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China National Accreditation Service for Conformity Assessment
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National Center of Ocean Standard and Metrology
The People’ s Republic of China i No.219, Jieyuan West Road, Nankai District, Tianjin, China

is accredited in accordance with ISO/IEC 17025: 2005 General
Requirements for the Competence of Testing and Calibration

-
M

e
W

Certificate of Metrological Authorization
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. Testing and Calibration Laboratories) for the competence to undertake
— R > the service described in the schedule attached to this certificate.
‘- The scope of accreditation is detailed in the attached schedule
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This is to certify thet your orgenization has been examined and deemed to be qualified

integral part of this certificate.

within the authorized items in accordance with the provisions of the Law on Metrology of
the People” s Republic of China, the Rules for the Impl 1 of the Law on Metrology X
of the People” s Republic of China, and the Measures on Supervision and Administration of I Date of Issue: 2017-05-02
the Legal Metrological Verification Institution,as well as Adwinisrative Measures on
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Date of Expiry: 2023-05-01
Date of Initial Accreditation: 2008-02-22
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Signed on behalf of China Nati itation Service for Ct ity A }1

China National Accreditation Service for Conformity As nent{CNAS) is authorized by Certification and Accreditation
Administration of the People ublic of China (CN operate the national accreditation mes for conformity
sment. CNAS is a signatory of the Internationai Laboratory Accreditation Cooperation Mutual Recognition Arrangement
(ILAC MRA) and the Asia Pacific Laboratory Accreditation Cooperation Mutual Recognition Arrangement (APLAC MRA)
The validity of the certificate can be checked on CNAS website at http://www.cnas.org. i L shtml
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Oceanographic Calibration Facilities
from RMIC/AP

m 1. Conductivity, Temperature and Depth (CTD)
Instruments & Bio-chemical sensors

m 2. Reference Material (Standard Seawater,
seawater-based pH, PO ,3-P)

m 3. Wave Buoy

m 4. Tide Gauge

m 5. Meteorological Instruments
m 6. Environmental Test

m /. Performance evaluation of domestic R&D marine
Instruments



1. Conductivity, Temperature and Depth (CTD)
Instruments & Bio-chemical sensors

m CTD instruments are the prime tool used by scientists
for marine measurements.
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1. Conductivity, Temperature and Depth (CTD)
Instruments & Bio-chemical sensors
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1. Conductivity, Temperature and Depth (CTD)
Instruments & Bio-chemical sensors
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1. Conductivity, Temperature and Depth (CTD)
Instruments & Bio-chemical sensors
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1. Conductivity, Temperature and Depth (CTD)
Instruments & Bio-chemical sensors

m Measuring instruments for
temperature calibration

m 1) standard platinum resistance
thermometer(SPRT)

Measurement range: (-38.8344
156.5985) °C

m 2) Water Triple Point
m 3) The Gallium Melt Point
m 4) AC Bridge

m 5) Comparison Seawater Bath
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1. Conductivity, Temperature and Depth (CTD)
Instruments & Bio-chemical sensors




'_
1. Conductivity, Temperature and Depth (CTD)
Instruments & Bio-chemical sensors

m Measuring instruments for
Conductivity calibration

m 1) Chinese Primary SSW

1 Salinity: S=35
1 Uncertainty: U=0.001 (k=2)
m 2) Laboratory Salinometer

1 PSU: 2~40

1 Resolution: 0.0002




Inter-Comparison of seawater salinity Measurements

» In 2014, we organized the JCOMM Inter-comparison Pilot project for
seawater salinity Measurements .

» 25 labs from 17 countries participated in.
» The final report has been published on JCOMM website.
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1. Conductivity, Temperature and Depth (CTD)
Instruments & Bio-chemical sensors

m Measuring instruments for
Pressure (Depth) calibration

m 1) Piston pressure gauge
(0.05~10) MPa
MPE: +0.005%
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1. Conductivity, Temperature and Depth (CTD)
Instruments & Bio-chemical sensors

Calibration Device Measuring Range MPE/Uncertainty

Seawater DO

(0~20) mg/L +0.5mg/L
Analyzer

Seawater pH-meter (0~14) U=0.01, k=2

Seawater Turbidity (0~1000) NTU U= 2.6%, k= 2
Analyzer

NO,-N (0.1~200) pg/L U= 1.7%, k=2

g ~ = 0 =
seawater NOs°N (0.1~500) pg/L U= 2.1%, k= 2
Nutrients  NH,*-N (0.1~600) pg/L U= 2.2%, k= 2

Analyzer _ _

SIO5-SI (0.1~400) pg/L U= 2.3%, k= 2

PO,*-P (0.1~450) ug/L U= 2.2%, k= 2




" A
1. Conductivity, Temperature and Depth (CTD)
Instruments & Bio-chemical sensors

Calibration Device Measuring Range MPE/Uncertainty

Seawater DO
Analyzer

(0~20) mg/L +0.5mg/L

U= 2.2%, k=2
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m 1. Conductivity, Temperature and Depth (CTD)
Instruments & Bio-chemical sensors

m 2. Reference Material (Standard Seawater,
seawater-based pH, PO 3-P)

m 3. Wave Buoy

m 4. Tide Gauge

m 5. Meteorological Instruments
m 6. Environmental Test

m /. Performance evaluation of domestic R&D marine
Instruments
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2. Reference Material (Standard Seawater)

& Classification

S=35,P-series

> S=5,A-series

Reference

Materials > S=20,B-series

> S=30,C-series

> S=35,D-series

o S=40,E-series
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2. Reference Material (Standard Seawater)

m Chinese Primary SSW
-1 Salinity: S=35
1 Uncertainty: U=0.001 (k=2)

m China Serial Standard
Seawater

01 Salinity: S=5, 20, 30, 35, 40
1 Uncertainty: U=0.003 (k=2)
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The same level with IAPSO SSW

Standard Seawater CUUENEIMETy 7S Chle el IAPSO Standard Seawater
Seawater
Batch Pio Piss
20.0833 20.0835
20.0835 20.0837
20.0835 20.0835
Measurements
20.0837 20.0835
20.0837 20.0837
20.0833 20.0835
Average 20.0835 20.0836
Error 0.0001
Results <<0.0014
In this test, the same sample was measured with 8400B salinometer calibrated by
China Primary Standard Seawater and IAPSO Standard Seawater, respectively.




2. Seawater-based pHT Reference Material

m Seawater-based pHT Reference Material (salinity=25);
m Seawater-based pHT Reference Material (salinity=35)

€ pH value is determined by spectrophotometry;
€ The homogeneity and stability is carried out by F test and t test method.
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2. Seawater-based PO, *-P Reference Material
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= 1.0 pmoliL; 1) KEEATEAR,
2) FInEERER R,
m 2.0 ymol/L; 2 FrEEEEE
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3.Wave Buoy

m The Gravitational Acceleration Wave Buoys are used widely for
wave information.

m They measures near surface waves, and are often taken as the
measurement standards (reference instruments) to assess the
performance of other types of wave measuring instruments.
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3. Wave Buoy
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This is to certify that the measurement standard set up in your unit is authorized
1o be used for public service in accordance with article 6 of the Law on Metrology of

the People’s Republic of China.
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Name of measurement standard Code

WEEm HEE: A~6) m
Mmmgggm (2~40) s

Nl M o WA £0.2%F.S
HBLK FCVFIR JMBE: £0.25
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 JJG 1144-2017The Gravitational Acceleration Wave
Buoy
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3.Wave Buoy & wave sensor-
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€ The Calibration Device of Wave Buoy was developed by RMIC/AP.
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Data acquisition and control system Frequency speed control and
power supply system
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In-situ calibration of GPS wave buoy

1. in-situ calibration device for GPS wave buoy

Measurement standard: wave

——— e

_ spectrum calculating medule 7/
7 AN =4
( \ /
\ < /
S~ __ 7 Transmit GNSS
— signals(Doppler shift)

traceability ¢ -
1 2. GPS wave buoy :

prototype (with
i calibration port) :

-

Calibration device
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In-situ calibration of GPS wave buoy

Wave height MPE:1.2 mm
U=0.1 mm (k=2)

Deployed in-situ calibration at Bohai Sea China
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In-situ calibration of GPS wave buoy

Wave height(m)

wave spectrum GPS wave buoy Measurement
calculating module prototype error
0.411 0.442 0.031
0.468 0.503 0.035
0.466 0.501 0.035
0.516 0.555 0.039

Calibration coefficient= GPS wave buoy/ wave spectrum calculating module=0.92

Wave height(m)

0.504 0.509 0.005
0.551 0.557 0.006
0.435 0.440 0.005
0.406 0.411 0.005
0.408 0.412 0.004
0.411 0.416 0.005
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4. Tide Gauge

m Tide gauges are playing an important role in tide (sea level)
measurement and predicting.
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. calloration or 11ae Cauges

m 1) Float-type Tide Gauges e —
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alibration of Tide Gauges

m 2) Pressure Tide Gauges e
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5. Meteorologlcal Instruments
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standard wind speed (m/s)
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| : _ _ U=1.6% reading, (5~70)m/s,
Il Wind Speed: (0.3-90) m/s U=0.1m/s, (0.3~5)m/s
[l Wind Direction: (0~360)° U=1.3°

m We built a wind tunnel to calibrate wind sensors in our lab.
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wind speed=0.73360.0914j frequency output

correlation coefficien
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6. Environmental Test: water pressure

this deep sea glass sphere was crushed at 13MPa



> water pressure test
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6. Environmental Test: water pressure

walk-in chamber
(temperature and humidity)

Salt mist test



Oceanographic Calibration Facilities
from RMIC/AP

m 1. Conductivity, Temperature and Depth (CTD)
Instruments & Bio-chemical sensors

m 2. Reference Material (Standard Seawater,
seawater-based pH, PO ,3-P)

m 3. Wave Buoy

m 4. Tide Gauge

m 5. Meteorological Instruments
m 6. Environmental Test

m /. Performance evaluation of domestic R&D marine
Instruments



" JEE
7. Performance evaluation of domestic
R&D marine instruments

Third-party standardization Third-party evaluation for seawater
sea trial for wave buoys pH and COD measurement devices
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7. Performance evaluation of domestic
R&D marine instruments
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Third-party evaluation for Third-party evaluation for Wave
domestic R&D CTDs band S radar



Thank you for your attention!

YU Jianging
Email: yujianging@ncosm.gov.cn
Tel: +86 18698017617
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