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The new Closed Loop pigsar high-pressure
calibration facility and its projected CMC |[1]
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Abstract

The Closed Loop pigsar, abbreviated CLP, is a new
facility for calibration of gasmeters with high-
pressure natural gas. The CLP is currently under

construction and will be operated parallel to the
existing pigsar facility. The evaluation of the
design, the traceability chain and measurement

uncertainty shows the feasibility of the target
specifications.

@ Why a new high-pressure facility?
 Ultrasonic meters: same diameter, more flow
* Metering stations: DN400O — DN600 meters
* Customers require more flexibility in pressure
and flow
 HP transportation network does not become
easier for bypass test facilities
— Choice for a Closed Loop system

* Closed Loop is a feasible technology

Specifications of existing and new facility in Table I.

Table | - Design specifications of the new Closed Loop pigsar versus
the existing bypass facility (specifications subject to change)

_ Closed Loop pigsar bypass pigsar

NG TEIR) T R = 4=y 40 — 22 000 m3/h 3-6500 m3/h

Absolute pressure 8 — 65 bar 17 — 50 bar *

Meter diameter DN 200 — 600 mm DN 50 — 400 mm
(8" —24") (2”7 —167)

HENEEEN LRI EEI IR ANSI 150-1500, ANSI 150-1500,
PN 16-64 ** PN 16-64 **

=1V d el B S EX=Tad (o 1) B Approximately 37 meter 8 — 22 meter

natural gas

0.13% —0.16%
4x4” G250+ 4 x 8”
G1000 + 1 x 3” G160

** Other flanges and pressure classes upon request

natural gas

©\ [l (R = A EPAN 0.13% — 0.18%
Reference turbine 3x6” G400 + 3 x 20”
meters G6500

* 8 — 17 bar available on request

@ Design of the new Closed Loop pigsar

 Blower sufficient for two 20”"USMs in series,
each equipped with a flow conditioner, running
22000 m3¥h and 65 bar absolute pressure

 Turbine gasmeter reference metes
* Two 37 meter long test lines

e Third test line for transfer meters or new
primary standard

primary + secondary references
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Schematic lay-out of the Closed Loop pigsar Calibration Facility. The
different functionalities and utilities are marked in the drawing.

@ Traceability
CLP will be calibrated by expansion of existing
traceability chain.

Existing traceability chain Expansion
Flow 3 - 480 20 - 3-20- 80 - 80 - 320 - 40 -
range m3/h 400 1600 1600 6500 6500 22000
9 m3/h m3/h m3/h m3/h m3/h m3/h
Piston 2% 1x G160 2X 4x 2xG250 N 3X
— rover ARl B 4x G250 |— G1000 - G1000 2xG1000 N G400
P master Transfer master |— | 2xG6500 G6500
J l !
Target CMC of MuT 0.13% 0.16% 0.18%
pigsar bypass facility

Schematic representation of the current German traceability chain for
high-pressure gas flow measurement and its future expansion. The
master meters (yellow and orange) are traceable via transfer
standards (green) to the piston prover (blue) and the meter (red). The
meter under test (grey) is calibrated by using a combination of master
meters. The grey surfaces show the target CMCs. The pink edged
rectangles show the part of the traceability chain used by the pigsar
bypass facility and the new Closed Loop pigsar.

1 Physikalisch-Technische Bundesanstalt, Bundesallee 100, 38116 Braunschweig, Germany, www.ptb.de

Jos.v.Grinten@ptb.de, +49 531 592 1425

2 pigsar, Halterner Stral3e 125, 46284 Dorsten, Germany, www.pigsar.de

detlef.vieth@pigsar.de, +49 2362 93 86 78

(4) Projected CMCs
Master meter method in Monte Carlo simulator

—_ (0) —_— (o) — o)
CMC = achievable expanded uncertainty
Unit “ Type A Type B Total Stability CMC
|
Long-term stability for turbine gasmeters | 0.075%
N N
Primary reference -— |1 0.065%
| 4
Process | 0.056%
J 4
Secondary reference 4" G250 TM [ 4" G250 T™M 0.01% -—-> |0.076%
| 4
Process | 0.056%
J N < N 4
References |[4" G250 TM | 4" G250 TM | 4" G250 TM | 4" G250 TM 0.01% -- | 0.095%
| 4
Process | 0.056%
< N 4 N
Transfer Meter 2 x 18" G1000 TM MuT 0.01% -- |0.110%| --> [0.134%
| 4
Process | 0.056%
N N N J 4
References | 8"G1000 TM| 8"G1000 TM| 8"G1000 TM| 8"G1000 TM 0.01% -- |0.124%
| 4
Process | 0.056%
N N 4 N
Transfer Meter 2 x 16" G6500 TM MuT 0.01% -—- |0.137%| -—-> |0.156%
| 4
Process | 0.056%
NG v N5 4
References 20" G6500 TM20" G6500 TM20" G6500 TM 0.01% --> |0.148%
| 4
Process | 0.056%
N N 4 N
Transfer Meter Transfer MuT 0.01% -—-> |0.159% | --> [0.175%

Evaluation of the CMCs (k = 2) of pigsar’s calibration facilities based
on the current traceability chain and its expansion for the Closed Loop
pigsar. All uncertainties are added by root-sum-square summation.
The boxed value of 0.075% is the additional uncertainty for the
longterm stability of the turbine gasmeters and is used to evaluate the
CMC at the transfer meter level. Indicates that the target
specification is met.

(5) Conclusions

 C(Closed Loop pigsar designed with expanded
measurement capabilities

* Construction started next to bypass facility

 Extension of traceability chain designed

 Target CMCs prove to be feasible

* New projects initiated for further improvement

igsar™

@ Future Outlook

(a) New primary standard

Table Il: Target specifications of the new HP Comparator versus the
current HP Piston Prover

New PTB HP Current HP
Comparator Piston Prover

TN Active piston

Passive piston

Actual volume flowrate 40 - 1600 m3/h 3 —-480 m3/h
Absolute pressure 8 — 65 bar 17 — 50 bar *
ube diameter DN 600 mm DN 250 mm

Piston stroke / effective stroke ERuWA:¥it 6m/3m

Maximum piston velocity 1.8 m/s 3m/s
SO natural gas /air  natural gas

CMC uncertainty (k=2)
* 8 — 17 bar available on request

0.10% ** 0.065%
** Initial value, to be improved

(b) Transfer packages i

Schematic of the CLP transfer packages. The upper drawing (a)
shows the package intended for low and medium operating ranges of
master meters (40 m3/h to 3 800 m3/h). The bottom drawing (b) shows
the package for the upper operating range of the master (1 000 m3/h
to 12 000 m3/h).

(c) Parallel independent traceability chains

HPPP New Effect on the final uncertainty for
(8xsng) HERP the unit of volume/flow rate

provided by the transfer
package based on calibrations
with three independent sources

U,=0.15 % of traceability. The combined
o uncertainty is determined
HRIINE S according to [11]. Finally, for the
uncertainty of the transfer
Ui=041% U,=0.10 % package, a reproducibility of

0.05% is considered for each of
the two parallel G1000 transfer
meters (see figure above).

Ulransfer= 0075 0/0
(incl. reproducibility)
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