SATELLITE

Av. Eloy Alfaro y Av. de los Granados

Quito, Ecuador 170513

Sergio Rodriguez Phone: (+593) 42282007
CALIBRATION
I. Fluid Quantities
Parameter/Equipment Range CMC>43 (1) Comments
Volume — Laboratory
Glassware®
Single Volume Pipettes Up to 0.5 ml 0.000 29 ml Gravimetric method

(>0.5to 1.5) ml 0.000 56 ml
(> 1.5t02.5)ml 0.000 92 ml
(>2.5t03.5)ml 0.000 93 ml
(>3.5t04.5) ml 0.000 94 ml
(>4.5t05) ml 0.000 93 ml
(> 5to 6) ml 0.000 94 ml
(>6to7) ml 0.000 95 ml
(>7to 14) ml 0.0012 ml
(> 14 to 20) ml 0.0014 ml
(>20to 32) ml 0.0015 ml
(>32to35)ml 0.0016 ml
(> 35t040) ml 0.0019 ml
(> 40 to 50) ml 0.0020 ml
(>50to 60) ml 0.0021 ml
(> 60 to 70) ml 0.0023 ml
(>70to 75) ml 0.0030 ml
(> 75 to 80) ml 0.0031 ml
(> 80 to 90) ml 0.0032 ml
(>90 to 100) ml 0.0034 ml
(> 100 to 200) ml 0.0055 ml
(> 200 to 250) ml 0.0064 ml
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Parameter/Equipment Range CMC**? (1) Comments

Volume — Laboratory Gravimetric method
Glassware® (cont)

One-mark Volumetric Up to 10 ml 0.0022 ml
Flasks (> 10 to 25) ml 0.0037 ml
(>25t0 50) ml 0.0056 ml
(> 50 to 100) ml 0.0080 ml

(> 100 to 150) ml 0.011 ml
(> 150 to 250) ml 0.012 ml
(> 250 to 500) ml 0.020 ml
(> 500 to 1000) m! | 0.033 ml
(> 1000 to 2000) ml | 0.056 ml
(> 2000 to 5000) ml | 0.13 ml

Graduated Pipettes Up to 50 ml 6.6 nl +0.022 pl/ml

Graduated Measuring UptoS5Sml 6.8 nl +0.021 pl/ml

Cylinders (>5to 10) ml 13 nl +0.022 pl/ml
(> 10 to 25) ml 10 nl +0.022 pl/ml
(>25t0 50) ml 14 nl + 0.022 pl/ml
(> 50 to 100) ml 9.0 nl + 0.022 ul/ml
(> 100 to 250) ml -0.10 pl +0.024 pl/ml

(> 250 to 500) ml 1.2 ul +0.019 pl/ml
(> 500 to 1000) ml | 0.81 pl +0.021 pl/ml
(> 1000 to 2000) ml | -1.2 pl +0.025 pl/ml

Burettes Up to 400 ml -0.2 nl +0.023 pul/ml
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Parameter/Equipment Range CMC**? (1) Comments

Volume — Laboratory
Glassware® (cont)

Pyknometers: Up to 1 ml 0.027 pl Gravimetric method

Type 3 (Gay-Lussac), (>1to2)ml 0.047 pl

Type 4 (Reischauer), (>2to5)ml 0.11 pl

Type 5 (Hubbard), (>5to 10) ml 0.22 pl

Type 6 (With (> 10 to 25) ml 0.55 pul

Thermometer Coupled) (>25t0o 50) ml 1.1 pul

(> 50 to 100) ml 2.2 ul

Centrifuge Tube
(6 1in, 8 in)

Imhoff Cone

Beaker

Water Trap

Up to 25 ml
(> 2510 50) ml
(> 50 to 100) ml

Up to 1000 ml

Up to 5 ml
(>5to10) ml

(> 10 to 50) ml

(> 50 to 100) ml
(> 100 to 150) ml
(> 150 to 200) ml
(> 200 to 250) ml
(> 250 to 500) ml
(> 500 to 1000) ml

Upto1lml
(>1to2)ml
(>2to5)ml
(>5to10) ml
(> 10 to 25) ml

30 nl +0.021 pl/ml
-0.080 pl + 0.026 pl/ml
0.10 ul + 0.022 pl/ml

0.13 ul +0.14 pl/ml

0.000 12 ml
0.000 22 ml
0.0011 ml
0.0022 ml
0.0034 ml
0.0048 ml
0.0059 ml
0.011 ml
0.023 ml

14 nl +0.013 pl/ml
6.7 nl + 0.020 pl/ml
4.9 nl+0.021 pl/ml
8.2nl+0.021 pl/ml
-0.76 nl + 0.022 pl/ml
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Piston Burettes

Dispensers

10 to 100) pl
(> 100 to 1000) pl
(> 1000 to 10 000) pl

Upto1lml
(>1to2)ml
(>2to5)ml
(>5to 10) ml
(> 10 to 20) ml
(> 20 to 25) ml
(>25to 50) ml

Up to 0.5 ml
(>0.5t05)ml
(>5to50) ml
(> 50 to 100) ml

4.6nl+0.11 nl/ml
2.4 nl+0.14 nl/ml
-2.0 ul + 0.14 nl/ml

0.000 14 ml
0.000 28 ml
0.000 71 ml
0.0014 ml
0.0028 ml
0.0035 ml
0.0071 ml

14 nl +0.12 pl/ml
-0.38 nl + 0.14 pl/ml
-20 nl + 0.14 pl/ml
21 nl +0.14 pl/ml

Parameter/Equipment Range CMC>4? (1) Comments
Piston Operated Volumetric
Apparatus®—~
Piston Pipettes Up to 10 pl 0.0063 pul Gravimetric method

II. Thermodynamics

Parameter/Equipment Range CMC?* (%) Comments
Bi-metal Thermometers? (-25t0 0) °C 0.13°C Reference standard
(0to 50) °C 0.09 °C thermometers &
(50 to 150) °C 0.14 °C temperature blocks
(150 to 200) °C 0.35°C
(200 to 300) °C 0.37 °C
(300 to 400) °C 0.64 °C
(400 to 500) °C 0.78 °C
(500 to 550) °C 0.81 °C
Digital Thermometers? és_zg 0 0) °C 88421 og Reference standard
o o thermometers &
(0t025) °C 0.04°C temperature blocks
(25 t0 50) °C 0.04 °C
(50 to 100) °C 0.05 °C
(100 to 150) °C 0.05 °C
(150 to 200) °C 0.37 °C
(200 to 400) °C 0.38 °C
(400 to 500) °C 0.61 °C
(500 to 600) °C 0.64 °C
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Parameter/Equipment Range CMC** (1) Comments
Partial Immersion Liquid- | (-25 to -20) °C 8 (1)2 Og Reference standard
In-Glass Thermometers (-20 to -10) °C O‘ 08 °C thermometers &

(-10 to 10) °C 0'08 oC temperature blocks
(10 to 20) °C 0'1 oC
(20 to 50) °C 0'09 oC
(50 to 90) °C 0‘08 oC
(90 to 100) °C 0'10 oC
(100 to 140) °C 0'09 oC
(140 to 150) °C 0'27 oC
(150 to 200) °C 0'28 oC
(200 to 400) °C '
Thermo-Hygrometers,
Dataloggers
Humidity (% RH) (10to <20) % RH 0.66 % HR
(>20to<50) % RH 0.70 % HR
(> 50to<70) % HR 0.81 % HR
(> 70 to <90) % HR 0.96 % HR
Temperature (-10to <0) °C 0.29 °C Reference thermo-
(0to<30)°C 0.19 °C hygrometer & climatic
(>30to 60) °C 0.14 °C chamber
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Parameter/Equipment Range CMC?* (%) Comments
Heat Stress WBGT Reference thermo-
Meters — hygrometer & climatic

chamber

Humidity (% RH) (10 to < 20) % RH 0.67 % HR

(20to <50) % RH 0.74 % HR
(>50to<70) % RH 0.84 % HR
(>70t0<90) % RH 1.0 % HR
Dry Bulb Sensor (0to<30)°C 0.20 °C
(>30to 50) °C 0.15°C
Wet Bulb Sensor (5to<25)°C 0.19 °C
(>25t0<45)°C 0.15°C
Globe Temperature (0to <30) °C 0.20 °C
(>30to 50) °C 0.15°C
Dew Point (-15t0 0) °C 0.27 °C
(>0to<15)°C 0.18 °C
(> 15t0<30)°C 0.16 °C
III. Dimensional

Parameter/Equipment Range CMC** (1) Comments
Calipers® —

Digital Up to 450 mm 8.2 um Gauge blocks
Analog (Vernier) Up to 450 mm 16 um
Analog (Dial) Up to 200 mm 8.2 um

(200 to 300) mm 16 pm
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Parameter/Equipment Range CMC** (1) Comments

Outside, Inside & Depth
Micrometers, Indicators,
Thickness Gauges® —

Digital Up to 25 mm 0.72 pm Gauge blocks
(25 to 50) mm 0.75 um
(50 to 75) mm 0.78 um
(75 to 100) mm 0.79 um

(100 to 125) mm 0.83 um
(125 to 150) mm 0.86 um
(150 to 175) mm 0.93 um
(175 to 200) mm 0.93 um
(200 to 225) mm 1.0 um
(225 to 250) mm 1.1 um
(250 to 275) mm 1.2 pm
(275 to 300) mm 1.2 pm
(300 to 325) mm 1.3 um
(325 to 350) mm 1.3 um
(350 to 375) mm 1.4 um
(375 to 400) mm 1.5 um
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Parameter/Equipment Range CMC** (1) Comments

Outside, Inside & Depth

Micrometers, Indicators,

Thickness Gauges® — (cont)

Analog Up to 25 mm 1.2 um Gauge blocks

(25 to 50) mm 1.2 um
(50 to 75) mm 1.3 um
(75 to 100) mm 1.3 pm
(100 to 125) mm 1.3 pm
(125 to 150) mm 1.4 pm
(150 to 175) mm 1.4 um
(175 to 200) mm 1.5 um
(200 to 225) mm 1.5 um
(225 to 250) mm 1.6 pm
(250 to 275) mm 1.7 pm
(275 to 300) mm 1.7 pm
(300 to 325) mm 1.8 um
(325 to 350) mm 1.8 um
(350 to 375) mm 1.9 um
(375 to 400) mm 2.0 pm

1

2

3

This laboratory offers commercial calibration and field calibration service.

Calibration and Measurement Capability Uncertainty (CMC) is the smallest uncertainty of measurement
that a laboratory can achieve within its scope of accreditation when performing more or less routine
calibrations of nearly ideal measurement standards or nearly ideal measuring equipment. CMCs represent
expanded uncertainties expressed at approximately the 95 % level of confidence, usually using a coverage
factor of k=2. The actual measurement uncertainty of a specific calibration performed by the laboratory
may be greater than the CMC due to the behavior of the customer’s device and to influences from the
circumstances of the specific calibration.

Field calibration service is available for this calibration. Please note the actual measurement uncertainties
achievable on a customer's site can normally be expected to be larger than the CMC found on the A2LA
Scope. Allowance must be made for aspects such as the environment at the place of calibration and for
other possible adverse effects such as those caused by transportation of the calibration equipment. The
usual allowance for the uncertainty introduced by the item being calibrated, (e.g. resolution) must also be
considered and this, on its own, could result in the actual measurement uncertainty achievable on a
customer’s site being larger than the CMC.

The contributions from the “best existing device” are not included in the CMC claim.
The CMC claim is smaller than that of the expanded uncertainty claim for INEN as listed in the BIPM
Key Comparison Database. A2LA has evaluated the laboratory’s CMC claim and has verified this

information to be correct and appropriate.

In the statement of CMC, R is the reading of the unit under test.
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7 This scope meets A2LA’s P112 Flexible Scope Policy.

8 The type of instrument or material being calibrated is defined by the parameter. This indicates the

laboratory is capable of calibrating instruments that measure or generate the values in the ranges indicated
for the listed measurement parameter.

? In statement of CMC, percentages are percentage of reading, unless otherwise indicated.
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