SM-RI-X

Turbine gas meters DN50 - 600
for custody transfer

in transmission and distribution

Applications

Gas measurement at low and high operating pressures

Brief information

Elster Instromet SM-RI-X turbine gas meters are robust meters for use under demand-
ing conditions. Over decades they have proved themselves to be highly accurate and
reliable devices for measuring the flow of many of gases.

The Elster Instromet SM-RI-X is unique, because of its good metrological performance
and long-term stability. SM-RI-X are widely used for custody transfer of natural gas in
fransmission stations, distribution stations and as master reference meters.

Principle: The gas flow through the meter sets a turbine wheel in motion and the
number of revolutions of the wheel is proportional to the passed volume.

The flow passes the patented X4X flow conditioner taking away any potential flow
disturbances such as swirl or asymmetric flow.

When the gas passes through the flow conditioner, the flow velocity is increased and,
consequently, the driving impulse on the turbine wheel is also increased. This results in
a highly accurate measurement within the permissible error limits, even with low flow
rates. The shaft of the wheel is mounted on robust ball bearings.

A gear reduces the revolutions of the turbine wheel. Via a magnetic coupling, a trans-
mission shaft drives the 8-digit mechanical roller counter located in the index head.
After the gas has passed the turbine wheel, it flows through a specific outlet channel,
designed for optimum pressure recovery.

Conformity: Elster-Instromet SM-RI-X meters are manufactured in accordance with
DIN EN ISO 9001:2000 (DIN EN ISO 14001). They are designed, produced and tested in
accordance with the following guidelines, standards and references:

- EC Directive 97/23/EC concerning pressure equipment

- EC Directive 94/9/EC concerning explosion protection

- Applied German and European standards (et al. EN 12261)

- OIML provision R 32

- 1SO 9951
All manufactured meters are tested on official, PTB and NMi approved test facilities.
Test certificates in accordance with PED requirements are available for pressure tests
and strength tests.

Material: The housings are made of GGG-40 (ductile iron) or steel. The meters meet
the highest safety standards

Main features

e Meter types G 40 - 16000
¢ Flow range 8 - 25000 m3/h
¢ Diameters DN 50 - 600 (2" - 24")

® Pressure rates PN 10 - 100
and ANSI 150 - 600
(further pressure rates on request)

e Temperature range -10°C to +65°C
(further temperature ranges on
request)

e Compact installation,
inlet pipe length L > 2 DN

e |ength 3 DN

e Thermowell built into meter housing
(optional)

e Integrated HF-pulser (optional)
o Absolute-ENCODER S1 (optional)

o Automatic lubrication system
(optional)

e EC and different national approvals
(e.g. PTB, NMi)

e Media: natural gas, petroleum gas,
town gas, butane, air, nitrogen,
further gases on request
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SM-RI-X: Turbine gas meters for custody transfer

Multi-Index

A robust metal index, standard fitted
with an internal LF Reed contact, which

provides low frequency pulses.
Standard

6 pin Binder female 723 connection

Options

- 2nd LF Reed confact

- MF slot sensor

- Tamper protection reed contact

- Mechanical drive (Type 25H7 in ac-
cordance with EN 12261)

- Reverse flow barrier

- Binder male, Harting female con-
nection box with PG fitting

- “Cryo” extension for operating with
sub-zero temperature gas, and
tropical version are combined with
an aluminium silicate cartridge

Absolute-Encoder S1

The Absolute-ENCODER S1 is a mechani-
cal index, whereby the meter reading is
opto-electronically scanned and trans-
ferred to the supplementary device via
an electrical interface (e.g. EK260 volume
corrector). Thus the Absolute-ENCODER
index is an ideal combination of the ad-
vantages of mechanical and electronic
indexes.

The procedure is certified by the German
PTB.

Accuracy, metrology

The SM-RI-X turbine gas meters in their
metrological behaviour conform to the
specifications of the European standard
for turbine gas meters EN 12261. The
measuring errors are smaller than half

Multi-Index

MF sensor LF Reed contact

The Absolute-ENCODER S1 does not re-
quire a power supply as the input is pro-
vided via the electrical interface of the
supplementary device.

Available interface variations:
NAMUR, M-Bus and SCR

The Absolute-ENCODER S1 is also avail-
able as a clip-on index for a mechanical
drive.
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Typical characteristics of
measurement errors

Each SM-RI-X meter is tested with at-
mospheric air to traceable calibrated
references. Optionally, meters can be
calibrated with air or natural gas on test
facilities traceable to primary internation-
al standards.

Example:

For DN 250 and meter size G 1000, range 1:30,
a minimum natural gas overpressure of

P, = 16 bar is necessary.

atm = atmospheric pressure (air)

* Only metering range 1: 10 possible

Pressure loss

The average pressure loss of the
SM-RI-X turbine meter using atmos-
pheric natural gas with a density of 0.8 is
measured at one (1) diameter upstream
to one (1) diameter downstream of the
meter on straight pipe of the same size
as the mefer.

Pulse data

HF signal
(turbine wheel)

HF signal
(reference wheel)

High pressure measuring range

Diameter
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"

DN 80
3
DN 100
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g

DN 250
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DN 300
12"

DN 400
16"

DN 500
20"

DN 600
24"
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10"

DN 300
12"

DN 400
16"
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Meter size

G40*
G65
G100
G160

G 250
G160

G 250
G 400
G 400
G 650
G 1000
G 650
G 1000
G 1600
G 1000
G 1600
G 2500
G 1600
G 2500
G 4000
G 2500
G 4000
G 6500
G 4000
G 6500
G 10000
G 6500
G 10000
G 16000

Meter size

G40

G 65
G100
G160

G 250
G160

G 250
G 400
G 400
G 650
G 1000
G 650
G 1000
G 1600
G 1000
G 1600
G 2500
G 1600
G 2500
G 4000
G 2500
G 4000
G 6500
G 4000
G 6500
G 10000
G 6500
G 10000
G 16000

1:20

Minimum overpressure (p

16

8
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm
atm

min_omux

[m3/h]

13 - 65
10 - 100
16 - 160
13 - 250
20 - 400
13 - 250
20 - 400
32 - 650
32 - 650
50 - 1000
80 - 1600
50 - 1000
80 - 1600
130 - 2500
80 - 1600
130 - 2500
200 - 4000
130 - 2500
200 - 4000
320 - 6500
200 - 4000
320 - 6500
500 -10000
320 - 6500
500 -10000
800 -16000
500 -10000
800 -16000
1300 -25000

* atQ,, naturalgas = 0.8 kg/m?

** Pulses with 1or 10 magnets

** HF sensor on reference wheel not available

Measuring range

Pressure loss
[mbar] *

3
6.5
3
8
21
2
5
13
3.5
7
16.5
1.5
3
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1.5
4.5
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1.5
5
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1.5
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13
1.5
6.5
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1.5
5
10.5
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Indicated MF and HF pulse values are nominal, actual values are specific

LF
[1/m3]**

10/100
10/100
110
110
1710
1710
1710
1710
1710
1710
1710
0.11
0.11
0.11
0.11
0.11
0.11
0.1
0.1
0.1/
0.11
0.11
0.11
0.11
0.11
0.11
0.01/0.1
0.01/0.1
0.01/0.1

MF
[Hz atQ

135
210
105
160
150
100
160
145
150
130
210
55
85
83
88
140
125
48
76
70
160
255
220
130
210
190
48
75
68

1:50

max]

)natural gas [bar]

0 0 n O D xn ® SO DN

HF
HzatQ_

1690 ***
2600***
1280 ***
2000 ***
1800 ***
1100 ***
1760 ***
1570 ***
1180
1060
1700
770
1180
1060
825
1320
1200
810
1270
1175
660
1055
890
530
865
770
470
720
650
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SM-RI-X: Turbine gas meters for custody fransfer

Dimensions and weights
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Diameter | Meter size Dimensions [mml Weight [kg]
A B C D L PN Housing Weight ANSI Housing Weight
pressure rates material pressure rates material
PN 10/16 GGG-40 (Steel) 10(20) ANSI150 GGG-40 (Steel) 10 (18)
DN 50 G 40 PN 25/40 Steel 20 ANSI300 Steel 20
2" G 65 ey ey N 2 10 PN 64 Steel 23 ANSI400 Steel 20
PN 100 Steel 26 ANSI600 Steel 20
G100 PN 10/16 GGG-40 (Steel) 15 (26) ANSI150 GGG-40 (Steel) 15 (24)
DN 80 PN 25/40 Steel 26 ANSI300 Steel 28
3" g;g% 9% NA. NA. 205 240 PN 64 Steel 30 ANSI400 Steel 28
PN 100 Steel 34 ANSI600 Steel 28
G160 PN 10/16 GGG-40 (Steel) 28 (30) ANSI150 GGG-40 (Steel) 28 (35)
DN 100 PN 25/40 Steel 38 ANSI300 Steel 42
4" g ‘2188 Y e Al 2 sl PN 64 Steel 40 ANSI400 Steel 42
PN 100 Steel 46 ANSI600 Steel 50
G400 PN 10/16 GGG-40 (Steel) 40 (42) ANSI150 GGG-40 (Steel) 44 (48)
DN 150 PN 25/40 Steel 50 ANSI300 Steel 66
6" g]%%% 180 180 247 273 450 PN 64 Steel 72 ANSI400 Steel 77
PN 100 Steel 87 ANSI600 Steel 98
PN 10 GGG-40 (Steel) 70 (77) ANSI150 GGG-40 (Steel) 70 (91)
G650 PN 16 GGG-40 (Steel) 70 (77) ANSI300 Steel 17
DN 200 PN 25 Steel 89 ANSI400 Steel 135
8" g 1288 2t e Z 2k e PN 40 Steel 98 ANSI600 Steel 155
PN 64 Steel 125
PN 100 Steel 161
PN 10 Steel 90 ANSI150 Steel 108
61000 PN 16 Steel 95 ANSI300 Steel 148
DN 250 PN 25 Steel 108 ANSI400 Steel 170
10" g;g?)(()) 300 360 827 314 750 PN 40 Steel 128 ANSI600 Steel 236
PN 64 Steel 156
PN 100 Steel 220
PN 10 Steel 120 ANSI150 Steel 160
61600 PN 16 Steel 130 ANSI300 Steel 210
DN 300 PN 25 Steel 150 ANSI400 Steel 240
12" g iggg S e Skl St Sl PN 40 Steel 180 ANSI600 Steel 290
PN 64 Steel 240
PN 100 Steel 340
PN 10 Steel 350 ANSI150 Steel 400
DN 400 G 2500 PN 16 Steel 380 ANSI300 Steel 460
16" G 4000 480 510 395 380 1200 PN 25 Steel 410 ANSI400 Steel 490
G 6500 PN 40 Steel 460 ANSI600 Steel 580
PN 64 Steel 510
G 4000 PN 10 Steel 550 ANSI150 Steel 650
DN 500 PN 16 Steel 600 ANSI300 Steel 800
20" GG ]%%%% e ey 4B 2l LY PN 25 Steel 640 ANSI400 Steel 830
PN 40 Steel 690 ANSI600 Steel 980
G 6500 PN 10 Steel 900 ANSI150 Steel 1050
DN 600 PN 16 Steel 950 ANSI300 Steel 1300
24" g }2888 720 750 495 482 1800 PN 25 Steel 1000 ANSI400 Steel 1350
ANSI600 Steel 1500
N.A. = not applicable (push button pump only) GGG-40 = ductile iron
Your contacts
Germany Belgium Singapore
Elster-Instromet GmbH Elster-Instromet N.V. Elster-Instromet
Steinern Str. 19 - 21 Rijkmakerlaan 9 Singapore Representative Office
55252 Mainz-Kastel 2910 Essen 80 Marine Parade Road
T +49 6134 6050 T +32 3670 0700 09-04 Parkway Parade
F +49 6134 605 223 F +32 3 667 6940 Singapore 449269
www_elster-instromet.com www.elster-instromet.com T +65 62477728
info@elster-instromet.com info@elster-instromet.com F +65 6247 7729

SMRI' X ENO2
A06.07.2007

All rights reserved

Subiject to change without prior notice



