at-
mospheric conditions and under high-pressure conditions of < 0.5% in the flow
range of 0.2 Qmax 10 Qmax.

In the lower flow range, the measuring behaviour is determined by the relationship
between the gas flow driving the measuring wheel and the slowing-down torques
due to drags (bearings and totalizer). The driving torques increase linearly with the
density and quadratically with the velocity of the gas to be measured. Due to the
physical conditions, the measuring range is therefore enlarged in relation to the
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density. The lower flow limit shifts in the direction of smaller loads (see also table
in chapte r6.3 Qumin depending on the operating pressure in natural gas). Use the formula be-
low as approximate equation:

de ~ Qmin i 2 (m3 /h)
\ P

The density p can be determined with the following approximate formula:

p=(p,+)ep, (kg/m’)
The influence of the temperature is not taken into account in this formula.

With:
Qmd:  Minimum flow rate at flowing conditions
Qmin:  Minimum flow rate of the gas meter
pm:  Operating pressure in bar
p: Density in kg/m?® (density of air at 20° C and 1,01325 bar = 1,2 kg/m?)
Pn: Standard density of the gas (standard density of natural gas ~ 0,8 kg/m3)

1.9 Accuracy of measurement

The following error limits apply within the permissible measuring range:

Measuring range: Qmin to 0,2 Qmax 0,2 Qmax t0 Qrax
Calibration limit") 2% +1%

TRZ 03 +1% +0,5%

TRZ 03-K +2% +1%

(DN 50, DN 80: + 3 %) (DN 50: £ 1,5 %)
1) maximum error due to the German Metering and Calibration Rules

It will be checked whether these limits are observed. They also apply to the high-
pressure range.
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Figure 2: Calibration curve of a turbine meter

The reproducibility, i.e. the difference between the results of two measurements
Under identical conditions, is as follows:

TRZ 03, TRZ 03-K: <+0,1%

1.10 Temperature ranges

For the standard designs of the turbine meters of types TRZ 03 and TRZ 03-K, the
following temperature ranges are permitted:

MID:
-25°C to +55°C (TRZ 03 for custody transfer metering)

DGRL2014/68/EU (PED):
-20°C to +80°C (Spheroidal graphite iron)
-40°C to +80°C (cast steel)

ATEX:
25°C to +70°C  (T4)

For different values the lowest range applies.

21
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1.11 Pressure loss

The pressure loss of RMG turbine meters has been reduced to a minimum thanks
to modifications with regard to design. The measuring points for pressure loss are
located 1 x DN upstream and downstream of the gas meter. The pressure loss is
calculated using the following formula:

Q2
Ap = Zp Pm ﬁ
where: Ap pressure loss [mbar]
Z, pressure loss coefficient
pm density [kg/m?]
Qm volume flow rate at measurement conditions [m3/h]
DN is the nominal diameter of the gas meter [mm]
Device type Z,
Turbine meter TRZ 03 / TRZ 03-K 3000
Turbine meter 3500
TRZ 03/ TRZ 03-K
G4000-45 DN300
G6500-45 DN400
L1 perforated-plate straightener as per ISO/DIN 3150
L2 perforated-plate straightener as per ISO/DIN 6300
L3 perforated-plate straightener as per ISO/DIN 9450
LP-35 perforated-plate straightener as per RMG-Norm 1260
RB 19 tube-bundle straightener as per ISO/DIN 1260

The values for Zp are approximate mean values. The exact value is calculated
from the pressure loss, which is determined during testing the turbine meter.

Example of calculation of the pressure loss for a turbine meter with upstream
perforatedplate straightener:

TRZ 03 in DN 150:

Qm =650 m*h
pm = 1,3 kg/m? (natural gas)

From the table on the previous page you may find:

Z,(TRZ 03) = 3000
Z, (LP-35) = 1260
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Calculation: Zptotary = 3000 + 1260
= 4260
2
= Ap:4260-1,3-%

= 4,2 mbar

1.12 Pressure tap

A pressure tap has been provided to connect the pressure transducer of a volume
corrector or a pressure gauge to read the pressure at measurement conditions
prevailing inside the gas meter. This pressure tap is identified by “p,”.

1.13 Using gas meters with different types of

gases
Gas type Symbol Density Meter Comments
at 0°C  housing
1,013
bar
Acid gas Special  Special measuring element
Air 1,29 Standard
Ammonia NH3 0,77 Standard O-rings / lubrication
Argon Ar 1,78 Standard
Butane CsaH10 2,70 Standard
Carbon dioxid CO2 1,98 Standard Excepion: food industry
Carbon monoxid (610) 1,25 Standard
Ethan CoHe 1,36 Standard

Ethylene (gaseous) C2H4 1,26 Standard Special design
Freon (gaseous) CCl2F2 5,66 Standard O-rings / lubrication

Helium He 0,18 Standard Reduced measuring range
Hydrogen H2 0,09 Special Reduced measuring range
Hydrogen sulphide H2S 1,54 Special  Special measuring element
(0,2%)

Methane CHa4 0,72 Standard

Nitrogen N2 1,25 Standard

23
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Oxygen (100%) 02 1,43 Standard Special design

Pentane CsH12 3,46 Standard

Propane C3Hs 2,02 Standard

Propylene (gaseous) C3Hs 1,92 Standard Special measuring element
Sulfur dioxide SO2 2,93 Special  Special design

City gas Standard

1.13.1 Suitability and safety for natural gas containing H2

The TRZ 03(-K) can be used in hydrogen-containing natural gas up to pure hydro-
gen. There are no safety-related concerns for this use.

In accordance with the German TR-G19 — the TRZ03 is suitable and ap-
proved for use in custody transfer applications — in natural gases with a
maximum hydrogen content of 10 mol-%, with the accuracy specified in
chapter 1.9 Accuracy of measurement.

Since there are currently no certified test rigs in Germany to calibrate meters with
higher hydrogen-containing gases, an accuracy above 10 mol-% cannot be tested
or certified.

Not custody transfer measurements are of course possible in natural gases with a
hydrogen content above 10 mol%. However, a reduced measuring range must be
taken into account if applicable. Please contact RMG for further information.

1.14 Installing the device in the pipeline

The units of RMG are equipped with flanges. The flange connections for the con-
nected pipes must comply with the connecting dimensions of the flanges of the
unit:

* ANSI-pressure levels: Flange in accordance with ASME B 16.5.

* DIN-pressure levels: Flange in accordance with DIN EN 1092.
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A Danger

Gas leakage for the wrong gaskets. If wrong flange gaskets are used for
connecting turbine gas meters, gas mayflow through leaks resulting in an
explosive gas mixture.

Poisoning and explosion hazard!

In addition, the stress of the flange is increased inadmissible when
tighteningthe bolts.

Make sure that no flange gaskets are protruding into the pipe.

Pay attention to a save mounting / hanging-up of the TRZ03 during
assembly toavoid the risk of bruising. Avoid having your fingers (or other
body parts) between any openings and gaps that are moved together when
tightening the flanges!

When installing the meter, take care of the flow direction indicated by an
arrow on the body.

Malfunction may be caused due to incorrect gaskets.

When wrong flange gaskets are used for turbine meters, which protrude
into the pipe, the measurement accuracy may be affected.

Make sure that the flange gaskets on the sealing surfaces are not protrud-
ing into the pipe.

The stability of the flange connection for gaskets and bolts with certain material
properties (see chapter 2.2.4 Seals and chapter 2.2.5 Screws) was proved to
AD2000 regulations.

e Other screw / flange - variants were not verified.

25
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2. Installation and Commissioning

2.1. Installation

Any components affecting the gas flow must be avoided directly upstream
of the turbine meter (see DVGW Guideline G 492Il and PTB Guideline G13).

An inlet pipe of a minimum of 2 x DN is required upstream of the RMG TRZ
03 turbine meter. The inlet pipe must be designed as a straight pipe sec-
tion of the same nominal diameter as the gas meter. If there is a heavy flow
disturbance, it is necessary to use flow straighteners (see table on next
page). A pipe or fitting (bend) of the same nominal diameter as the gas
meter and an overall length of 2 x DN must be installed downstream of the
gas meter.

Temperature measuring instruments may only be installed at a distance of
1 x DN or in the case of nominal diameters of > DN 300 at a minimum

distance of 300 mm.

If there are flow disturbances (e.g. due to a gas pressure regulator)
upstream of the inlet pipe, it is also necessary to use a perforated-plate
straightener. You can use perforated-plate straighteners complying with
ISO 5167-1 or of type RMG LP-35, the latter resulting in a pressure loss
which is 2.5 times lower than that of the standardized flow straightener.

I
)

1 Perforated Plate Straightener Perforated Plate Straightener LP-35

e The opening angle of reducers or expansion fittings installed upstream of a
turbine meter of type TRZ 03 or TRZ 03-K must not exceed 30°.
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In order to obtain precise measlurement results, the turbine meter must be in-
stalled in the gas line in such a way that no seals protrude from the flanges into
the pipeline.

Notice [

A protective screen should be installed on the intake side of the gas meter
to protect the turbine meter against any foreign particles possibly
contained in the gas flow. The protective screen can be a perforated plate
of sheet metal with a hole diameter of 3 mm which is available from RMG.

e The pm tap which is located on the RMG turbine meter is the pressure-
measuring point which was used for taking the relevant pressure at meas-
urement conditions during meter proving. This pressure-measuring point is
used for connecting pressuremeasuring instruments such as flow comput-
ers or volume correctors. Other connection options (e.g. for temperature
measurement) can be supplied on a pipe section on the output side of the
gas meter.

A Danger

Protect the turbine meter from damage caused by heavy flow variations,
e.g. if the downstream pipeline system must be filled or blown off.

If it is necessary to do welding work on the gas line, such work can only be
performed at a safe distance from the gas meter. Extreme temperatures
prevailing in the gas line in the proximity of the gas meter can result in a
permanent damage to the gas meter.

All electrical connections between the gas meter and the ampilifiers or the
flow computer must be carried out in compliance with the installation in-
structions. Make sure that these connections are intrinsically safe.

Any liquids remaining in the gas line after hydrostatic testing can damage
the interior parts of the gas meter. If hydrostatic testing is necessary, the
turbine meter must be replaced by a pipe section. Make sure that no liquid
remains in the gas line upstream of the gas meter after hydrostatic testing.

Manual TRZ 03- EN10 - December, 15th 2020




2 Installation and Commissioning RMG

28

2.2. Operating data
221 Threshold

Recommended threshold values for maximum service life and maximum accuracy:

Maximum overload: < 20% above Qmax
for a short time (< 30 sec)
Maximum flow or shock loads < 0.01-Qmaxsec 1% of Qmax/sec
e.g. starting up 0 - 100%: > 100 sec
Maximum pressure change: < 0.1 bar/sec
Maximum flow pulsation: <5%
Particle size in the gas flow: <5pum
Lubrication of bearings See chapter 4.2 Lubrication. Lubrication

intervals depend on the condition of the
gas (condensate, rust or dust)

Vibration / mechanical shock: <1 mm/sec (vibration velocity)

These specified data must be determined and checked during commissioning,
prior to filling and during the start-up and running-in phases of the gas meters. If
more than one threshold value occurs at the same time, appropriate action must
be taken in the station to improve the measuring conditions.

The operator must record all measuring data (gas meter and operating
data) during the whole period of operation in order to detect the causes of
a possible destruction of the gas meter at an early stage and take correc-
tive action in good time.

Corrective action or reduction of the critical operating conditions can be
achieved by the following measures for example:

. Start-up screens (mesh width < 0.15 mm)

. Filters

. Perforated plates (@ 3 - 4 mm) protecting the gas meter
. Valves with control drive mechanism (flow variation)

« Non-return valves (pulsation and return flow)
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Technical Guidline G 13

The installation conditions for new stations complying with TRG G 13 and the sim-
pler installation conditions for RMG turbine meters are compared in the table be-

low.

Type of flow Installation

disturbance conditions as per
TR G13

Inlet pipe > 5 DN
Outlet pipe > 2 DN

Inlet pipe > 10 DN

None
Bend Inlet pipe > 5 DN
Space bend Inlet pipe > 5 DN

and additionally, 2
perforated-plate
straighteners or one
tube-bundle
straightener

Gas pressure Inlet pipe > 5 DN
regulator with
sound attenua-

tor

Gas pressure Inlet pipe > 5 DN
regulator without and additionally, 2
sound attenua- perforated-plate

tor straighteners

Diffuser Inlet pipe > 5 DN
and additionally, 1
perforated-plate
straighteners

Diffuser with Inlet pipe > 5 DN

swirling flow and additionally, 2

perforated-plate
straighteners
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Installation Comments
conditions for
RMG gas meters

Type TRZ03

Inlet pipe = 2 DN
Outlet pipe 22 DN

The outlet pipe can also
be designed as a bend.

Flow disturbances up-
stream of this inlet pipe
need not be considered,
if the requirement for an
alternating and pulsating
flow is fulfilled.

Inlet pipe > 2 DN
Inlet pipe > 2 DN

Inlet pipe > 2 DN
and additionally,
1 perforated-plate
straightener

Inlet pipe > 2 DN
and additionally,
1 perforated-plate
straightener

Inlet pipe > 2 DN

Inlet pipe > 2 DN
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2.2.3 Perforated-plate straighteners

There are the following options for flow straighteners:

RMG L1 — L3 perforated-plate straighteners RMG LP-35 perforated-plate
compying with ISO 5167-1 and DIN 1952 straightener
| . e _
LI i
A ]
- - 4 - H- D - E D
<« » Y « —’:*ev
q - a D
> <«
Features ISO / DIN L1to L3 RMG LP-35
Hole diameter d d<0.05D 0.04 D 0.13D
Plate thickness e exd e=d 0.13D
Plate clearance a 05D<a<1D 05D -
Opening ratio m 02=m=<04 0.3 0.6
Pressure loss, dyn. Ap 5-15(c?p/2) 2-15(c?p/2)

In conjunction with RMG turbine meters, these flow straighteners fulfil the require-
ments of Technical Guideline G 13 and are approved under EU approval No.
D 81/7.211.10 for turbine meters.

224 Seals

It must be guaranteed that flange seals of RMG turbine meters do not protrude
from the flange into the gas line.

All seals approved as per AD2000-Regelwerk can be used depending on the re-
quirements for stability and reliability.

— gaskets: ko x Kp =20 x bp | k1 = 1,3 x bp [N/mm]
— grooved seals: ko x Ko =15 x bp | k1 =1,1 x bp [N/mm]
— spiral seals: ko Xx Ko =50 x bp | k1 = 1,4 x bp [N/mm]
— octagonal ring joint seal: Ko = 480 N/mm’
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For recommended dimensions, see the tables below.

Gaskets
DN
50
80
100
150
200
250
300
400
500
600

2"

4"
6"

10"
12"
16"
20"
24"

Grooved seals

50
80
100
150
200
250
300
400
500
600

DN

v
1,5 to 5mm
. d1 )
« d2 .
< >
PN 10 PN 16 ANSI150 PN 25 PN 40
d1 d2
77 107 107 105 107 107
90 142 142 137 142 142
115 162 162 175 168 168
169 218 218 222 225 225
220 273 273 279 285 292
274 328 330 340 342 353
325 378 385 410 402 418
420 490 497 514 515 547
520 595 618 607 625 628
620 695 735 718 730 745
ANSI 300/ANSI 600 PN 64
d1 d2 d1 d2

2" 69,8 88,9 65 87

3" 98,4 123,8 95 121

4" 123,8 154,0 118 144

6" 177,8 212,7 170 204

8" 228,6 266,7 220 258

10" 282.6 320.7 270 315

12" 339.7 377.8 320 365

16" 422.3 466.7 426 474

20" 530.2 581.0 530 578

24° 631.8 682.6 630 680
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Spiral seals
DN
50 2"
80 3"
100 4"
150 6"
200 8"
250 10"
300 12"
400 16"
500 20"
600 24"
2.2.5 Screws

ANSI 300 PN 64 ANSI| 600

d1 d2 D1 d2 d1 d2

69,9 85,9 66 84 69,9 85,9
101,6 120,7 95 119 101,6 120,7
127,0 149,4 120 144 120,7 149,4
182,6 209,6 174 200 174,8 209,6
233,4 263,7 225 257 225,6 263,7
287,3 317,5 279 315 274,6 317,5
339,9 374,7 330 366 327,2 374,7
422,4 463,6 426 466 412,8 463,6
525,5 577,9 530 574 520,7 577,9
628,7 685,8 630 674 628,7 685,8

The stability of the flange connection was verified using the screws listed in this
section in combination with the seals listed in the previous section. Other screw /
flange variants were not verified.

Pressure

up to and in-
cluding 40 bar

from 40 bar

Temperature ranges for screws and nuts

-10°C to +80°C

-40°C to +80°C

Variante 1 Variante 2 Variante 3

Screws complying with  Screws complying with

DIN EN ISO 4014

made of material 5.6,
Nuts complying with

DIN EN ISO 4032

made of material 5-2

Screw bolts comp

lying

with ANSI B1.1 made of
material ASTM A193

Grade B7,
Nuts complying w

ith

ANSI B1.1 made of ma-

terial ASTM A194
Grade 2H

DIN EN ISO 4014
made of material
25CrMo4, Nuts comply-
ing with DIN EN ISO
4032 made of material
25CrMo4

Screw bolts complying  Screw bolts complying  Anti-fatigue bolts comply-
with ANSI B1.1 made of with ANSI B1.1 made of ing with DIN 2510 made

material ASTM A320 material 42CrMo4, of material 25CrMo4,
Grade L7, Nuts complying with Nuts complying with DIN
Nuts complying with ANSI B1.1 made of ma- 2510 made of material
ANSI B1.1 made of terial 42CrMo4 25CrMo4

material ASTM A320

Grade L7

Expansion bolts may only be used on devices within the scope of the Pressure
Gauge Directive.
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3 Types of totalizers

3. Types of totalizers

The RMG turbine meter TRZ 03 can be fitted with different totalizers.

3.1 Type ,,F“ meter head

The current standard design is type “F” meter head without mechanical drive shaft
couplings. You can see this design in Figure 3: Type “F” meter head. Optionally,
an ENCO 08 encoder can also be integrated in the meter head (see Figure 1: Sec-
tional drawing of a turbine meter). In addition to the direct recording and display of
the operating volume flow, this design allows digital transmission to a flow com-
puter for calculating the standard volume flow rate. The necessary pressure and
temperature values can also be recorded, as shown in Figure 1: Sectional drawing

of a turbine meter.

1 Locking Screw

Figure 3:

Type “F” meter head

2 ENCO 08

33

Manual TRZ 03- EN10 -

December, 15th 2020



3 Types of totalizers R M G

This design provides no options for connecting additional mechanical
equipment.

The totalizer has the following features:
« LF pulse transmitter

- Standard: reed-contact
- Alternatively: inductive pulse transmitter
- Option: up to two additional inductive LF pulse transmitters

« HF pulse transmitters are optionally available,
pulse frequency approx. 100 Hz at Qax

« |IP 65 Protection class
« Universal readable
« Totalizer unit and HF 1 pulse transmitter are easily replaceable on site.

The electrical connector must be covered by a cap closure or a connecting
plug! Otherwise moisture may ingress into the meter head.

4 The ENCO-08 output connector is placed in the
meter head. It is 3-pole and has the assignment:
39 1= Vo (+)
@ 2 — - (not used)
Q] 3-Vo ()
2 4 — PE (protective earth)
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3 Types of totalizers

3.2 Type “F-D* meter head

Design and features like in the case of the type “F” meter head but additional with
a mechanical drive shaft in compliance with EN 12261 on the top side of the case.

The direction of rotation of the drive shaft (with view on the drive shaft) is clock-

wise.

Figure 4: Type “F-D“ meter head

For dimensions and instructions for the connection see the description of the type
“‘D” meter head (see below).

Especially note the maximum permissible torques (see the table below)!
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Permissible torques (type “F-D”)

Nominal
diameter

DN
50
50
80
80
80
100
100
100
150
150
150
200
200
250
250
250
300
300
300

400
400
400

500
500
500

600

Sizes

G
40
65
100
160
250
160
250
400
400
650
1000
1000
1600
1000
1600
2500
2500
4000

4000-
45

4000
6500

6500-
45

6500
10000

10000-
45

16000

Qmax

m3/h
65
100
160
250
400
250
400
650
650
1000
1600
1600
2500
1600
2500
4000
4000
6500
6500

6500
10000
10000

10000
16000
16000

25000

Qmin [m3/h]
1:20 1:10
- 10

8 16
13 25
20 40
13 25
20 40
32 65
32 65
50 100
80 160
80 160
130 250
80 160
130 250
200 400
200 400
320 650
320 650
320 650
500 1000
500 1000
500 1000
800 1600
800 1600
1300 2600

1:5
13
20
32
50
80
50
80
130
130
200
320
320
500
320
500
800
800
1300
1300

1300
2000
2000

2000
3200
3200

5000

Mmax [Nmm]
1:20 1:10
- 1,0
1,4 24
1,4 2,3
0,14 0,6
0,5 1,1
0,8 1,6
0,5 1,5
1,3 2
11,5 15,7
11 15
11 15
11 s
11 s
11 s
11 15
11 15
11 15
11 1S
11 1S
11 IS
11 15
11 15
11 15
11 1S
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1:5

2,0
3,9
3,9
1,3
21
3,3
2,4
3,3
37,3
37
37
37
37
37
37
37
37

37
37
37

37
37
37
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3.3 Type “A“ meter head

The old standard design is type “A” meter head without mechanical drive shaft
couplings.

This design provides no options for connecting additional mechanical
equipment.

1 Locking screw
Figure 5: Type “A“ meter head

The totalizer has the following features:

« LF pulse transmitter
- Standard: reed-contact
- Alternatively: induktive pulse transmitter

« HF pulse transmitters are optionally available,
pulse frequency approx. 100 Hz at Qp,ax
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3.4 Type “D“ meter head

Type “D” meter head provides two mechanical drive shafts where additional
equipment, e.g. slip-on pulse transmitters, volume correctors, etc., can be
attached under official supervision.

LLDUQUDH ﬂm

1 Locking screw

Figure 6: Type“D“ meter head

The totalizer has the following features:
« LFpulse transmitter

- Standard: reed-contact
- Alternatively: inductive pulse transmitter
- Option: one additional inductive pulse transmitter

- HF pulse transmitters are optionally available,
pulse frequency approx. 100 Hz at Qmax

. Additional mechanical equipment can be connected.

The drive shaft couplings of the meter head (type “D”) can be used for
connecting additional me-chanical or electronic measuring instruments. In
this case, the total driving torque must not exceed the approved value. If
no additional equipment is used, the drive shaft couplings are sealed.

The rotation rates of the drive shaft coupling depend on the meter size
(see table).
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" 2
o
~__X !
1 b 3

@_ a._) ________ _________ ( )

S e

Figure 7: Direction of rotation of the drive shafts

1 Counterclockwise 3 Clockwise
2 Direction of rotation: clockwise 4 Type ,D“ meter head
@25 M7
TG
- )
s EEEE
=1 - \ © NN

Figure 8: Dimensions of the drive shaft coupling

3.4.1 Connection of additional equipment

The drive shaft couplings of the meter head (type “D”) can be used for connecting
additional me-chanical or electronic measuring instruments. In this case, the total
driving torque must not exceed the approved value. If no additional equipment is
used, the drive shaft couplings are sealed.

When selecting cables, it must be ensured that the permitted threshold
values according to the EC type examination certificate of the relevant
equipment are not exceeded.

39
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Permissible torques (type “D” meter head)

Since the measuring range of turbine meters can be adversely affected by the
torque of additional mechanically driven equipment, the permissible maximum
torques in Nmm stated in the table below apply in relation to the flow range and
the nominal diameter.

Sizes

G
G

OO0 000 ()

(@)

\%

40
65

100

160

250

160

250

400

400

400
400

400

400

650

1000

1000

1000

G 1600

Nominal dia. DN

50

50

80

80

80

100

100

100

150

150

150

200

250

200

Qmax [M*/h]

65

100

160

250

400

250

400

650

650

1000

1600

1600

1600

2500

Qmin [m3/h] Mmax [Nmm]
13 -
10 —
20 —
16 1,0
32 2,0
13 1,4
25 2,3
50 3,9
20 1,4
40 2,3
80 3,9
13 =
25 0,6
50 1,6
20 0,8
40 1,4
80 2,3
32 0,8
65 1,4
130 3,4
32 0,6
65 2,0
130 3,9
50 2,0
100 4,0
200 9,8
80 16
160 38
320 90
80 16
160 38
320 90
80 12
160 20
320 36

0,05 Qo 16
0,1 Qo 39
0,2 Qo 98

Manual TRZ 03- EN10 - December, 15th 2020

max [Dar]

100

100

100

100

100

100

100

100

100

100

100

100

100
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3.5 General

Additional equipment or additional measuring instruments can only be
attached or removed under official supervision!

Before you connect additional equipment, make sure that the direction of
rotation and the rotation rate of mechanical transmission coincide.

After you have loosened the two locking screws located on both sides of
the meter head, you can turn all meter head designs (types A, D and F)
through 350° to reach an optimum position for tak-ing meter readings. To
do this, you need an SW 2 hexagon socket wrench.

If work has to be done on the meter head, please make sure that the official
seals are not damaged.

3.6 Pulse transmitters

The TRZ 03 und TRZ 03-K K turbine meters provide different sensors which sup-
ply volume pulses in a variety of frequency ranges. These pulses can be further
processed by volume correctors or remote totalizers, for example.

All pulse transmitters of the TRZ 03 have been approved for custody
transfer metering.

41
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The connection options are shown in the following illustration.

N —

NOoO Ok~ W

| -——>
1
E >
% -—-— >
T -——>
———
| 4 >
L2
6 5 |
(4-20 mA)
) |
E
a7 plaialet il >
[Ex] <@—L— non [Ex]
EEx i isolating amplifier 8 Servo-actuator
Digital-to-analog converter 9 Volume corrector
10 Gas flow recorder
Blade monitoring system 11 Remote totalizer
HFA1 12 Printer
HF2 13 Maximum-value recorder
HF3
LF 14 Min./max. contact

15 Volume corrector

Figure 9: Connection options of the TRZ 03

10
11
12
13

14

15
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A Danger

All pulse transmitters are intrinsically safe and must be con-
nected only to intrinsically safe circuits if they are used in ar-
eas subject to explosion hazards.

The safety barriers must meet the requirements of the 43
A& I1(2) G ExiallC

type of protection!

3.6.1 Connecting additional devices

The meter heads of the RMG TRZ 03 and TRZ 03K turbine meters are fitted with a
reed contact as standard. The pulse value corresponds to the rotation rate U..

See the indicating plate on the meter head for exact frequency data.

The guide values are given in the tables in chapter 6 Specifications. The maximum
pulse frequency is 0.3 Hz. Optionally, a slot-type initiator can be installed.

In applications where a higher resolution is required, an additional HF 1 pulse
transmitter can be installed. Then the maximum pulse frequency will be of the or-
der of approx. 300 Hz at Qmax. The connector pin assignments for the standard
design with a reed contact (alternatively, with a slot-type initiator) are shown in the
illustration below. Please also note the indicating plate on the meter head.
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AN
2
— 3
4
1 Slot type initiator 3 Slot initiator
HF (fmax = 300 Hz) (Option, NAMUR)
(NAMUR) LF (fmax = 0,3 Hz)
2 Connector 4 Reed-Contact

(fmax = 0,3 Hz)

Figure 10: Connector pin assignments for the HF 1 pulse transmitter

3.6.2 Pulse transmitters in measuring element (HF 2 and HF 3)

The higher-frequency flow signals from the HF 2 and HF 3 proximity sen-
sors are used for control purposes and in conjunction with electronic flow
computers suitable for custody transfer metering.

In the case of the HF 3 pulse transmitter, the pulses are picked off at the turbine
wheel, while they are picked off at the reference wheel for the HF 2 pulse transmit-
ter. The two wheels are arranged in such a way that two pulse series of the same
frequency are generated which are out of phase by 180°.

The exact frequency is determined during meter proving and is stated on a
supplementary data plate on the meter housing.

Manual TRZ 03- EN10 - December, 15th 2020



R M G 3 Types of totalizers

The guide values are listed in the tables on pages 37 through 39. The maximum
pulse frequency is approx. 2100 Hz at Qmax but depends on the meter size.

HF 2, HF 3
1\
0] =
d0| |O +
2
1 Proximity switch
2 Connector

HF 2: reference wheel
fmax = 2,1 kHz (NAMUR)
HF 3: turbine wheel

Figure 11: Connector pin assignments for the HF 2/3 pulse transmitter

Connections are made by means of multi-pin connectors.

Normally, an LF pulse transmitter is connected to contacts 1 and 4, while a single
HF 1 pulse transmitter is connected to contacts 3 and 6. Here the highest number
is always (+).

High-frequency pulse transmitters which go with the turbine wheel (HF 2) or the
reference wheel (HF 3) are usually connected to contacts 1 and 3 (for older
devices 1 and 6).

45
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Connector pin assignments

Connector, 3-pins (HF2/HF3)
Produced by Binder (series 713)

4

90

1+

2 not used

3 - HF signal Namur
4 PE conductor

Connector, 7-pins
(meter head “F“, HF2/HF3 for older devices),
Produced by Binder (series 693)

4 + LF signal reed or Namur

2.
5 + optionally, LF or HF signal

3 -
6 + HF signal Namur

7 PE (screen)
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Connector, 4 pins
(for older devices)

1-
2 + LF signal reed or Namur
3 notused

4 PE (screen)

Connector, 6 pins (for older devices)
produced by Harting

[] Das Bl kann ioh angozeigtvercen

1-
4 + LF signal reed or Namur

2-
5 + optionally, LF or HF signal

3-
6 + HF signal Namur

Here the cable connector is depicted.
(Connecting part is provided by the customer.)
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3.7 Specifications of the pulse transmitters

Elektrical data:

Reed-contact — Contact as make-contact element

max. switching voltage
max. switching current
max. conduct load

fmax

2>

LF - slot-type initiator

20 vV/DC
40 mA
200 mWw
0,3 Hz

Inductive proximity switch complying with DIN 19234 (NAMUR)

Supply voltage

2>

current if switch is not operated
current if switch is operated

fmax

HF 1 — slot-type initiator

7-9V DC

(with internal resistance Ri = 1 kQ)
>3 mA

<1mA

0,3Hz

Inductive proximity switch complying with DIN 19234 (NAMUR)

Supply voltage

2>

current if switch is not operated
current if switch is operated

fmax

HF 2/HF 3 — Naherungsinitiator

7-9V DC

(with internal resistance R; = 1 kQ)
>3 mA

<1mA

300 Hz

Inductive proximity switch complying with DIN 19234 (NAMUR)

Supply voltage

2>

current if switch is not operated
current if switch is operated

fmax

7-9V DC

(with internal resistance Ri = 1 kQ)
>3 mA

<1mA

2100 Hz

The power rating in terms of the intrinsic safety, refer to the added
certificates (s. Annex)
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3.8 Temperature measurement

In order to measure the gas temperature, a resistance thermometer can be used
in a thermowell in a fitting downstream of the gas meter. It is recommended that a
second thermowell, e.g. for a monitoring thermometer, be used. If such thermo-
wells are not provided for in the meter housing, temperature measurement must
be performed at a distance of up to 3 x DN or a maximum of 600 mm downstream
of the turbine meter.

All turbine meters of types TRZ 03 and TRZ 03-K from the nominal diameter of
DN 80 (3") upwards can be fitted with a thermowell for a PT100 resistance ther-
mometer. Due to their short size, turbine meters of type TRZ 03-K cannot be fitted
with a thermowell.

The measuring elements of the temperature sensors located outside the
gas line must be appropriately insulated against the weather.

In order to achieve optimum thermal conduction, oil as a heat transfer
liquid should be filled in the thermowells in any case.

Operating temperatures prevailing at outdoor metering stations in winter or at nat-
ural gas metering stations downstream of regulating stations are usually in the
range of -5°C to +10°C. By comparison, higher operating temperatures prevail at
metering stations located downstream of compressor stations.

49
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3.9 Commissioning
3.9.1  Filling with oil

When the turbine meters are delivered, the lubricators do not contain any
oil.

The oil pumps must not be filled with oil until they are at the installation
site prior to commissioning!

A small bottle of oil is supplied with each gas meter. Then you have to
perform an initial lubrication. For this see the detailed lubrication instruc-
tions in chapter 4.2 Lubrication.

3.9.2 Connecting the gas flow

Do not fill any downstream pipelines or station sections through the
turbine meter. This may speed up the turbine wheel and lead to
excessively high loads with resultant damage.

Short-time overload operation of 20% above the maximum flow rate Qmax is
permissible. Such load conditions should be avoided, however, since in
most cases they cannot be controlled and exceed the officially approved
limits for custody transfer metering. Moreover, such overloads reduce the
service life of the gas meter.

The gas flow must be free of foreign particles, dust or liquids. Otherwise it
is recommended that filters or separators be installed.
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A Danger

When commissioning this device, make sure that all cables are correctly
connected and routed.

The housing must be completely closed.

When connecting and commissioning the pulse generators and the en-
coder, follow the specifications of the corresponding standards

e DINEN 60079-0 and
e DINEN 60079-14
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4. Operation

4.1 Influences on the error of measurement due to
operation

411 Intermittent operation

Rapid changes of the gas flow should be avoided, since the turbine wheel
can follow these changes only with a certain delay due to its inertia. In this
way, errors of measurement occur, in particular, if the gas flow is shut off.

Since in this case the turbine wheel slows down after the flow has
stopped, a gas volume is measured which is always higher than that which
has actually flowed through the gas meter.

In the supplement to PTB Guideline G 13, an instrument is stipulated which rec-
ords the flow during the slow-down time of the turbine wheel for intermittent opera-
tion (i.e. if the gas flow is perma-nently switched on and shut off). If control signals
of a shut-off valve are available, this volume can be recorded by a suitable data
logger (if there is a TAZ 9 installed in an older station, this RMG device records the
slow-down volume for custody transfer metering purposes with the TRZ 03).

4.1.2 Influence of pulsations

The gas flow must be free of shocks or pulsations. A gas metering station can be
affected by flow pulsations, however, if the following equipment has been installed
upstream or downstream in the system:

e reciprocating piston compressors

e rotary displacement meters

e gas pressure regulators lacking steadiness of operation

e pipes where no gas flows (siphons)

Volume flow pulsation is the decisive quantity for evaluating the performance of
gas meters under the influence of pulsations. Volume flow pulsation is physically
always associated with pressure variations.

The following relation is established in a first approximation:
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A A DN2
Qrel ~ p rel ?K
With:
A
Qe is the relative volume flow pulsation (peak-to-peak)
Q : is the mean volumetric flow

Prot- is the relative pressure pulsation (peak-to-peak)

DN: is the nominal diameter of the gas meter

K: is a constant depending on standard density, velocity of sound,
compressibility, pressure at base conditions, temperature,
and station-specific parameters.

With this relation, it is possible to estimate volume flow pulsation on the basis of
pressure pulsation, which can be measured more easily. Direct measurement of
volume flow pulsation is preferable, however, since the results are more reliable.
The crucial factor is the pulsation at the location of measurement.

41.3 Consequences

In the case of pulsating flow, the turbine meter shows a measured value
which is too high.

Due to the pulse applied by the flow on the impeller which increases quadratically
with the flow velocity, the resultant rotational speed is higher than the mean value
of the flow velocity. The influence with high gas density is less but increases with a
high mass moment of inertia (heavy impeller) or fast-running wheels.

The influence is less with high gas density but increases with high mass moment
of inertia (heavy impeller) or fast-running wheels.

Furthermore, high pulsation amplitudes may result in premature wear of
shaft bearings due to in-creased load.
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41.4 Limiting values

Frequency ranges

e Itis generally unlikely that measured values will be distorted in the frequency
range above 100 Hz.

e In practice, it is hardly possible to initiate any significant flow variations at such
frequencies.

o Disturbances are to be expected most frequently in the frequency range
between 0.1 Hz and 100 Hz, since with typical station dimensions, the gas
column can be expected to produce resonances. Flow variations with a high
relative amplitude may occur.

e In the frequency range below 0.1 Hz, there is a quasi-steady flow which will not
cause any distortion with the gas meters.

Pulsation amplitudes

Studies have shown that no disturbances are to be expected in the case of relative
flow pulsations below 5% (peak-to-peak) and relative pressure pulsations of less
than 0.1% to 0.5% (peak-to-peak).

These data should be regarded as approximate values depending on the flow rate
and pulsation frequency involved.
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Lubricator

4 Operation

For lubrication, either an oil gun or a permanently fitted oil pressure pump is used.
The various designs are given in the tables below.

KO
GO
DS

DN

50
80
100
150
200
250
300
400
500
600

Type of oilpump

Pushbutton pump

Lever pump

Permanent lubrication

TRZ 03-K

Pressure classes

PN 10, 16
ANSI 150

DS (KO)"
DS (KO)"
DS (KO)"
DS (KO)"

KO

) Types in brackets are options

Manual TRZ 03- EN10 -

KO

GO
GO
GO
GO

KO
KO
KO
KO

GO

December, 15th 2020

Container volume Delivered quantity

8 cm3
150 cm3

0,114 cm3/stroke
1,5 cm3/stroke

TRZ 03

Pressure classes

PN 25, 40, 64, 100 PN 10,16 PN 25, 40, 64, 100
ANSI 300, 600 ANSI 150

DS (KO)"
DS (KO)"
DS (KO)
DS (KO)
DS (KO)

ANSI 300, 600
KO
KO
KO
KO
GO
GO
GO
GO
GO
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4.2.2 Specification for lubricating oils

For lubrication purposes, we recommend that you use only Shell Tellus S2
MA 10 or another lubricating oil with 2 to 4°E at 25°C in order to avoid dam-
age to the shaft bearings. You can order your supply of lubricating oil from
us in 1-liter containers under

Ref. No. 82.11.148.00 1 litre containment.

Shelf life of oil:
The shelf life depends on the operating conditions (e.g. UV light, humidity,
etc.). In principle the oil suffers no quality loss during the first 3-4 years.

4.2.3 Initial lubrication

When the turbine meters are delivered, the lubricators do not contain any oil. The
oil pumps must not be filled with oil until they are at the installation site prior to
commissioning. A small bottle of oil is sup—plied with each gas meter.

For the initial lubrication more pump strokes are necessary than for the
relubrications because first the oil pipes have to be filled with oil.

Pump DN 50 — DN 200 DN 250 — DN 600
(pushbuﬁ(())n pump) 40 strokes 45 strokes
eo - 10 strokes

(lever pump)

4.2.4 Relubrication

The relubrication intervals are stated on an indicating plate on the meter
housing. See also chapter 4.2.5 Lubrication procedure.
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Example:

Re - Lubrication
At 3 month intervals, 2 strokes.
Lubricant: 2 - 4°E with 25°C
The containervolume of 0,15 litre
is for 3 years sufficient. 57
Supplementary info see operating instruction.

In the case of poor operating conditions, such as condensate forming be-
cause of water or hydrocarbon, or dust-laden gas, or service temperatures
above 50°C, we recommend that lubrication will be performed at shorter
intervals, even daily under extreme conditions (permanent building of con-
densate).

If the gas meter is operated under the above-mentioned conditions, it is
likely that its service life will be reduced. If you have questions to the
relubrication in such cases please contact RMG.

4.2.5 Lubrication procedure

Proceed as follows to fill and lubricate the pumps:

Pushbotton pump (KO)

I

I

1 Cover
2 Gap
3 Knurled cover
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To fill with oil
e Unscrew cover.
o Fill with oil.

e Screw on cover again.

To lubricate up to 50 bar

e Unscrew knurled cover

e Press pushbutton, which is now visible, once for each stroke
(delivered quantity: 0,114 cm3/stroke)

e Screw on knurled cover again. Make sure you stop screwing as soon as you
can feel a resistance and leave a gap of approx. 7 mm.

To lubricate meters over 50 bar:

e Loosen the knurled cover

e Screw on the pushbutton tightly, once for each stroke
(delivered quantity: 0,114 cm3/stroke)

e Screw on knurled cover again. Make sure you stop screwing as soon as you
can feel a resistance and leave a gap of approx. 7 mm.

Initial lubrication: 40 stokes (up to DN 200)
45 strokes (from DN 250)
Relubrication: 6 strokes (every 3 months

Lever pump (GO)

~

1 Cover
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Lever pump (GO) To fill with oil

e Pull off cover upwards

e (when using a lever pump with transparent container, unscrew cover).
e Fill'in oil.

e Push on cover again tightly (or screw it on again).

To lubricate

e Move lever once for each stroke as far as it will go.
(delivered quantity: 1,5 cm3/stroke)

Initial lubridcation: 10 strokes
Relubrication: every 3 months
up to DN 400: 2 strokes
from DN 500: 3 strokes

4.2.6 Maintenance instructions

RMG turbine meters are maintenance-free except that they require lubrication at
regular intervals. Since all gas meters fitted with oil pumps are shipped with an
empty oil storage tank, it is absolutely essential to fill the storage tank of the oil
pump with oil and perform the initial lubrication before the gas meter is put into
service (see section “Lubrication”).

The operator should nevertheless check the turbine meter at regular intervals. In
this connection, please refer also to DVGW code of practice G 495. (Gas pressure
regulators for monitoring and servicing large-scale gas metering systems)

The gas meter should be checked for accuracy approximately every two years de-
pending on whether it is possible or necessary to perform such checks. This can
be done as follows:

. In the station itself by connecting two gas meters in series.
 In an officially acknowledged testing laboratory for gas measuring instruments.
« In the factory.

(chapter 1.7 Validity of meter proving)
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5. Labelling

All important data which are necessary for operating the gas meter are stated on
the plates which are affixed to the meter housing, totalizer or pulse transmitters.

Turbine meter
type TRZ 03

DN
Q
Qumax m?/h
m?h
bar

bar \
°c |

Pérm
p
TS

O G

Ll

ser. no.
year

C € wxx| 0102, 0091 T10417
EN 12261/AC1,0
tam=-25°C...+55°C (TC2)

RMG Messtechnik GmbH

Otto-Hahn-Str. 5 RMG

35510 Butzbach / Germany

S

Main data plate of the TRZ 03 turbine meter with type “A” meter head

TS: Permitted temperature range for meter housing (PED)
PS: Maximum permitted pressure for meter housing (PED)
tam: Permitted temperature range for custody transfer metering (MID) “A”

Mmax =M1 + M2 |INmm CE€
ser.no.[ ]

year

Turbine meter
G [______] Type:TRZO3
Qumax m¥h (D 81
Qun[________Imih o
S —

P
:l RMG MESSTECHNIK GMBH
e Germany

Main data plate of the TRZ 03 turbine meter with type “D” meter head
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Main data plate of the TRZ 03 turbine meter with type “F” meter head
(PTB approval)

'@ Www.rmg.com Otto-Hahn-Str. 5
O TRZ 03 RMG Messtechnik GmbH 35510 Butzbach / Germany
DN PS bar H.-Nr|
e p bar H.-J. [ |/
N Qmax m*h TS °C /
N\ Qmin m¥h G

—_—
\ c € [wxx] 0102, 0091 T10417 RMG / '

EN12261/AC1,0 M2/E2
tam=-25°C...+55°C (TC2)

Main data plate of the TRZ 03 turbine meter with type “F” meter head

(MID approval)

TS: Permitted temperature range for meter housing (PED)

PS: Maximum permitted pressure for meter housing (PED)

tam: Permitted temperature range for custody transfer metering (MID) “F”
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Volumeter
type TRZ 03-K
/ Qmax m3h
/ Qmin m?h \
‘ PS bar \
TS °C }
| © Tmin °C 1‘
Tmax oc “‘
ser.no. C€0091
year

RMG Messtechnik GmbH

—
Ofto-Hahn-Str. 5 RMG
e

35510 Butzbach / Germany

Main data plate of the volumeter with type “A” meter head

Turbine meter type TRZ03-K

Main data plate of the volumeter with type “F” meter head

' Pulse Outputs
For use only with intrinsically
safe and approved equipment

11+ 4 1me2
2,2+ +51m% |
| 133 6/1m*=

IR

{1+
\

imp

LF-Reed

imp
HF1-Namur|

Built-in pulse transmitters, type “A”, “D” and “F” meter heads.

For use only with intrinsically safe and approved

equipment.
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RMG 5 Labelling

Re - Lubrication
At 3 month intervals, 2 strokes.
Lubricant: 2 - 4°E with 25°C
The containervolume of 0,15 litre
is for 3 years sufficient.
Supplementary info see operating instruction.

Indicating plate for relubrication of the main bearings
At 3-month intervals, 2 strokes. Lubricant: 2 - 4°E with 25°C. The containervolume
of 0,15 litre is for 3 years sufficient. Supplementary info see operating instruction.

Re - Lubrication
At 3 month intervals, 6 strokes.
Lubricant: 2-4°E with 25°C
The containervolume of 8 ml
is for 272 years sufficient.
Supplementary info see operating instruction.

Indicating plate for relubrication of the main bearings
At 3-month intervals, 6 strokes. Lubricant: 2-4°E with 25°C. The containervolume
of 8 ml is for 274 years sufficient. Supplementary info see operating instruction.

Arrow indicating the direction of flow

Pr

Indication of the reference pressure tap

63
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DN
mm

50
2"

80
3“

100
4"

150
6“

200
8"

250
1 Oll

300
12"

400
1 6"

500
20ll

6. Specifications

6.1

Size

G 40
G 65

G 100
G 160
G 250

G 160
G 250
G 400

G 400
G 650
G 1000

G 1000
G 1600

G 1000
G 1600
G 2500

G 2500

G 4000

G 4000
-45

G 4000

G 6500

G 6500
-45

G 6500
G 10000
G 10000

Measuring ranges / Dimensions / Pressure

classes TRZ03 (PTB)

Measuring range
Qmin'Qmax / m3/h

1:10/1:20

13-65*"
10-100*2

16-160
12.5-250*2
20-400*2
12.5-250
20-400
32-650

32-650
50-1000
80-1600

80-1600
125-2500

80-1600
125-2500
200-4000

200-4000
320-6500
320-6500

320- 6500
500-10000
500-10000

500-10000
800-16000
800-16000

1:30

20-650

32-1000
50-1600

50-1600
80-2500

80-2500
130-4000

130-4000
200-6500
200-6500

200-6500
320-10000
320-10000

320-10000
500-16000
500-16000

Ua

m3

oo
—_— )

UL I (L U (L U I L G -

—_
o

10
10

10
10
10

10
10
10

10
10
10

10
100
100

Press. classes/Approx.

PN

10/16
25/40
100
10/16
25/40
100

10/16
25/40
100

10/16
25/40
100
10/16
25/40
64/100
10/16
25/40
64/100

10/16
25/40
64/100

10/16
25/40
64/100

10/16
25/40
100

kg
13
21
21
20
25
34

25
32
45

50
60
70/90

7S
95
150/160

100/110

135/150
180/225

138/150
225/265
275/290

200/290
350/440
525/580

560/610
640/700
830/1060

ANSI

150
300
600
150
300
600

150
300
600

150
300
600

150
300
600

150

300
600

150
300
600

150
300
600

150
300
600

kg
13
13
21
20
25
36

30
35
55

50
65
100
100
120
160
110
160
260

155
230
310

350
460
575

620

150

240

300

450

600

750

900

Dimensions

mm

H

210

230

240
260
270

265
265
285

300
320
320

330

360

1200 400

650 1500 450

1075
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60

96

120

180

240

300

360

480

600

B

160

180

200

220

260

390

410

450

490




RMG 6 Specifications

600 G10000 800-16000 gon 1enno 100 . io 9001940 - 150 950
4" 16000  1250-  2o0oe000 0o 25/40  980/1075 300 1000 1800 500 720 540
25000 100  1230/1570 600 1600
*1 (Measuring range 1:5) DN 500 and DN 600 only ANSIG00RF
(other flanges only on request) 65

*2 For DN50 / DN80 a measuring rang of 1:20 is only achievable for p > 3 barg

PN pressure classes complying with ,C
DIN EN 1092, * 5
ANSI pressure classes complying with T
B16.5 -
h 4
_________ )} 5
The turbine meters of all pressure J L )

classes can be fitted with a thermowell
to accommodate a resistance
thermometer.
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6.2 Measuring ranges / Dimensions / Pressure

classes TRZ03-K
. Measuring Pressure . . . .
Nominal range Ua classes L H Weight Housing design
dia DN Qmin-Qmax
mm  Zoll m3/h m?3 mm mm  App. kg
50 2¢ 6-100 0,1 PN 10‘,136, 25, 150 212 10 Flanged-end
ANSI 150, design
300, 600
80 3¢ 13-160 1 PN10,16,25 120 245 14
16-250 ANSI 150
(25-400)
100 4¢ 25-400 1 PN10,16,25 150 255 25
(40-650) ANSI 150
150 6° 40-650 1 PN10,16,25 175 285 40 4
65-1000 ANSI 150 _ ~_ H
(100-1600) 1F 1
. v v
L] L L
200 8¢ 100-1600 10 PN 10,16,25 200 305 60
160-2500 ANSI 150
250 10¢ 160-2500 10 PN 10,16,25 300 300 70
(250-4000) ANSI 150
300 12¢ 250-4000 10 PN10,16,25 300 365 100
(400-6500) ANSI 150
400 16° 400-6500 10 PN 10,16,25 600 390 280
(650-10000) ANSI 150
500 20“ 650-10000 10 PN 10, 16,25 750 445 500
(1000-16000) ANSI 150
PN 40, 64, 750 515 650
100

ANSI 300, 600

600 24“ 1000-16000 100 PN 10, 16,25 900 465 650
(1600-25000) ANSI 150

PN 40, 64, 900 580 850
100
ANSI 300, 600

DN500 and DN600 only on request.

The details about pressure range, weights and dimensions must be agreed upon
when ordering.

Manual TRZ 03- EN10 - December, 15th 2020



Nominal Measuring
range
dia DN Qmin'Qmax
mm in m3/h
50 2¢ 6-100
80 3¢ 10-160
16-250
(25-400)
100 4¢ 25-400
(40-650)
150 6° 40-650
65-1000
(100-1600)
200 8¢ 100-1600
160-2500
250 10¢ 160-2500
(250-4000)

DN 300 - 1000 on request

m3

0,1

1

1

1

10

10

Pressure
classes

ANSI 300,
600

ANSI 300,
600

ANSI 300,
600

ANSI 300,
600

ANSI 300,
600

ANSI 300,
600

* Dimension “H” with built-in totalizer
(with attached totalizer: dimension “H” + 28 mm)

Manual TRZ 03- EN10 -

L

mm
80

120

150

175

200

250

H*

mm
212

245

255

285

305

300

6 Specifications

. Housin
Weight desigr?
App. kg

15 Monoflange

design
= &

50 L

e L—»
100
130
200

December, 15th 2020
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68 DN

[mm]

50

80
100

150
200

250
300
400

500

600

6.3 Qmin depending on the operating pressure in

G-
value

65
100
160
250
160
250
400
400
650
1000
1000
1600
1000
1600
2500
2500
4000
4000-45
4000
6500
6500-45
6500
10000
10000-45
10000
16000

[ p = 1 bar; means atmospheric pressure

natural gas

Values for custody transfer metering, according to MID approval

Qmax
[m?/h]

100
160
250
400
250
400
650
650
1000
1600
1600
2500
1600
2500
4000
4000
6500
6500
6500
10000
10000
10000
16000
16000
16000
25000

Flow [m3/h]
at pmin=1 barl"l
MRE! 1:20
Qt Qmin
20 581
32 8l
50 12,5
80 20
50 12,5
80 20
130 32
130 32
200 50
320 80
320 80
500 125
320 80
500 125
800 200
800 200
1300 320
1300 320
1300 320
2000 500
2000 500
2000 500
3200 800
3200 800
3200 800
5000 1250

Qmin [Mm3/h] depending on operating pressure pmin [bar(g)]

MR 1:30 MR 1:50
Qmin Pmin Qmin Pmin
5 15 3,2 50
8 3 5 10
13 3 8 10
8 3 5 25
13 3 8 10
20 3 13 4
20 3 13 10
32 3 20 4
50 3 32 4
50 3 32 4
80 3 50 4
50 3 32 10
80 3 50 4
130 3 80 4
130 3 80 4
220 3 130 10
220 3 130 10
220 3 130 10
335 3 200 10
335 3 200 10
335 3 200 10
535 3 320 10
535 3 320 10
535 3 320 10
835 3 500 10

21 MR = Measuring range = Qmax / Qmin
Bl MR: 1:20; for p = 3 bar(g)

To get the Qmin, the high pressure value for defined values of the operating pres-

MR 1:80
Qmin  Prmin
3,2 50
5 25
5 25
8 10
8 25
13 10
20 10
20 10
32 10
20 25
32 10
50 10
50 10
80 25
80 25
80 25
125 25
125 25
125 25
200 25
200 25
200 25
315 25

MR 1:100
Qmin  Pmin
6,5 15
6,5 40
10 15
16 15
16 15
25 15
16 40
25 25
40 25
40 25
65 40
65 40
65 40
100 40
100 40
100 40
160 40
160 40
160 40
250 40

MR 1:120
Qmin  Pmin
5 25
8 25
13 25
13 25
20 25
20 40
35 40
35 40
55 60
55 60
55 60
85 60
85 60
85 60
135 60
135 60
135 60
210 60

MR 1:160
Qmin  Pmin
10 40
10 40
16 40
16 60
25 60
25 60
40 80
40 80
40 80
63 80
63 80
63 80
100 80
100 80
100 80
160 80

sure and for other gas types you can calculate it using the formula in chapter 1.8.1
Extension of the measuring range or you can contact the RMG service.
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6.4 Values for secondary metering for meters with-
out MID approval

65
100
160
250
400
650
1000
1600
2500
4000
6500
10000
16000

Qmax
m3/h

100
160
250
400
650
1000
1600
2500
4000
6500
10000
16000
25000

QminLP1)
m3/h

102)
162)
13
20
32
50
80
130
200
320
500
800
1300

72
111
178
277
444
721

6 Specifications

10
4

6

6

8
13
20
31
51
78
126
196
314
510

Qmin, HP - natural gas
m3/h
Operating pressure in bara

15 20 30 40 50
3 3 2 2 2
4 4 3 3 2
4 4 3 3 2
6 6 5 4 4
10 9 7 6 6
16 14 11 10 9
26 22 18 16 14

42 36 29 26 23
64 55 45 39 35
103 89 72 63 56
160 139 113 98 88
256 222 181 157 140
416 361 294 255 228

1) LP-standard measuring ranges 1:20 and 1:30 (on request)
2) Measuring range 1:10

To get the Qmin, HP value for defined values of the operating pressure and for
other gas types you can calculate it using the formula in chapter 1.8.1 Extension of

the measuring range or contact RMG.

Manual TRZ 03- EN10 -

December, 15th 2020

o O W NN

RN
w

32
51
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99
161

69




6 Specifications

70

6.5 Overview of the materials used

Designation
Meter housing
Flow straightener
Turbine wheel

Measuring element
housing

Measuring element
bearings

Ball bearings
Shafts

Gearing

Magnetic coupling
Meter head
Totalizer

Meter board

Material

GGG40, cast steel or welded steel *
Delrin, aluminium or steel

Delrin or aluminium

Aluminium

Aluminium and/or stainless steel

Stainless steel

Stainless steel

Stainless steel or plastic
Stainless steel

Aluminium

Plastic

Aluminium, die-cast zinc or brass

* The meter housing DN50 and DN80 can be made of round steel (solid material) for the lower
pressure classes PN10, PN16, PN25, PN40 and ANSI150. Please contact RMG if necessary.
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RMG Annex

Annex

Certificates for LF-/HF-sensors and encoder
The transmitters used in the turbine meters have their own ATEX approval and are

marked according to the following table. "
Pulse EC-Type examination
transmitter | Type of sensor Certificate Manufacturer | Annex
type according to directive 94/9/EG
LF- Hamlin
pulse Reed contact: Not required IP22 4NX A
transmitter 59140-010 (passive component) Diss, Norfolk 1 page
(LF) England
HF- .
pulse Inductive proximity BVS 08 ATEX E026 IFM electronic B
transmitter switch: N7S20A @ IECEx BVS 09.0016 2_45127 Essen 5 pages
(HF1) Il 1 GExiallC T* Ga ermany
:El-se Inductive proximity PTB 01 ATEX 2192 IFM electronic c
. ) IECEx PTB 08.0058 D-45127 Essen
transmitter switch: NFS03A | Ex) Germany 8 pages
(HF2 and HF3) 11 GExiallCT5 Ga

* see the certificate below
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12 11

Magnetic coupling

High-frequency pulse transmitter HF 1
Meter head type ,F*

Low-frequency pulse transmitter LF
Digital index

Oil pump

High-frequency pulse transmitter HF2
Reference wheel

High-frequency pulse transmitter HF3
Turbine wheel

pr connection

Flow straightener

- .
QOWoO~NOOOARWN-=-

-
N —

Figure 12: Sectional drawing of a turbine meter
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RMG Annex

Certificates
e EU-Declaration of Conformity TRZ 03
e EU-Declaration of Conformity TRZ 03-K

o EG-Baumusterprufbescheinigung fur NF- und HF-Sensoren 3

o EG-Baumusterprufbescheinigung (1. Nachtrag) fur NF- und HF-Sensoren

o EG-Baumusterprufbescheinigung fur NF- und HF-Sensoren

e EG-Baumusterprufbescheinigung (1. Erganzung) fur NF- und HF-Sensoren

e EG-Baumusterprufbescheinigung (2. Erganzung) fur NF- und HF-Sensoren E—
e EG-Baumusterprufbescheinigung (3. Erganzung) fur NF- und HF-Sensoren

e EU-type examination certificate

e Production Quality Assurance Notification

e Certificate on Pressure Equipment Directive 2014/68/EU Modul D

e Certificate on the approval of a quality system

e EU-type examination certificate — production type Modul B according to di-
rective 2014/68/EU ~ TRZ 03

e EU-type examination certificate — production type Modul B according to di-
rective 2014/68/EU ~ TRZ 03-k
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RMG

B

Reliable Measurement of Gas

EU-Declaration of Conformity
EU-Konformitétserkldrung

q3

We RMG Messtechnik GmbH
Wir Otto — Hahn — StraBe 5
35510 Butzbach
Germany

Declare under our sole responsibility that the product is in conformity with the directives. Product is
labeled according to the listed directives and standards and in accordance with the Type-Examination.
Erklaren in alleiniger Verantwortung, dass das Produkt konform ist mit den Anforderungen der Richtlinien. Das entsprechend
gekennzeichnete Produkt ist nach den aufgefiihrten Richtlinien und Normen hergestellt und stimmt mit dem Baumuster iiberein.

Product Turbine Meter TRZ 03

Produkt Turbinenradgaszéhler TRZ 03
Harmonisation Legislations
Harmonisierungsrechtsvorschriften ATEX PED MID
e 2014/34/EU 2014/68/EU 2014/32/EU
EU-Richtlinie
Marking 11 2G Ex ib T6 / T4
Kennzeichen @ - -

Normative Documents
Normative Dokumente

EN 60079-0: 2012
EN 60079-11: 2012

AD 2000 ~ Merkblatter

EN 12261:2002/A1:2006

Ex Gutachten fiir Reed Schalter

EC Type-Examination 1SG-22-12-1980 T10417
& PTB 01 ATEX 2192
issued by Rev. J
z (HF2-D & HF3-D) .
EG-Baumusterpriifung ausgestellt TUV Hessen NMI
durch Germany Netherland
BVS 08 ATEX E 026
(HF1)
o Modul D
Approval of a Quality Modlh.D
73 202 2839 DE-M-AQ-PTB023
System by ) ,
. - Notified Body: 0091 Notified Body: 0102
Anerkennung eines -
—— TUV Hessen PTB
Qualitatssicherungs-systems durch
Germany Germany

The object of the declaration described above is in conformity with Directive 2011/65/EU of the
European Parliament and of the Council of 8 June 2011 on the restriction of the use of certain
o hazardous substances in electrical and electronic equipment.
2011/65/EU  per oben beschriebene Gegenstand der Erklérung erfiillt die Vorschriften der Richtlinie 2011/65/EU des
Européischen Parlaments und des Rates vom 8. Juni 2011 zur Beschrénkung der Verwendung bestimmter
geféhrlicher Stoffe in Elektro- und Elektronikgeréten.

RMG Messtechnik GmbH
Butzbach, den 04.07.2019

Pords

72 A
S/ /

8 //;; / /Q;

- "4
Thorstéﬁ)ietz, Managing Director

Sitz der Gesellschaft Butzbach * Registergericht Friedberg HRB 2535

G ung Barbara

Thorsten Dietz
Qualitéitsmanagement DIN EN ISO 9001:2015

/S/ascha Kérner, Technischer Leiter

Seite | von 1
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RMG

s S

Reliable Measurement of Gas

EU-Declaration of Conformity
EU-Konformitétserkldrung

We RMG Messtechnik GmbH
Wir Otto — Hahn — Stralle 5

35510 Butzbach
Germany

Declare under our sole responsibility that the product is in conformity with the directives. Product is
labeled according to the listed directives and standards and in accordance with the Type-Examination.
Erkigren in alleiniger Verantwortung, dass das Produkt konform ist mit den Anforderungen der Richtlinien. Das entsprechend
gekennzeichnete Produkt ist nach den aufgefiihrten Richtlinien und Normen hergestellt und stimmt mit dem Baumuster (iberein.

Product Turbine Meter TRZ 03-K
Produkt Turbinenradgaszéhler TRZ 03-K
Harmonisation Legislations
Harmonisierungsrechtsvorschriften ATEX PED
EU- Directives
» 2014/34/EU 2014/68/EU
EU-Richtlinie
Marking @ 112G Exib T6 / T4 .
Kennzeichen
Normative Documents EN 60079-0: 2012
X AD 2000 - Merkblatter
Normative Dokumente EN 60079-11: 2012
Ex Gutachten fiir Reed Schalter
o e
EC Type-Examination issued by Rev. M
N (HF2-D & HF3-D) =
EG-Baumusterpriifung ausgestellt durch TUV Hessen
German
BVS 08 ATEX E 026 ‘
(HF1)
Modul D
Approval of a Quality System by 73 202 2839
Anerkennung eines Qualitatssicherungs- - Notified Body: 0091
systems durch TUV Hessen
Germany

The object of the declaration described above is in conformity with Directive 2011/65/EU of the
European Parliament and of the Council of 8 June 2011 on the restriction of the use of certain
RoHS hazardous substances in electrical and electronic equipment.
2011/85/EU  Der oben beschriebene Gegenstand der Erklérung erfillt die Vorschriften der Richtlinie 2011/65/EU des
Européischen Parlaments und des Rates vom 8. Juni 2011 zur Beschrénkung der Verwendung bestimmter
geféhrlicher Stoffe in Elektro- und Elektronikgeréten.

RMG Messtechnik GmbH /// ‘ [/ //[’ ‘ / / 5 / /
Butzbach, den 01.03.2019 V. JS N A4y adhd

v
Thorstéf(Dietz, Manlaging Director Michael Schéch, Engineering Manager
Sitz der Gesellschaft Butzbach * Regi: icht Friedberg HRB 2535
Geschiiftsfiihrung Barbara Baumann, Thorsten Dietz
Qualititsmanagement DIN EN ISO 9001:2015 Seite 1 von |
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4]

(3)
(4)
(5)

(6)

(8)

(9)

{(10)

(11)

(12)

B> DEKRA

EG-Baumusterpriifbescheinigung
- Richtlinie 94/9/EG -

Geréate und Schutzsysteme zur bestimmungsgemiRen Verwendung
in explosionsgefidhrdeten Bereichen

BVS 08 ATEX E 026

Gerit: Ndherungssensor Typ I7*2***-N***
Hersteller: ifm electronic gmbh
Anschrift: 45127 Essen

Die Bauarl dieses Gerates sowie die verschiedenen zulassigen Ausfihrungen sind in der Anlage zu
dieser Baumusterprifbescheinigung festgelegt.

Die Zertifizierungsstelle der DEKRA EXAM GmbH, benannte Stelle Nr. 0158 gemal Artikel 9 der
Richtlinie 94/9/EG des Europaischen Parlaments und des Rates vom 23. Marz 1994, bescheinigt,
dass das Gerat die grundlegenden Sicherheits- und Gesundheitsanforderungen fur die Konzeption
und den Bau von Geraten und Schutzsystemen zur bestimmungsgemafien Verwendung in
explosionsgeféhrdeten Bereichen gemaB Anhang Il der Richtlinie erfallt.

Die Ergebnisse der Prufung sind in dem Prufprotokoll BVS PP 08.2029 EG niedergelegt.

Die grundlegenden Sicherheits- und Gesundheitsanforderungen werden erfallt durch
Ubereinstimmung mit:

EN 60079-0:2005 Aligemeine Anforderungen

EN 60079-11:2007 Eigensicherheit I’

IEC 60079-26:2006 Gruppe Il Zone 0-Gerate

EN 61241-0 2006 Aligemeine Anforderungen

EN 61241-11: 2004 Eigensicherheit 'iD’

Falls das Zeichen X' hinter der Bescheinigungsnummer steht, wird in der Anlage zu dieser
Bescheinigung auf besondere Bedingungen fir die sichere Anwendung des Gerates hingewiesen.

Diese EG-Baumusterprifoescheinigung bezieht sich nur auf die Konzeption und die
Baumusterprifung des beschriebenen Gerates in Ubereinstimmung mit der Richtlinie 94/9/EG

Fur Herstellung und in Verkehr bringen des Gerstes sind weitere Anforderungen der Richtlinie zu
erflllen, die nicht durch diese Bescheinigung abgedeckt sind.

Die Kennzeichnung des Gerates muss die folgenden Angaben enthalten:

& 111G GaExiallCT4/T5/T6
11D Ex iaD 20 T125°C /100 °C/85°C

DEKRA EXAM GmbH
Bochum, den 31. M&rz 2008

W2 Gl7

_Zertifizierungsstelle Fachbereich

Sete 1von 2 2u BVS 08 ATEXE 026
Diases Zarkat darf nur volistandig und unverdnden weilerverbeeitet werden

DEKRA EXAM GmoH  Dinnendahlstraie 8 44509 Bochum Telefon 0234/3898-105 Telefax 0234/3698-110  E-mall 2s-axsmEDdekrs.com
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Annex

(13) Anlage zur
(14) EG-Baumusterpriifbescheinigung
BVS 08 ATEX E 026
(15) 15.1 Gegenstand und Typ
Néaherungssensor Typ [7*2***-N***
Anstelle der *** werden in der vollstandigen Benennung Buchstaben und Ziffern eingefugt, die
unterschiedliche Ausflihrungen kennzeichnen.
15.2 Beschreibung
Der Naherungssensor dient in explosionsgefahrdeten Bereichen zur Erfassung metallischer
Gegenstande.
15.3 KenngréRen
Eine der folgenden Kombinationen mit den resultierenden Temperaturwerten:
Elektrische | Spannung Ui [V] 15 16 16 16
KenngréRen | Stromstarke li 50 25 25 52
(mA] _
Leistung Pi [mW]| 120 34 64 169
Temperaturklasse 6 | T4 |T6 |T5 |T4 |T6 |[T5 |[T4 |T6 [T5 | T4
max. Oberflachentemperatur 85 | 125/ 85 | 100 {125 |85 | 100 | 125 {85 | 100 | 125
[°C] fur Staub
Typ | Max. Umgebungstemperatur (-40 °C bis) o
1782***.N*** 60 [100 |72 |87 | 10070 |85 [100 |55 |70 | 100
I7R2**-N*** 60 (10075 |90 | 100 |70 |85 |[100 |55 |70 | 100
I7TR2***-NL*** 70 | 100 |75 [90 | 100 |75 {90 |100 |70 {85 | 100
Maximale interne Kapazitaten Ci and maximale interne Induktivitaten Li geméaR folgender Tabelle:
Typ Li [pH] Ci [nF]
17S52002-N 120 150
17S23,5-N 150 150
17R2010-N***
I7R2015-N*** 100 150
17R2010-NL*** 90 90
17R2015-NL*** 65 90
Umgebungstemperaturbereich Ta -40 °C bis (siehe Tabelle)
(16) Prafprotokoll
BVS PP 08.2029 EG, Stand 31.03.2008
(17) Besondere Bedingungen fiir die sichere Anwendung
Entfalit
Seite 2 von 2 zu BVS 08 ATEX E 026
Dieses Zertifikat darf nur volistandig und unverandert weiterverbreitet werden
DEKRA EXAM GmbH D 9 44809 B Telefon 0234/3696-105 Telefax 0234/3696-110  E-mail zs-exam@dekra.com
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Annex RMG

Geriite und Schutzsysteme zur bestimmungsgeméten Verwendung
in explosionsgefahrdeten Bereichen - Richtiinie S4/9/EG
Erganzung gemani Anhang Il Ziffer 6

(3)  Nr. der EG-Baumusterprifbescheinigung:  BVS 08 ATEX E 026

{4) Gerat N&herungssensor Typ 17#2***-N***
(6) Hersteller: ifm electronic gmbh
(6)  Anschrift: 45128 Essen

ehemals 45127 Essen

{7)  Die Bauart dieser Gerdta sowie die verschiedenen zuldsslg
dlesem Nachtrag festgelegt. .
(8) Die Zerlifizierungsstelle der DEKRA EXAM Gmb ,
Richtlinle 94/9/EG des Europaischen Parla & ..g
cnernalts /

(857 d ',‘ G
dass diese Gerdte die grundlege! SK (‘4, /}{% / ,

Konzepfion und den Bau \:g}\/

Verwendung in explesionsge
Ergebnisse der Priifung sin

(9) Die grundiegenden
Ubereinstimmung

IEC 80079-0:201
IEC 60079-11:2
EN 60079-26:2

(10) Falls das Ze

(11) Dieser Nach

Fur Herstellu

(12) Dle Kennzelch\ﬁ)\j ;

o o

DEKRA EXAM
Bochum, den 1

©o

Selte 1von22u BVS 0B ATEXE 026/NY

o

Diases Zertkat darf pur
9, 4

o und welts veordan.
DEXRA EXAM GmbH, D 4899 Bochum, Telofon +40.234,3896-108, Telofax +49.234.3868-110, zs-exemidekra.com
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{13)

15.2 Beschrelbung

Entiallt

Anlage zum

BVS 08 ATEX E 026

(16) 15.1 Gegenstand und Typ

(14) 1. Nachtrag zur EG-Baumusterprilibescheinigung

Naherungssensor Typ [7°2***.N***

156.3 Kenngréhen
Unvertindert

(16) Profprotokoll

(17) Besondere Bedingunaen for dig’s

Dieses Zerltiked dert nur
DEKRA EXAM GmuH, Dinneadahistrafie 9, 44500 Bockwum,

DAY

Selte 2 yon 2 zv BVS 00 ATEX £ 020/ NS
A o et

gu vierdan.
Teladan +49.234, 3693106, Tololax +40,234 3693-110, 25-exsmIDdekra com
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Physikalisch-Technische Bundesanstait P-I-B

Braunschweig und Berlin

(1) EG-Baumusterpriifbescheinigung

(2) Geréte und Schutzsysteme zur bestimmungsgemafien Verwendung
in explosionsgeféhrdeten Bereichen - Richtlinie 94/9/EG

(3) EG-Baumusterprifbescheinigungsnummer
PTB 01 ATEX 2192

(4) Gerat: Induktiver Naherungsschalter Typ N95000
(5) Hersteller: ifm electronic gmbh
(6) Anschrift: 45127 Essen, Deutschland

(7) Die Bauart dieses Gerstes sowie die verschiedenen zuldssigen Ausfiihrungen sind in der Anlage und den
darin aufgefahrten Unterlagen zu dieser Baumusterpriifbescheinigung festgelegt.

(8) Die Physikalisch-Technische Bundesanstalt bescheinigt als benannte Stelle Nr. 0102 nach Artikel 9 der
Richtlinie des Rates der Europaischen Gemeinschaften vom 23. Mérz 1994 (94/9/EG) die Erfillung der
grundlegenden Sicherheits- und Gesundheitsanforderungen fiir die Konzeption und den Bau von Geréten
und Schutzsystemen zur bestimmungsgem#Ben Verwendung in explosionsgefséhrdeten Bereichen
gem#R Anhang Il der Richtlinie.

Die Ergebnisse der Prifung sind in dem vertraulichen Prifbericht PTB Ex 01-21258 festgehalten.

(9) Die grundiegenden Sicherheits- und Gesundheitsanforderungen werden erfilit durch Ubereinstimmung
mit

EN 50014:1997 + A1 + A2 EN 50020:1994 EN 50284:1999 EN 1127-1:1997

(10) Falls das Zeichen X" hinter der Bescheinigungsnummer steht, wird auf besondere Bedingungen fir die
sichere Anwendung des Geréates in der Anlage zu dieser Bescheinigung hingewiesen.

(11) Diese EG-Baumusterpriifbescheinigung bezieht sich nur auf Konzeption und Prifung des festgelegten
Gerétes gemdR Richtlinie 94/9/EG. Weitere Anforderungen dieser Richtlinie gelten fiir die Herstellung
und das Inverkehrbringen dieses Gerétes. Diese Anforderungen werden nicht durch diese Bescheinigung
abgedeckt.

(12) Die Kennzeichnung des Ger#tes muR die folgenden Angaben enthalten:
& 16 EExialCTe
Zertifizieru i Braunschweig, 01. Februar 2002

Dr.-Ing. U. Johannsmeyer
Regierungsdirektor

Seite 1/2

EG-Baummetm)fbesmelnigunmn onm Unterschrift und ohne Snoel haben kelne Gittigkedt.
Diese EG-Baumusterprifb gung darf nur weiter 1t werden.
Ausziige oder Anderungen bedirfen der Genehmigung der Ptryslmsanemam Bundesanstait.

Physik h-Techni Bundi * Bundesallee 100 +» D-38116 Braunschweig
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Physikalisch-Technische Bundesanstalt P-I-B

Braunschweig und Berlin

(13) Anlage
(14) EG-Baumusterpri‘fbescheinigung PTB 01 ATEX 2192

(15) Beschreibung des Geréates

Die induktiven Naherungsschalter Typ N95000 sind fur den Einsatz im explosionsgefahrdeten
Bereich vorgesehen. Der Zusammenhang zwischen hdchstzulassiger Umgebungstemperatur
und der Temperaturklasse ist nachfnlgender Tabelle zu entnehmen.

Temperaturklasse héchstzuldssige
Umgebungstemperatur
T6 55°C
T5 60 °C
Elektrische Daten
Versorgungs- und Signalstromkreis .......In Zindschutzart Eigensicherheit EEx ia IIC
(BN (+) und BU (-)) nur zum Anschlul} an bescheinigte eigensichere
Stromkreise
Hbchstwerte:
Uy = 15 V
I; = 50 mA
P = 120 mwW
L = 100 pH
C = 90 nF

(16) Prufbericht PTB Ex 01-21258

(17) Besondere Bedingungen

keine

(18) Grundiegende Sicherheits- und Gesundheitsanforderungen
durch vorgenannte Normen abgede~kt

Zertifizierungsstelle Explosionsschu'z Braunschweig, 2002-02-01
ImA /

Dr.-Ing. U. Johannsm
Regierungsdirektor

Seite 2/2

EG-Baumusterprifbescheinigungen ohne Unterschrift und ohne Siegel haben keine Goltigksit.
Diese EG-Baumusterprifbencheinigung darf nur unverandert welterverbreitet werden.
Auszige oder Anderungen bedirfer der Genehmigung der Physikalisch-Technischen Bundesanstalt.

Physikalisch-Technische Bindesanstalt + Bundesallee 100 * D-38116 Braunschwelg
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Physikalisch-Technische Bundesanstalt P-I-B

Braunschweig und Berlin

1. ERGANZUNG
geméR Richtlinie 94/9/EG Anhang Il Ziffer 6

zur EG-Baumusterpriifbescheinigung PTB 01 ATEX 2192

Gerat: Induktiver N&herungsschalter Typ N85000
Kennzeichnung: @ 111G EExiallCT6

Hersteller: ifm electronic gmbh
Anschrift: Teichstralle 4, 45127 Essen, Deutschland
Beschreibung der E nderun

Der induktive Naherungsschalter Typ N95000 wurde Uberarbeitet. Zukunftig darf der induktive
Naherungsschalter Typ N95000 wie in den Prifungsunterlagen zum Prifbericht PTB Ex 05-24314
beschrieben gefertigt und betrieben werden.

Die Anderungen betreffen den inneren Aufbau.
Die "Elektrischen Daten", die Kennzeichnung sowie alle anderen Angaben gelten unverdndert.

Angewandte Normen

EN 50014:1997 + A1 + A2 EN 50020:1994 EN 50284:1999 EN 1127-1:1997

Prufbericht: PTB Ex 05-24314

Braunschweig, 24. Mai 2005

Seite 1/1

EG- Bawnuﬂammfbuchumlgungcn ohne Unterschrift und ohne Siegel haben keine Glltigkeit
Diese EG-B jgung darf nur unverdndert weiterverbreitet werden.
Auszlge oder Anderungen bedlrfen der Genehmigung der Physikalisch-Technischen Bundesanstal.

Physikalisch-Technische Bundesanstalt + Bundesallee 100 + 38116 Braunschwelg, Deutschland
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Physikalisch-Technische Bundesanstalt P-rB

Braunschweig und Berlin

22 ERGANZUNG
gemdl Richtlinie 94/9/EG Anhang Ill Ziffer 6

zur EG-Baumusterpriifbescheinigung PTB 01 ATEX 2192

Gerat: Induktiver Naherungsschalter Typ N95000
Kennzeichnung: €& 111G EEx ia IIC T6
Hersteller: ifm electronic gmbh

Anschrift; Teichstralle 4, 45127 Essen, Deutschland

Beschreibung der Erg4nzungen und Anderungen

Der induktive Naherungsschalter Typ N95000 darf kiinftig auch nach den im Prifbericht aufgefuhrten
Priiffungsunterlagen gefertigt und betrieben werden. Die Anderungen betreffen die Einfihrung der
neuen Geratevariante NF503A, Typ IFB20,5-N/0,5M/1G, die Erweiterung des zulassigen Bereiches
der Umgebungstemperatur flr beide Geratevarianten sowie die Anpassung an den aktuellen Stand
der Normenreihe EN 60072-ff und somit die Kennzgichnung.

Der Zusammenhang zwischen der Kennzeichnung und dem zuldssigen Bereich der Umgebungs-
temperatur ist der folgenden Tabelle zu entnehmen.

Induktive Ndaherungsschalter, Typen N95000 und NF503A
Kennzeichnung zuldssiger Bereich der Umgebungstemperatur T,

& 1116 ExiallcT6 | 25°C ... +55°C

& 116 ExiallcTs 25 °C ... +60 °C

Die ,Elektrischen Daten" und alle weiteren Angaben der EG-Baumusterprifbescheinigung und deren
1. Ergénzung gelten unverandert.

Angewandte Normen

EN 60079-0:2006 EN 60079-11:2007 EN 60079-26:2007 EN 1127-1:2007
Seite 1/2
EG-B terprifbescheinigungen chne Unterschrifl und ohine Siegel haben keine Glltigkoit
Disse EG-B Ufbescheinigung darf nur unverandert weiterverbreitet werden.

Ausz0ge cder Anderungen bedurfen der Genehmigung der Physikalisch-Technischen Bundasanstal.
Physikalisch-Technische Bundesanstalt » Bundesallea 100 » 38116 Braunschwelg, Deutschland
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Physikalisch-Technische Bundesanstalt P-I—B

Braunschweig und Berlin
2. Erganzung zur EG-Baumusterpriifbescheinigung PTB 01 ATEX 2192

Prifbericht: PTB Ex 08-28242

Braunschweig, 18. November 2008

Dr.-Ing. U. Johann§r
Direktor und Profes!

Seite 2/2

EG-Baumusterprifoescheinigungen chne Unterschrift und ohne Siegel haben keine Giltigket.
Diese EG-Baumusterpriifteschainigung darf nur unverandert weitarverbreitet werden.
Ausziige oder Anderungen beddrfen der Genahmigung der Physikalisch.Technischen Bundesanstalt

Physkallech-Technlsche Bundesanstalt * Bundessllee 100 « D-38116 Braunschweig
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Physikalisch-Technische Bundesanstalt P-I-B

Braunschweig und Berlin

3. ERGANZUNG
gemaB Richtlinie 94/9/EG Anhang |l Ziffer 6

zur EG-Baumusterpriifbescheinigung PTB 01 ATEX 2192

Gerat: Induktive Naherungsschaiter Typ N95000 und Typ NF503A

Kennzeichnung: @ 1G ExiallCTé
bzw. I11G ExiallCT5

Hersteller: ifm electronic gmbh
Anschrift: Friedrichstraiie 1 vormals Teichstralte 4
45128 Essen, Deutschland 45127 Essen, Deutschiand

Beschreibung der Erganzungen und Anderungen

Die induktiven Naherungsschalter Typ N85000 und Typ NFS03A durfen kanftig auch nach den im
Prufbericht aufgefihrten Prifungsunterlagen gefertigt und betrieben werden. Die Anderungen
betreffen die Kennzeichnung des Gerdtes sowie die hdchstzulassige Umgebungstemperatur fur den
Einsatz in der Temperaturklasse T4. Desweiteren andert sich die Adresse des Herstellers wie oben
angegeben.

Der Zusammenhang zwischen der Kennzeichnung und dem zuldssigen Bereich der Umgebungs-
temperatur ist der folgenden Tabelle zu entnehmen.

Induktive Naherungsschalter, Typen N95000 und NF503A
Kennzeichnung zulassiger Bereich der Umgebungstemperatur Toyy

& 116 Exialic T6Ga 25°C.. +55°C

@ 11G ExiallCT5Ga -25°C ... +60 °C

@ 111G ExiallC T4 Ga X -25°C..+70°C

Die ,Elektrischen Daten" und alle weiteren Angaben der EG-Baumusterprilfbescheinigung sowie der
1. und 2. Ergénzung gelten unverandert auch fir diese 3. Erganzung.

ZSEx10101d.dat

Seite 1/2

EG-Baumustarpriifbescheinigungan chna Unterschrift und ohne Siagel haban keine GiXigket.
Diese EG-Bavmusterprifbescheinigung darf nur unverander weltervertreitet werden
Auszlige oder Anderungen bediifen der Genehmigung der Physikalisch-Technischen Bundesanstalt,

Physikalisch-Technische Bundesanstalt « Bundesallea 100 « 38118 Braunschweig * DEUTSCHLAND
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Physikalisch-Technische Bundesanstalt

Braunschweig und Berlin
3. Ergdnzung zur EG-Baumusterpriifbescheinigung PTB 01 ATEX 2192

Zertifi zerungssektor Explosuqnssch tz
Im Auftrag AN Sy

Dr-ing. U. Johannsnﬁgier
Direktor und Professor

Angewandte Normen
EN 60079-0:2009 EN 60079-11:2007 EN 60079-26:2007 EN 1127-1:2007
Bewertungs- und Prifbericht: PTB Ex 10-29375

Braunschweig, 22. Februar 2010

PIB

Seite 2/2

Diese EG-Baumusterpritbescheinigung darf nur unverandert welarverbreitat werden.

EG-Baumusterprifbescheinigungen chne Unt: hilt und ohne Siegel haben keine GiRighet.

Auszage oder Anderungen bedlrfen der Genehmigung der Physkalisch-Technisshen Bundesanstalt,
Phyeikaliech-Tachnische Bundesanetalt « Bundesallea 100 » 38116 Braunschweig » DEUTSCHLAND
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Annex

Issued by

Manufacturer

Valid until

Remark

Issuing Authority

NMi Certin B.V.
Hugo de Grootplein 1
3314 EG Dordrecht
The Netherlands
T+3178 6332332
certin@nmi.n
www.nmi.nl

Measuring instrument

G

/C.Oosterman

EU-type examination

Certificate
87

Number T10417 revision 7
Project number 1902243
Page 1 of 1

NMi Certin B.V.,

designated and notified by the Netherlands to perform tasks with respect to
conformity modules mentioned in article 17 of Directive 2014/32/EU, after
having established that the Measuring instrument meets the applicable
requirements of Directive 2014/32/EU, to:

RMG Messtechnik GmbH
Otto-Hahn-Strasse 5
D-35510, Butzbach
Germany

A Turbine Gas Meter

Type : TRZ03 and TRZ04
Manufacturer’s mark or name : RMG Messtechnik
Destined for the measurement of :  Gasvolume
Accuracy class : Class 1,0
Environment classes : M1/E2
Temperature range : -25°C/+55°C

Further properties are described in the annexes:
— Description T10417 revision 7;
— Documentation folder T10417-7.

19 March 2022

This revision replaces the earlier versions, excluding its documentation
folder.

NMi Certin B.V., Notified Body number 0122
13 Apri! 2018
/

Head Certification Board

This document is issued under the provision Reproduction of the complete
that no liability is accepted and that the document only is permitted.

manufacturer shall indemnify third-party ¥
liability. \l

N
The designation of NMi Certin B.V.
Nc:ifizngr:)adlyot:: be vérifeieclinat - INSPEEHUN
http://ec.europa.eu/growth/tools- HVA | 122
databases/nando/
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Production Quality Assurance S
Notification Lok

2 Equipment and Protective Systems intended for use in potentially explosive atmospheres
Directive 2014/34/EU
Annex IV - Module D: Conformity to type based on quality assurance of the production process
Annex VIl - Module E: Conformity to type based on product quality assurance

3 Notification number: BVS 17 ATEX ZQS/E139
4 Product category:  Equipment and components

equipment-group ll, category 2G: Manufacturing and sale of Volume Meters,
Electronic Correctors and Gas Analysers, Electrical equipment and devices

p—
S
5 Manufacturer: RMG Messtechnik GmbH
6 Address: Otto-Hahn-StraBe 5, 35510 Butzbach, Germany
Site(s) of Otto-Hahn-StraBRe 5, 35510 Butzbach, Germany

manufacture: I
RMG Messtechnik GmbH, Heinrich-Lanz-StraBe 9, 67259 Beindersheim,
Germany

7 The certification body of DEKRA EXAM GmbH, Notified Body No 0158 in accordance with Article 17 of
the Council Directive 2014/34/EU of 26 February 2014 notifies that the manufacturer has a production
quality system, which complies with Annex 1V of the Directive.

This quality system in compliance with Annex {V of the Directive also meets the requirements of
Annex Vil.

In the updated annex all products covered by this notification and their type examination certificate
numbers are listed.

8 This notification is based on audit report ZQS/E139/17 issued 2017-10-24.
Results of periodical re-assessments of the quality system are a part of this notification.

9 This notification is valid from 2017-10-28 until 2020-10-28 and can be withdrawn if the manufacturer
does not satisfy the production quality assurance surveillance according to Annex IV and VII.

10  According to Article 16 (3) of the Directive 2014/34/EU the CE marking shall be followed by the
identification number 0158 of DEKRA EXAM GmbH as notified body involved in the production control
phase.

DEKRA EXAM GmbH
Bochum, 2017-10-24

Certifier Approver '

This is a translation from the German original.
In the case of arbitration only the German wording shall be valid and binding.

Page 1 of 1
This notification may only be reproduced in its entirety and without any change.
DEKRA EXAM GmbH Dinr 9 44809 B Gi y Phone +49.234.3696-105 Fax +49.234.3696-110

e-mail zs-exam@dekra.com

Manual TRZ 03- EN10 - December, 15th 2020



RMG

Annex

ERTIFICATE

Management system as per

Pressure Equipment Directive 2014/68/EU Module D

Evidence of conformity with the above standard(s) has been furnished
and is certified in accordance with TUV PROFICERT procedures for

e —

RMG

S

RMG Messtechnik GmbH
Otto-Hahn-Stra3e 5
D-35510 Butzbach
GERMANY

scope:

Production of gas meters and
associated items of equipment

Certificate registration No. 73 202 2839 Certificate valid from 2018-07-16 to 2021-07-15
Audit report No. 43316307

- e
15

ZLS-NB-0223

s

89
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Annex
Physikalisch-Technische Bundesanstalt KenfomiGksevertongssislle
Nationales Metrologieinstitut
90
Zertifikat
Certificate
iber die Anerkennung eines Qualititssicherungssystems
on the approval of a quality system
Ausgestellt fur: RMG MESSTECHNIK GmbH
Issued to: Otto-Hahn-Str. 5
35510 Butzbach
gemaR: Mess- und Eichverordnung vom 11. Dezember 2014 (MessEV)
In accordance with: Measures and Verification Ordinance dated 11 December 2014 (MessEV)
in Verbindung mit
in connection with
- Richtlinie 2014/32/EU vom 26. Februar 2014 (MID)
- Directive 2014/32/EU of 26 February 2014 (MID}
MessgroRe It. MessEV § 1:  Volumen
M and acc. to M esand Volume
Verification Ordinance, section 1:
Sonstige Messgrofen bei der Lieferung von strémenden Fliissigkeiten oder
strémenden Gasen
Other measurands in the supply of flowing liquids or flowing gases
Nr. des Zertifikats: DE-M-AQ-PTB023, Revision 2
Certificate No.:
Gliltig bis: 08.02.2021
Valid untif:
Anzahl der Seiten: 5
Number of pages:
Geschaftszeichen: PTB-9.22-4089350
Reference No.:
Nr. der Stelle: 0102
Body No.:
Im Auftrag Braunschweig, 09.02.2018
On behalf ot PTB
Siegel &Q‘”chaé
Seal ‘4 @
(=
{ 1 Z
[Z 2} =]
g 'Markus % 2
8 - &
o
& <y )
* '{,’d 72 L'Vw
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TOV Technische Uberwachung Hessen GmbH
Industrie Service

Hans — Béckler — Stralle 4 35440 Linden
Telefon: 06403/ 9008-19 Telefax: 06403/ 9008-39

r—- IHESSEN
VTE:

ZERTIFIKAT

(EU-BAUMUSTERPRUFBESCHEINIGUNG FUR BAUMUSTER)
(EU-type examination certificate — production type)

EU-Baumusterpriifung (Modul B fiir Baumuster) nach Richtlinie 2014/68/EU
EU-type examination (Module B - production type) according to directive 2014/68/EU

Zertifikat — Nr.: 1ISG-22-12-1980_Rev. J

Name und Anschrift RMG Messtechnik GmbH
des Herstellers: Otto-Hahn-Strasse 5
Name and postal address D-35510 Butzbach

of the manufacturer:

Hiermit wird bestitigt, dass das unten genannte Baumuster die Anforderungen
der Richtlinie 2014/68/EU erfiilit.
We herewith certify that the type mentioned below meets the requirements of the directive 2014/68/EU.

Prufbericht — Nr.: siehe Beiblatt zu/ see attached sheet to: 1SG-22-12-1980_Rev. J
Test report No.:

Bezeichnung: Turbinradgaszéhler TRZ03 / TRZ04

Designation: DN50, DN80, DN100, DN150, DN200, DN250, DN300, DN400, DN500
Geltungsbereich: Turbinenradgaszihler TRZ03 / TRZ04

Scope of examination: siehe Beiblatt zu/ see attached sheet to: 1SG-22-12-1980_Rev. J
Prifobjekt: druckhalt. Ausristungsteil (pressure accessory)

Inspection item:

Kategorie: 1-1Vv

Category:

Fertigungsstatte: Otto-Hahn-Str. 5, D-35510 Butzbach

Manufacturing plant:

Giiltig bis: siehe Beiblatt zu/ see attached sheet to: ISG-22-12-1980_Rev. J
Valid:

Bemerkungen / Hinweise: Das Zertifikat ISG-22-12-1980_Rev. | vom 04.05.2018 ist
Remarks / hints: hiermit ersetzt und verliert seine Giiltigkeit!--

Anlagen: siehe Beiblatt zu/ see attached sheet to: TUOV Technische Uberwachung Hessen GmbH

documents: 1SG-22-12-1980_Rev. J Notifizierte Stelle Nr. / Notified Body No. 0091

Linden, 12.06.2019
place, date Zertifizierer:

[ Dietrich

Umseitige Hinweise beachten / see hints overleaf 1SG_22_12_1980_REV-J_RMG_B_TRZ03 - TRZ04_Turbinenradgaszahler DNS0-DN500.Doc
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TOV Technische Uberwachung Hessen GmbH

Industrie Service

i i HESSEN
A<
Hans — Béckler — StraRe 4 35440 Linden .

Telefon: 06403/ 9008-13 Telefax: 06403/ 9008-39

ZERTIFIKAT

CERTIFICATE OF CONFORMITY

EG-Baumusterpriifung (Modul B) nach Richtlinie 2014/68/EU
EC type-examination (Module B) according to directive 2014/68/EU

Zertifikat — Nr.: 1ISG-22-12-1994_Rev. M

Name und Anschrift RMG Messtechnik GmbH
des Herstellers: Otto-Hahn-Strasse 5
Name and postal address D-35510 Butzbach

of the manufacturer:

Hiermit wird bestétigt, dass das unten genannte Baumuster die Anforderungen der Richtlinie

2014/68/EU erfiilit.
We herewith certify that the type mentioned below meets the requirements of the directive 2014/68/EU.

Prifbericht — Nr.: siehe Beiblatt zu/ see attached sheet to: 1SG-22-12-1994_Rev. M
Test report No.:

Bezeichnung: Turbinradgaszéhler TRZ03-K / TRZ04-K

Designation: DN50, DN80, DN100, DN150, DN200, DN250, DN300, DN400, DN600
Geltungsbereich: Turbinenradgaszahler TRZ03-K / TRZ04-K

Scope of examination: siehe Beiblatt zu/ see attached sheet to: 1SG-22-12-1994_Rev. M
Prifobjekt: druckhalt. Ausriistungsteil (pressure accessory)

Inspection item:

Kategorie: |-V

Category:

Fertigungsstatte: Otto-Hahn-Str. 5, D-35510 Butzbach

Manufacturing plant:

Gltig bis: siehe Beiblatt zu/ see attached sheet to: 1SG-22-12-1994_Rev. M
Valid:

Bemerkungen / Hinweise: Das Zertifikat 1ISG-22-12-1994_Rev. L vom 08.06.2016 ist
Remarks / hints: hiermit ersetzt und verliert seine Giiltigkeit!

Anlagen: siehe Beiblatt zu/ see attached sheet to:
documents: 1SG-22-12-1994_Rev. M

echnische Uberwachung Hessen GmbH
Q\bemqu Stelle Nr. / Notified body, No.: 0091
Notifizierte
0091
Stelle

Linden, 2016-08-03

place, date Budesheim

Umseitige Hinweise beachten / see hints overleaf 156_22_12_1984_REV-M_RMG_B_TRZ03-K - TRZ04-K_Turbinenradgaszahier DN50-DN600__DGRL2014-68-EU.Doc
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Contact

93

Subject to technical modification

For further information
please visit our website::

www.rmg.com

or contact your local sales support office
to learn more about the RMG products.

RMG Messtechnik GmbH

Otto-Hahn-Stralle 5

35510 Butzbach, Deutschland

Tel: +49 (0) 6033 897 -0

Fax: +49 (0) 6033 897 — 130

Email: service@rmg.com R M G

Internet: www.rmg.com ONE STEP AHEAD
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