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Affiliation

« NCOSM, located in Tianjin, iIs one of the Institutions
directly under the Ministry of Natural Resources of
China(MNR).

« NCOSM is a legal metrological verification institution
authorized by the State Administration for Market
Regulation (SAMR) of China.

* As a part of NCOSM,CTD Calibration Facility has been
providing calibration services since 1988.It provides
calibration services for thousands of CTD instruments
every year.



CTD Calibration

A CTD-Conductivity, Temperature,
and Depth (CTD) instrument is the
primary instrument used to
determine the essential physical
properties of seawater.

It provides scientists with an
accurate and comprehensive
representation of the distribution
and variation of water temperature,
salinity, and density to understand
how the oceans affect life and the
environment.




CTD Calibration

Modern sensors and transmitters are

electronic devices that employ electrical
signals such as voltage and -current,

which naturally drift over time.

Calibration of the CTD is important to
the quality of the measurement data.
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Capabilities

« The facility calibrates a wide range of oceanographic
Instrumentation to a level of accuracy consistent with the
world’s best practice.

Certificates for Examination of Measurement Standards

Measurement Standard Range MPE
Temperature (°C) -2~40 +0.002
Salinity 2~42 +—0.001
Pressure (MPa) 0.05~100 +0.005%

« All Temperature & Pressure metrology standards could
be traced to a higher level of measurement authority (e.g.

NIM, China National Institute of Metrology) ,and Sl units
traceable.

 Salinity could be traced to PSS-78.
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Temperature

« Standard Platinum Resistance Thermometers (SPRT)
« F900 AC Bridge , 6622A DC Bridge

« Water Triple Point / Gallium Melt point
« Constant temperature seawater baths




Temperature

« SPRT
—Accuracy: Primary

—Measurement range: (-38.8344-156.5985) °C
« Thermostatic water bath
—Range of temperature: (-2-40) °C
—Temperature stability : 0.0005 °C
—Temperature uniformity: 0.0005 °C
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Salinity(Conductivity)

« Laboratory Salinometer
« Chinese Standard Seawater / IAPSO Standard Seawater

sulplIND
| |




Salinity(Conductivity)

« Salinometer (e.g. Guildline Autosal 8400B)
—Measurement range of salinity(PSU): 2-42
—MPE: =0.001

« China Standard Sea Water (CSSW)
—Salinity: S=35
—Uncertainty: U=0.001




Conductivity(Salinity) s/ mpereten
Flowchart of Conductivity & Salinity Calibration

L e e e e e e e e R e e e e e e s s = — ~ T T T \ T R T e e S |
: : . |
| | i |
| |
| {303 P L 5 S A | i :
| Temperature & Conductivity : i N s I
. " | £ BE T A R !
i (s St E "1‘1/';‘""5. } Measulrement F?esults :
| ' f \ A Work Station ! of Salinometer :
— ! | |
WAk | | | i
Temperature | | : :
s . |
=" b 3 | | %P S A

ot I
! TemS;?;\tclijar;dData ! S KR SO i Customer's Laboratory |
: P : Data Outputting | Salinometer |

I | I
| , 1 !
: bk i S SRR | i |
: v Standard ! } |
: . y Conductivity Data| | | :
! i \ e YIS ! 7 i !
| : Data Processing | B = bRk K |
e N . | } China Secondary :
" (ﬁlk*$ HA 84OOB%EIL‘L§?.MFQVI“ : | Standard Seawater :
| Seawater 8400B Laboratory i : |
| Sample Salinometer ! ! !
| | |
| | th FLE i |
l : Certificate Issuing | !

|
: I ! I
I\ ,' R )

Conductivity Calibration Salinity Calibration



Pressure(Depth)

« Piston Gauge (Hydraulic & Pneumatic)
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Pressure(Depth) ‘

* Piston Gauge (Hydraulic & Pneumatic)
—Measurement range: (0.05-100) MPa =
_MPE iOOOS% 6270A Modular Pressure Controller

« Constant temperature and humidity laboratory
—Temperature : (20x1) °C
—Relative humidity : (40+=2)%

~ PG7302 Piston Gauge




Pressure(Depth)
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Calibration Certificate:
Calibration coefficients

« Uncertainty of calibration

Error of indication
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Types of CTD

« SeaBird, RBR, JFE-Alec, Idronaut, SeaSun, KELLER
« Valeport, Aanderaa, AML, YSI, NKE, etc..

Temperature (°C) Conductivity (mS/cm) Pressure (MPa)
Manufacture Madel
Range MPE Range MPE Range MPE
9M11plus -5~35 +0.001 0-~-70 +0.003 068 H+0.015%F.5
97 plus -5~35 +0.001 0-~-70 +0.003 068 +0.015%F.5
25 -5~35°C +0.002 0~70 +0.003 065 +0.1% F.5
_ 375M -5~35°C +0.002 0-~-70 +0.003 068 +0.1% F.S
Scienl;:;:: 49 -5~35°C +0.002 0-90mSicm +0.003 068 0.1% F5
19 -5~35°C +0.005 0~FTOmSicm +0.01 06 +0.1%F.5
19plus -5~35°C +0.005 11 +0.005 068 +0.1%F.5
+0.1% F.5 or
16plusV2 -5~35°C +0.005 090 +0.005 068 +0.02% ES
XRA420CTD -5~35°C +0.002 0~70 +0.003 066 +0.05% F.5
RBR
XR-620CTD Profiler -5~35°C +0.002 0-~-70 +0.003 0~7.4 +0.05% F.5
COMPACT-CTD -5-40°C +0.02 0-&0 +0.02 0-6M0 +0.3% F.5
ALEC AAQ 1183 -5~40°C +0.05 0~-100 +0.02 0-1 +0.3% F.5

ACTD-DF -5~40°C +0.02 0~-60 +0.02 0~1 +0.5% F.5



Inter-Comparison

* NCOSM-CSIRO-JAMSTEC

 From 2013 to 2018, several CTD calibration comparisons
were performed among the 3 institutions.




Software & Hardware

New software and hardware ware designed by engineers for
calibration improvements.
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An enterprising team
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National Center Of Ocean Standards’And Metrology

Thank You

CTD Calibration Facility of NCOSM(RMIC)
yuxiaoyan@ncosm.org.cn




