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MetService of New Zealand
Adopts Vaisala Digital Barometer as

Primary Pressure Standard

he Meteorological Ser-
T vice of New Zealand

Limited - MetService
has never let its location in a
small country in a far corner of
the planet stand in the way of its
vision of being recognized as
one of the world’s leading mete-
orological services. The former
government department was
transformed into a fully com-
mercial State Owned Enterprise
or ‘SOE’ in 1992 and has thrived
on commercial and technologi-
cal innovation ever since. Not
only is MetService the world’s
first fully commercial national
meteorological service, it was al-
so the first to achieve 1SO9001
certification for its product de-
velopment and services.

As part of its continual drive
towards modernization in its
measurement and calibration
services, MetService has reaped
benefits by adopting the Vaisala
BAROCAP® Digital Barometer
PTB220 as Primary Pressure
Standard. Apart from safety as-
pects of the design, deciding fac-
tors related to the choice of the
device was its robustness, rela-
tively light weight and tempera-
ture stability.

In any meteorological ser-
vice, data acquisition is a signifi-
cant and costly activity. MetSer-
vice’s 22 person-strong MetData
Service group operates a network
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of sixty five automatic weather
stations, three Doppler weather
radars and eight upper air sta-
tions, along with expansive air-
port, SYNOP, marine and AM-
DAR observation programmes.
MetData Services also supplies
and operates data acquisition
systems for aviation, maritime,
road weather and industrial cus-
tomers in New Zealand and sev-
eral other countries.

Operating these networks to
stringent WMO, ICAO and
1ISO9001 standards requires rig-
orous sensor and system calibra-
tion processes with traceability
to international measurement
standards, and MetService has,
for many years, operated a so-
phisticated calibration facility.

Modernization
—a continual process

The modernization of MetSer-
vice’s pressure calibration began
in 1983 when John Burman was
appointed as Measurement Stan-
dards Engineer. John assembled
a pressure calibration system
with the object of providing
traceable calibrations for Met-
Service instruments over the op-
erational pressure range 800
t01050hPa.

The calibration system com-
prissd a Ruska DDR6010
Quartz digital pressure gauge
with integral pressure controller,

and
a Ruska
6005 |IEEE488

Interface panel. Vacuum
and pressure are fed to the Rus-
ka digital gauge/controller to
control pressures in the range ze-
ro to 1100hPa absolute. A mani-
fold with multiple outlets con-
nects the various types of
barometers and pressure trans-
ducers to the controlled pressure
test port of the Ruska digital
gauge. The Ruska has a resolu-
tion of 0.1hPa and an accuracy
of 0.2hPa at an estimated 95%
confidence level over the range
of operating pressures.

Throughout the 1980’s and
1990’s traceability of calibration
to National and International
pressure standards was main-
tained by periodic comparisons
of the Ruska with the MetSer-
vice’ Primary Standard for at-
mospheric pressure — a Hass
Type MS3 Primary Standard
Mercury Barometer.

John also designed and man-
ufactured a chamber to enable
in-house calibration of Kew pat-
tern Station barometers over the

full operating pressure range.
Previously Kew barometers were
sent to the National Physical La-
boratory in England for calibra-
tion.

The system’s ability to con-
trol at selected pressures for long
time intervals enabled MetSer-
vice to carry out batch calibra-
tions of up to eight of the Ne-
gretti & Zambra Precision
Aneroid Barometers (PAB’s) as
used on NZ VOS ships and as
transfer standards for inspec-
tions of the SYNOP, VOS and
AWS networks. For this mechan-
ical instrument it was essential to
calibrate over the pressure range
to check for offset and span er-
rors and hysteresis in the move-
ment.

MetService
Pressure calibration
pre-2001

Until 1991 all barometers and



Figure 1. Previous Pressure Calibration System.
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Figure 2. The John Burman
Barometer Calibration Chamber

transducers were calibrated man-
ually with keypad entry to the
Ruska Interface Panel to select
and control pressures (Figure 1).
MetService began introducing
Vaisala's DPA21 electronic
barometers into the AWS net-
work from 1988. The DPA21
with its serial communications
meant that calibrations could be
automated, and HypercardTM
software was written in-house al-
lowing a Macintosh computer to
control the Ruska through the
|EEEA488 interface bus, and read
(and reset) the DPA21’s via the
RS232 serial interface (Figure 2).

In 1997, MetService first
evaluated the PTB220B triple

cell pressure transducer. The ac-
curacy and long-term stability
were outstanding, and at the end
of 1998 three PTB220 triple cell,
class A barometers with displays
were purchased for use as Trans-
fer Standards. The robustness,
relatively light weight and re-
markable temperature stability
of the instrument were also de-
ciding factors.

When, around the time of
the Millennium, there were ris-
ing health and safety concerns
about the use and transportation
of mercury, MetService decided
to eliminate mercury barometers
from its network, the obvious re-
placement for the Kew was the

Vaisala BAROCAP® Digital Ba-
rometer PTB220.

The engineers’ experience
and confidence in the stability
and accuracy of the PTB220
family led to the decision to use
the PTB220AD to replace the
MetService Primary Standard
Hass MS3 barometer. Three
PTB220AD triple cell transduc-
ers were purchased, and one - Se-
rial Number V4040004 - was se-
lected as the MetService Primary
Standard. V4040004 is calibrat-
ed annually against the national
pressure standard at Industrial
Research Limited to ensure
traceability of absolute pressure
measurement. The other []

PC running LabVIEW calibration software.
Currently implemented for calibration of DPA21's.
Other intelligent barometers to be added in future.

#
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two PTB220AD’s are not used in
the calibration process, but are
operated in parallel ensuring a
potential backup is available
should the need arise.

Another aspect of the mod-
ernization of MetService calibra-
tion facility since 2000 has been
the replacement of the ageing
Macintosh computer system,
which was becoming difficult to
support, with a new PC-based
system developed in Lab-
VIEW™. This enabled a number
of enhancements to be imple-
mented.

Integrated with
database

The LabVIEW™ DPA21 calibra-
tion program, written by Bob
Heron, has been in operation
since September 2003. The new
program is integrated with the
maintenance engineers’ Mod-
ules Database, enabling the ba-
rometer and transducer serial
numbers to be selected from the
database and the calibration re-
sults to be passed back to the
database along with a calibration
history for each sensor. Calibra-
tion run results are archived elec-
tronically. This has eliminated
the need to maintain any hand
written records and, by backing
up files off-site, removed the risk
of record loss. Sensors that pass

the calibration successfully are
marked as serviceable on the
database, while any that fail are
flagged as unserviceable.

Another benefit of the new
system is that the Ruska is no
longer used as a working standard
but simply as a pressure controller.
The barometers being calibrated
are now compared directly to the
Primary Standard PTB220AD,
rather than the Ruska, removing
one step in the traceability chain.
At present, only DPA21 barome-
ters are calibrated with this new
system, but enhancements for
handling the PTB220 series, along
with other intelligent barometers,
are in the pipeline.

New
pressure calibration
system

MetService’s Manager of Met-
Data Services, Tony Quayle, is
delighted with the advances
achieved with the new calibra-
tion systems (Figure 3). Replac-
ing the Hass mercury barometer
with PTB220ADs as the primary
standard has made for a safer
workplace and removed the
need for costly maintenance and
recertification of the Hass. The
PTB220s used at observing sta-
tions have also proved to be a
cost-effective and reliable alter-
native to mercury barometers. @

Figure 4. MetService engineers John Burman (left) and Bob Heron with the
new pressure calibration system.
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Global Reach
— Contact Us Today

O ur global support staff of over 30
factory trained service engineers

and trainers have decades of experi-
ence in more than 50 countries. All
work is fully documented, and the
company has clear procedures that are
followed consistently. In addition, we
at Vaisala have a policy of continuous
improvement to our processes which is
appreciated in industrial applications.
Vaisala Service Centers are located
around the world. The North and
South American market is served by the
North American Service Center in
Boston, USA, the Asian Service Center is
based in Tokyo, Japan and, for Europe,
the Service Center is in Helsinki, Fin-
land. With these Centers, we can offer
a cost-effective and efficient method to
maintaining your instruments, global-
ly. Optimized maintenance and service
contracts are also available to meet in-
dividual customer requirements. This
enables customers to concentrate on
their daily operations secure in the
knowledge that they can rely on the re-
liability and the traceability of the cali-
bration or accredited calibration car-
ried out by Vaisala Service Centers.®

e For further information contact
Vaisala Sales or Service Centers or
email helpdesk@vaisala.com.

Vaisala European Service Center:
instruments.service@vaisala.com

Vaisala North American Service Center:
us-customersupport@vaisala.com

Vaisala Asian Service Center:
aftersales.asia@vaisala.com

We serve you globally.




