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Dimensional

Metrology & Consultant, S.A. de C.V.

Palma # 334, Col. Los Girasoles 4° Sector

Escobedo, Nuevo Leén 66050

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT
CAPABILITY EXPRESSED
AS AN UNCERTAINTY (<)

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

Outside Micrometers

12.7 mm to 300 mm

(20.73 + X90°L) pm

Master Block

Calipers

12.7 mm to 300 mm

(20.72 + 1.94 R11Oum

Master Block

Dial Indicator

0 mmto 25.4 mm

(2.49 + 1.28 XL um

Calibration Tester

Microscopes

Ommto 1 mm

(2.28 + 2.38 XILPum

Scale Standard

Tape Measure

0 mm to 500 mm

(752 + 1.6 x 18L L) pm

Rule master

Granite Surface Plates
Flatness only

300 mm to 3 600 mm
diagonal

(5.34 2 + 3.51 x 1fD)um

Level Electronics

Optical Comparator X: 1 mmto 80 mm 8.7 um Glass reticules
Length Y- 1 mm to 80 mm 8.7 um Block standard
Optical Comparator 0° to 90° 0.06°
Angularity
Height Caliper 12.7 mm to 300 mm (20.72 + 1.94 XIDQum Master Block
Ping gages 0.152 mm to 25.4 mm (2.26 + 1.6 1)Qum Master Micrometer
Thread Plugs 0-40 to 4-12 53 um Wires whit micrometer
Pitch Diameter
Radius gage 0.75 mmto 12.7 mm 14 pm
Optical Comparator
Angle gages 0°to90° 0.1° Optical Comparator
Profilometer Roughness specimen
Ra Fixed point 2.97 um 0.15 um
Ry Fixed point 9.40 um 0.26 um
Electrical
MEASURED INSTRUMENT, RANGE CALIBRATION AND CALIBRATION
QUANTITY OR GAUGE (AND SPECIFICATION MEASUREMENT EQUIPMENT
WHERE APPROPRIATE) CAPABILITY EXPRESSED AND REFERENCE
AS AN UNCERTAINTY () STANDARDS USED
DC Voltage- 200 mVv 4.5 uvivV + 0.1 pv Fluke 8508A
Measurement 2V 3PVIV + 0.4 uV TCal £1°C
20V 3 uVIV +4 pv
200V 4.5 uVv/IV + 40 pv
1000V 4.5 pVv/V + 500 pVv
AC Voltage Measurement
At the listed frequencies
1Hz to 10 Hz 200 mv 0.160 mV /V + 14 pVv
10Hz to 40 Hz 200 mv 0.130 mV/V + 4 pv
40 Hz to 100 Hz 200 mvV 0.110 mV/V + 4 pv
7. , 7+ 6 %788 * o * *7
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Metrology & Consultant, S.A. de C.V.
Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

Electrical
MEASURED INSTRUMENT, RANGE CALIBRATION AND CALIBRATION
QUANTITY OR GAUGE (AND SPECIFICATION MEASUREMENT EQUIPMENT
WHERE APPROPRIATE) CAPABILITY EXPRESSED AND REFERENCE
AS AN UNCERTAINTY (%) STANDARDS USED
AC Voltage Measurement Fluke 8508A
At the listed frequencies TCal £1°C
100 Hz to 2kHz 200 mV 0.105 mV/V + 2 pv
2 kHz to 10 kHz 200 mV 0.105 mV/V + 4 pv
10 kHz to 30 kHz 200 mV 0.305 mV/V + 8 uVv
30 kHz to 100 kHz 200 mV 0.705 mV/V + 20 pVv

AC Voltage Measurement
At the listed frequencies

1Hzto 10 Hz 2V 140 pVvIV + 120 pv
10 Hz to 40 Hz 2V 105 pVv/IV + 20 pv
40 Hz to 100 Hz 2V 85 uV/IV + 20 pv
100 Hz to 2 kHz 2V 65 uV/IV + 20 pv

2 kHz to 10 kHz 2V 85 uVv/V + 20 pv
10 kHz to 30 kHz 2V 205 VIV + 40 pv
30 kHz to 100 kHz 2V 505 puV/V + 200 pVv
100 kHz to 300 kHz 2V 3mvV/iV+2mVv
300 kHz to 1 MHz 2V 10 mV/V + 20 mV
AC Voltage Measurement

At the listed frequencies

1Hzto 10 Hz 20V 140 pV/V +1 200 pVv
10 Hz to 40 Hz 20V 105 pV/V + 200 pv
40 Hz to 100 Hz 20V 85 uV/V + 200 pv
100 Hz to 2 kHz 20V 65 uV/V + 200 pVv

2 kHz to 10 kHz 20V 85 uV/V + 200 pv
10 kHz to 30 kHz 20V 205 pV/V + 400 pv
30 kHz to 100 kHz 20V 505 uV/V + 2 000 pv
100 kHz to 300 kHz 20V 3mVv/V+20 mV
300 kHz to 1 MHz 20V 10 mV/V + 200 mV

6 %7¥8HB*
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ecligly Metrology & Consultant, S.A. de C.V.
Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Ledén 66050
Electrical
MEASURED INSTRUMENT, RANGE CALIBRATION AND CALIBRATION
QUANTITY OR GAUGE (AND SPECIFICATION MEASUREMENT EQUIPMENT
WHERE APPROPRIATE) CAPABILITY EXPRESSED AND REFERENCE
AS AN UNCERTAINTY () STANDARDS USED
AC Voltage Measurement Fluke 8508A
At the listed frequencies TCal £1°C
1Hz to 10 Hz 200V 140 pV/V + 12 000 pVv
10Hz to 40 Hz 200 V 105 pV/V + 2 000 pVv
40 Hz to 100 Hz 200 V 85 uV/V + 2 000 pv
100 Hz to 2 kHz 200 V 65 uV/V + 2 000 pv
2 kHz to 10 kHz 200 VvV 85 uV/V + 2 000 pv
10 kHz to 30 kHz 200 V 205 pV/V + 4 000 pv
30 kHz to 100 kHz 200V 505 pV/V + 20 000 pVv
100 kHz to 300 kHz 200V 3mV/V+ 200 mV
300 kHz to 1 MHz 200V 10 mV/V + 2 000 mV
AC Voltage Measurement
At the listed frequencies
1 Hzto 10 Hz 1000V 140 pVIV + 70 mV
10 Hz to 40 Hz 1000V 110 pV/V + 20 mV
40 Hz to 100 Hz 1000V 95 uV/V + 20 mV
100 Hz to 2 kHz 1000V 205 pVv/V + 40 mvV
2 kHz to 10 kHz 1000V 510 pV/V + 200 mV
Resistance- Measurement 0  to 1.99 15p/ +4p
2 1019.99 Qu / +14p
20 1t0199.99 750/ +50u
200 t01.99k 75u / +500u
2k 1t019.99k 750/ +5m
20k 10199.99 k 75u/ +50m
200k t0ol1.99M 85u/ +1

2G t020G 525u / +10M
DC Current — 200 pA 12 yA/A + 0.4 nA
Measurement 2 mA 12 pA/A + 4 nA
20 mA 13 uA/A + 40 nA
# , 7+ 6 %7H8H* 0o 8 *7
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Electrical

Metrology & Consultant, S.A. de C.V.
Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT
CAPABILITY EXPRESSED
AS AN UNCERTAINTY ()

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

DC Current —
Measurement

200 mA 36 PA/A + 800 nA
2A 170 pAJA + 16 A
20 A 380 PAJA + 400 pA

AC Current Measurement
At the listed frequencies

1 Hzto 10 Hz 200 pA 475 pAJA + 0.02 pA
10 Hz to 10 kHz 200 pA 475 pA/A + 0.02 pA
10 kHz to 30 kHz 200 pA 650 A/A + 0.02 pA
30 Hz to 100 kHz 200 pA 4 000 pA/A +0.02 pA
AC Current Measurement

At the listed frequencies

1 Hzto 10 Hz 2 mA 0.290 mA/A + 0.2puA
10 Hz to 10 kHz 2 mA 0.280 mA/A + 0.2 pA
10 k Hz to 30 kHz 2 mA 0.650 mA/A + 0.2 pA
30 Hz to 100 kHz 2 mA 4 mA/A + 0.2 pA

AC Current Measurement

At the listed frequencies

1 Hzto 10 Hz 20 mA 0.290 mA/A + 2uA

10 Hzto 10 k Hz 20 mA 0.280 mA/A + 2 A

10 kHz to 30 kHz 20 mA 0.650 mA/A + 2 A

30 Hz to 100 kHz 20 mA 4 mA/A + 2 PA

AC Current Measurement

At the listed frequencies

1Hzto 10 Hz 200 mA 0.290 mA/A + 0.02 mA
10 Hz to 10 kHz 200 mA 0.25 mA/A + 0.02 mA
10 kHz to 30 kHz 200 mA 0.6 mA/A + 0.02 mA
AC Current Measurement

At the listed frequencies

1 Hzto 10 Hz 2A 600 pA/A + 0.2 mA
10 Hz to 10 kHz 2A 710 pA/A + 0.2 mA

10 kHz to 30 kHz 2A 3 mA/A+0.2mA

Fluke 8508A
TCal £1°C

6 %7¥8HB* 0
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Electrical

Metrology & Consultant, S.A. de C.V.

Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT
CAPABILITY EXPRESSED
AS AN UNCERTAINTY ()

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

0.330 Vto 3.299 999 V

50 pV/IV + 5 pv

3.3V 1032.999 99V

50 pVv/V + 50 pv

33V 10 329.9999V

55uV/V + 0.5 mV

330Vto1020V

55 uVv/V + 1.5mVv

0 mA to 3.299 99 mA

0.130 mA/A + 0.05 pA

3.3 mA to 32.999 9 mA

0.100 mA/A + 0.25 pA

0.330 Ato 2.199 99 A

0.300 mA/A + 44 pA

22At011A 0.600 mA/A + 330 pA
Resistance- Generate 0 t010.99 1.31m/ +8m

10.99 to 100 12m/ +15m

100 to 320 288m/ +15m

320 to 350 31.5m/ +60m

350 tolk 90m/ +60m

1k tollk 9m/ +60m

1.1k to3.2k 288m/ +60m

3.2k to35k 315m / +600m

35k tol0k 900m / +600m

10k tol1lk 990m / +600m

11k to32k 3.0

32k to35k 9.9

35k to320k 45

320k to3.2M 540

3.2M tol00M 510

AC Voltage Generate
At the listed frequencies

45 Hz to 10 kHz

1 mVto 32.999 mV

1500 pVv/V + 20 u

AC Current Measurement Fluke 8508A
At the listed frequencies TCal £1°C
10 Hz to 2 kHz 20 A 800 HA/A + 2mA

2 kHz to 10 kHz 20 A 2.5 mAJA + 2mA

DC Voltage- Generate 0 V to 329.9999 mV 0.06 mV/V + 3 pVv Fluke 5500A

7. L1+
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Electrical

Metrology & Consultant, S.A. de C.V.

Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT
CAPABILITY EXPRESSED
AS AN UNCERTAINTY ()

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

AC Voltage Generate
At the listed frequencies

10 kHz to 20 kHz

1 mVto 32.999 mV

2 000 uV/V + 20

20 kHz to 50 kHz

1 mVto 32.999 mV

2 500 uV/V + 20

50 kHz to 100 kHz

1 mVto 32.999 mV

3500 uV/V + 38

AC Current Generate
At the listed frequencies

45 Hz to 10 kHz

33 mV to 329.999 mV

500nMV/V + 20 nV

45 Hz to 10 kHz

0.33V103.29999V

300nV/V + 60 nV

45 Hz to 10 kHz

3.3V 10329999V

400nV/V + 600 nV

AC Current Generate
At the listed frequencies

45 Hz to 1 kHz

33 Vto 329.999 V

500mMV/V + 6.6 mV

45 Hz to 1 kHz

330 Vto 1000V

500nV/V + 80 mV

45 Hz to 1 kHz

0.029 mA to 0.329 mA

1 250mAA + 0.25mA

AC Current Generate
At the listed frequencies

45 Hz to 1 kHz

0.33 mAto 3.299 9 mA

1 000mA/A + 0.3 mA

1 kHz to 5 kHz

0.33 mA to 3.299 9 mA

2 000MA/A + 0.3 MA

AC Current Generate
At the listed frequencies

45 Hz to 1 kHz

3.3 mAt0 32.999 mA

900MA/A + 3 mA

1 kHz to 5 kHz

3.3 mAto 32.999 mA

2 000mA/A + 3 nA

AC Current Generate
At the listed frequencies

45Hz to 1 kHz

33 mA to0 329.99 mA

900mA/A + 30 mA

1 kHz to 5 kHz

33 mAto 329.99 mA

2 000MA/A + 30 mA

AC Current Generate
At the listed frequencies

45 Hz to 1 kHz

0.33 mAto 2.199 99 A

1 000mA/A + 300 mA

Fluke 5500A

6 %7¥8HB*
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Electrical

Metrology & Consultant, S.A. de C.V.

Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT
CAPABILITY EXPRESSED
AS AN UNCERTAINTY ()

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

AC Current Generate
At the listed frequencies

45 Hz to 65 Hz 22mAto11 A 600MA/A + 2 mA
65 Hz to 500 Hz 2.2mAto11 A 1 000MA/A + 2 mA
500 Hz to 1 kHz 22mAto11 A 3 300mA/A + 2 mA

Capacitance-Generate

0.33 nF to 0.499 9 nF

2.5 pF/F +0.01 nF

0.5 nF to 1.099 9 nF

5.5 pF/F + 0.01 nF

1.1 nF to 3.299 9 nF

16.5 pF/F + 0.01 nF

3.3 nFto 10.999 nF

55 pF/F + 0.01 nF

11 nF to 32.999 nF

82.5 pF/F + 0.1 nF

33 nF to 109.99 nF

275 pF/F + 0.1 nF

110 nF to 329.99 nF

825 pF/F + 0.3 nF

0.33 pF to 1.099 9 pF

2.75 nF/F + 1 nF

1.1 uFt0 3.299 9 uF

11.55 nF/F + 3 nF

3.3 uF to 10.999 pF

38.50 nF/F + 10 nF

11 pF to 32.999 pF

132 nF/F + 30 nF

33 uF to 109.99 uF

550 nF/F + 100 nF

DC Power- Generate
PF=1

0.000 11 Wto9W

0.04 % of watts output

0.000 30 Wto 33 W

0.03 % of watts output

0.001 09 W to 90 W

0.04 % of watts output

0.002 97 W to 330 W

0.03 % of watts output

0.010 89 W to 900 W

0.08 % of watts output

0.029 70 W to 2 200 W

0.06 % of watts output

0.072 60 W to 4 500 W

0.12 % of watts output

0.148 50 W to 11 000 W

0.09 % of watts output

AC Power- Generate
33 mV to 329.999 mV
PF=1

At the listed frequencies
45 Hz to 65 Hz

0.000 11 W to 0.003 W

0.40 % of watts output

0.000 30 Wto 0.011 W

0.25 % of watts output

0.0011Wto 0.03W

0.35 % of watts output

0.003Wto 0.11 W

0.25 % of watts output

0.011Wto 0.3 W

0.35 % of watts output

Fluke 5500A

6 %7887 0o =
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Electrical

Metrology & Consultant, S.A. de C.V.

Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT
CAPABILITY EXPRESSED
AS AN UNCERTAINTY (%)

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

AC Power- Generate
33 mV to 329.999 mV
PF=1

At the listed frequencies
45 Hz to 65 Hz

0.030 W10 0.73 W

0.40 % of watts output

0.073Wto1.5W

0.25 % of watts output

0.15Wto 3.6 W

0.35 % of watts output

0.0011Wto9W

0.25 % of watts output

0.003 W to 33 W

0.35 % of watts output

0.011Wto90 W

0.25 % of watts output

0.030 W to 330 W

0.35 % of watts output

0.11 W to 900 W

0.25 % of watts output

AC Power- Generate
330 mV to 1000 V
PF=1

At the listed frequencies
45 Hz to 65 Hz

0.3 W to 2200 W

0.25 % of watts output

0.73 W to 4500 W

0.15 % of watts output

1.5Wto 11 000 W

0.25 % of watts output

0.030 W10 0.73 W

0.15 % of watts output

0.073Wto1.5W

0.25 % of watts output

0.15Wto 3.6 W

0.15 % of watts output

0.0011Wto9W

0.20 % of watts output

0.003 W to 33 W

0.15 % of watts output

At the listed frequencies

AC Voltage - Generate Trianglewave & TruncatedeSipak to peak

0.1 Hzto 10 Hz

2.9 mV to 92.999 mV

50 mV/V + 465nV

10 Hz to 45 Hz

93 mV to 929.999 mV

2.5 mV/V + 418Y

45 Hz to 1 kHz

0.93V109.29999 V

2.5 mVIV + 232V

1 kHz to 20 kHz

9.3 V10 92.999 9V

5mVIV + 232.%m

AC Voltage -- Generate

At the listed frequencies

Squarewave sine Peak to Peak

0.01 Hzto 10 Hz

2.9 mV to 65.999 mV

50 mV/V + 330nV

10 Hz to 45 Hz

66 mV to 659.999 mV

2.5 mV/V + 3.3 mV

45 Hz to 1 kHz

0.66 V 10 6.599 99 V

2.5 mV/V +16.5 mV

1 kHz to 100 kHz

6.6 V1065.999 9 V

50 mV/V + 330 mV

Fluke 5500A

6 %7¥8HB* 0
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Electrical

Metrology & Consultant, S.A. de C.V.

Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT
CAPABILITY EXPRESSED
AS AN UNCERTAINTY (%)

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

DC Current - Generate

10 Ato 16.499 9 A

0.40 % output

Fluke 5500A + 5500A/

300 Vto 1 000V

250 mV/V + 200mV

At the listed frequencies

AC Voltage- Measurement

50Hz to10kHz

1 mV to 300 mV

600nmMV/V + 100 nV

10 kHz to20kHz

1 mVto 300 mV

1.5 mV/V + 100nV/

Toroidal- type clamps 165 A to 149.999 A 0.30 % output coil
150 Ato 550 A 0.30 % output
AC Current - Generate 10 Ato 16.4999 A 0.35 % output
Toroidal- type clamps 7165 A t0 149.999 A 0.33 % output
ﬁétni 't'('ftgg ,f_ﬁq”enc'es 150 Ato 550 A 0.34 % output
AC Current - Generate 10 Ato 16.4999 A 0.93 % output
Toroidal- type clamps 716 5 A t0 149.999 A 0.91 % output
éétﬂi 't's‘tjgofrﬁguenc'es 150 Ato 550 A 0.93 % output
DC Current - Generate | 10 Ato 16.499 9 A 0.72 % output
Other- type clamps 16.5 A to 149.999 A 0.69 % output
150 Ato 550 A 0.68 % output
AC Current - Generate 10 Ato 16.4999 A 2.4 % output
Other-type clamps 7165 At0 149.999 A 0.84 % output
ﬁétﬂi 't'j‘tgg quuenc'es 150 Ato 550 A 0.84 % output
AC Current - Generate 10 At0 16.4999 A 1.37 % output
Other-type clamps "5 5 A t0 149.999 A 1.35 % output
éétﬂi 't's‘tjgofrﬁguenc'es 150 Ato 550 A 1.34 % output
DC Voltage- 0 mV to 300 mV 75mV/IV + 20 nV Fluke 45
Measurement 03Vio3V 750mV/IV + 200 vV
3Vio30V 7.5 mVIV +2mV
30V to 300V 75 mV/V + 20mV

6 %7¥8HB*
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Metrology & Consultant, S.A. de C.V.
Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

Electrical
MEASURED INSTRUMENT, RANGE CALIBRATION AND CALIBRATION
QUANTITY OR GAUGE (AND SPECIFICATION MEASUREMENT EQUIPMENT
WHERE APPROPRIATE) CAPABILITY EXPRESSED AND REFERENCE
AS AN UNCERTAINTY (<) STANDARDS USED
AC Voltage- Measurement Fluke 45
At the listed frequencies
50 Hz to10 kHz 0.3Vto3V 6 mV/V+1mV
10 kHz to 20 kHz 0.3Vto3V 15 mV/V + 1mV
AC Voltage- Measurement
At the listed frequencies
50 Hz to10 kHz 3Vto30V 60 mV/V + 10 mV
10 kHz to 20 kHz 3Vto30V 150 mV/V + 10 mV
AC Voltage- Measurement
At the listed frequencies
50 Hz to10 kHz 30 Vto 300 V 600 mV/V + 100 mV
10 kHz to 20 kHz 30 Vto 300V 1.5V + 100 mV
AC Voltage- Measurement
At the listed frequencies
50 Hz to10 kHz 300 Vto 750 V 6mV/V+1V
10 kHz to 20 kHz 300V to 750 V 1.5V+375V
Resistance- Measuremenjt0 Wto 300W 150 mW/W +40 mV
300Wto 3 W 1.7WKW
3 KWto 30 kW 17WKW
30 KWto 300 WV 170WkKW
300 KWto 3 MW 2.2 WMW
3 MWto 30 MW 17 WMW
DC current -Measurement 0 MA to 30 mA 15 PA/A + 3 A

30 mA to 100 mA

50 pA/A +20 pA

0.1Ato10A

5 mA/A + 500 pA

AC current —Measurement
At the listed frequencies

50 Hz t010 kHz 1 mAto 30 mA 150 pA/A + 10 pA
50 Hz t010 kHz 30 mA to 100 mA 500 pA/A + 100 pA
50 Hz to 2 kHz 0.1At010A 100 mA/A + 10 mA

AC High Voltage-
Generate

At the listed frequencies
50 Hz to 60Hz

100 V to 4 500 V

50V

HI POT Quadtech
Sentry 10

7. L1+
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Metrology & Consultant, S.A. de C.V.

Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT
CAPABILITY EXPRESSED
AS AN UNCERTAINTY (%)

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

DC Voltage- 0 mV to 600 mV 540nV/IV + 200 nV Fluke 177
Measurement 06Vto6V 5.4 mVIV + 2 mV
6 Vio 60V 54 mV/V + 20 mV
60 V to 600 V 540 mV/V + 200 mV
600 V to 1 000 V 35V
AC Voltage- Measurement
At the listed frequencies
45 Hz to 500 Hz 1 mV to 600 mV 6 mV/V + 300nV
45 Hz to 500 Hz 06VtobV 60 mV/V + 3 mV
45 Hz to 500 Hz 6 Vto60V 600 mV/V + 30 mV
45 Hz to 500 Hz 60 V to 600 V 6.3V
45 Hz to 500 Hz 600 V to 1 000 V 13V
Resistance- 0 Wto 600W 5.4W/W +200 nW Fluke 177
Measurement 600Wto 6KRW 55W
6 KWto 60 RV 550W
60 KWto 600 WV 5.5 W
600 WWto 6 MW 55 kW
6 MWto 50 MW 480 RV
DC Current - 0 mA to 60 mA 59 A /A
Measurement 60 mA to 400 mA 200 pA /A
0.4Ato10A 49 mA /A
Capacitance - 1 nF to100 pF 1.2nF/F + 200 nF
Measurement

AC current -Measuremen

At the listed frequencies

45 Hz to 1 kHz 1 mA to 60 mA 900 pA/A + 30 pA
45 Hz to 1 kHz 60 mA to 400 mA 6 mA/A + 300 pA
45 Hz to 1 kHz 0.4Ato6 A 90 mA/A + 3 mA
45 Hz to 1 kHz 6 Ato10 A 150 mA/A + 30mA

6 %7¥8HB* o 7*
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Metrology & Consultant, S.A. de C.V.
Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

Electrical
MEASURED INSTRUMENT, RANGE CALIBRATION AND CALIBRATION
QUANTITY OR GAUGE (AND SPECIFICATION MEASUREMENT EQUIPMENT
WHERE APPROPRIATE) CAPABILITY EXPRESSED AND REFERENCE
AS AN UNCERTAINTY () STANDARDS USED
AC High Current 0 Ato 600 A 13 A Fluke 337
Generation
Hall effect current sensor
close loop
10 to 400 Hz
DC High Current 0 Ato 600 A 13 A Fluke 337
Generation
Hall effect current sensor
close loop
AC High Voltage 1 kV to 28 kV 5.78 % of reading Fluke 45 + Fluke
Measurement 80k-40
45 Hz to 1kHz
DC High Voltage 1 kV to 40 kV 2.31 % of reading Fluke 45 + Fluke
Measurement 80k-40
AC Surge High Voltage | 500 V to 5 000 V 5.88 % of reading TEKTRONIX
Measurement TDS1002B + Fluke
0.1nsto 1 ms 80k-40
DC Surge High Voltage | 500 V to 5000 V 2.72 % of reading TEKTRONIX
Measurement TDS1002B + Fluke
0.1nsto 1 ms 80k-40
AC High Current 10 Ato 100 A 190 mA/A High Current shunt +
Measurement Fluke 177
50 Hz to 1kHz
DC High Current 10 Ato 100 A 190 mA/A High Current shunt +
Measurement Fluke 177
Oscilloscope Calibration | 0Vto 6 V @ 50 300mV/V + 50 nV Fluke 5500A
Mea_surement _ OVio130V@ 1M 330mMV/V + 500V DC signal
Vertical deflection
Oscilloscope Calibration | 50 s to Ins 13 ms/s Fluke 5500A
Measurement AC Sinewave signal
Horizontal deflection 0to5Vp-p
0.02 Hz to 1MHz @ 50
Temperature Calibration,| 0 °C to 1 200 °C 1.5°C Electrical Simulation o
Indication, and Control Thermocouple Output
Equipment used with Fluke 714
Thermocouple Type K
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Metrology & Consultant, S.A. de C.V.
Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

Electrical
MEASURED INSTRUMENT, RANGE CALIBRATION AND CALIBRATION
QUANTITY OR GAUGE (AND SPECIFICATION MEASUREMENT EQUIPMENT
WHERE APPROPRIATE) CAPABILITY EXPRESSED AND REFERENCE
AS AN UNCERTAINTY (<) STANDARDS USED
Temperature Calibration,| 0 °C to 750 °C 1.5°C Electrical Simulation of
Indication, and Control Thermocouple Output
Equipment used with Fluke 714
Thermocouple Type J
Temperature Calibration,| 0 °C to 1 573 °C 1.5°C
Indication, and Control
Equipment used with
Thermocouple R
Temperature Calibration,| 0 °C to 1 573 °C 1.5°C
Indication, and Control
Equipment used with
Thermocouple S
Temperature Calibration,| 0 °C to 150 °C 0.30°C Electrical Simulation of
gdigation,tand gorjttrzol 150 °C to 650 °C 0.26 °C 'Frrirmé)scgggle Output
quipment used wi uke
Thermocouple C 650 °C to 1 000 °C 0.31°C
1 000°C to 1800°C 0.50°C
1800°C to2316°C 0.84°C
Temperature Calibration,| -250 °C to -100 °C 0.50°C
gdi(_:ation,tand gorjttrr]ol -100 °C to -25 °C 0.16 °C
uipment used wi
Tﬂerrr)nocouple 25°C to 350 °C 0.14°C
Type E 350 °C to 650°C 0.16 °C
650 °C to 1 000 °C 0.21°C
Temperature Calibration,| 600 °C to 800 °C 0.44 °C
:gdigation,tand g:onttrzol 800 °C to 1 000 °C 034 °C
quipment used wi - =
Thermocouple 1000°C to1550°C 0.30 °C
Type B 1550°C to1820°C 0.33°C
Temperature Calibration,| -200 °C to -100 °C 0.33°C
gdi(_:ation,tand gorjttrr]ol -100 °C to -25 °C 0.18 °C
quipment used wi
Thermocouple -25°C to 120°C 0.16 °C
Type K 120 °C to 1 000 °C 0.26 °C
1000°C to1372°C 0.40°C
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Electrical

Metrology & Consultant, S.A. de C.V.

Palma # 334, Col. Los Girasoles 4° Sector

Escobedo, Nuevo Leén 66050

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT
CAPABILITY EXPRESSED
AS AN UNCERTAINTY (%)

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

Temperature Calibration,
Indication, and Control

-200 °C to -100 °C

0.37°C

Electrical Simulation of
Thermocouple Output

: , -100 °C to 800 °C 0.26 °C
Eﬂg:fnrgigtglseed with 800 °C 10 900 °C 017 5C Fluke 5500A
Type L
Temperature Calibration,| -200 °C to —100 °C 0.40°C
Indigation, and COI’.]U‘0| -100 °C to —25 °C 0.22 °C
52;:%2:1;[?(1 With  555¢ 10 120C 0.19°C
Type N 120 °C to 410°C 0.18°C
410°C to 1 300°C 0.27°C
Temperature Calibration,| 0 °C to 250 °C 0.47 °C
Indi(;ation, and Corjtrol 250 °C to 1 000 °C 0.36 °C
Eﬂg;fnrgigtgffd With 1600 °°C 1o 1400°°C 0.37°C
Type S 1400 °C to 1767 °C 0.46 °C
Temperature Calibration,| -250 °C to -150°C 0.63°C
Indi(_:ation, and Cor_1tr0| 150 °C to 0 °C 0.24 °C
Eﬂg:ﬁ]";ighglseed With — 5e¢ 10 120°C 0.16°C
Type T 120 °C to 400°C 0.14°C
Temperature Calibration,| -200 °C to 0 °C 0.46 °C
Indigation, and COI’.]U‘0| 0°C to 600 °C 0.63°C
Equipment used with
Thermocouple
Type U
Temperature Calibration,| -200 °C to —80 °C 0.04 °C Electrical Simulation of
Indi(_:ation, and Cor_1tr0| -80°C to 0°C 0.05 °C RTD Output Fluke
Eq_tgpg;gt used with 0°C 10 100 °C 0.05°C 5500A
Pt 385, 500 100 °C to 260 °C 0.06 °C
260 °C to 300 °C 0.08 °C
300 °C to 400 °C 0.08 °C
400 °C to 600 °C 0.09°C
600 °C to 630 °C 0.11°C
# , 7+ 6 %7+ 38 * o 7 *7
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Metrology & Consultant, S.A. de C.V.
Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

Electrical
MEASURED INSTRUMENT, RANGE CALIBRATION AND CALIBRATION
QUANTITY OR GAUGE (AND SPECIFICATION MEASUREMENT EQUIPMENT
WHERE APPROPRIATE) CAPABILITY EXPRESSED AND REFERENCE
AS AN UNCERTAINTY () STANDARDS USED
Temperature Calibration,| -200 °C to -80 °C 0.05 °C Electrical Simulation of
et [A0°C100°C | 008% e
RTD Type 0°Cto 100 °C 0.07 °C
Pt 385, 100 100 °C to 300 °C 0.09°C
300 °C to 400 °C 0.10°C
400 °C to 630 °C 0.12°C
630 °C to 800 °C 0.23°C
Temperature Calibration,| -200 °C to -80 °C 0.05 °C
Indigation, and Control 80°C to 0 °C 0.05 °C
Eq_llgp_l[r;;gt used with 0°C 10 100 5C 007 °C
Pt 3926, 100 100 °C to 300 °C 0.09°C
300 °C to 400 °C 0.10 °C
400 °C to 630 °C 0.12°C
Temperature Calibration,| -200 °C to -190 °C 0.25°C
Indi(_:ation, and Cor_1tr0| -190 °C to -80 °C 0.04 °C
E%F’gﬁg usedwith I g5eC 10 0°C 0.05°C
Pt 3916, 100
Temperature Calibration,| 0 °C to 100 °C 0.06 °C
Indigation, and COI’.]U‘0| 100 °C to 260 °C 0.07 °C
g%pgﬁgt used with =5 5c 10 300 °C 0.08°C
Pt 3916, 100 300 °C to 400 °C 0.09°C
400 °C to 600 °C 0.10°C
600 °C to 630 °C 0.23°C
Temperature Calibration,| -200 °C to -80 °C 0.04 °C
Indi(_:ation, and Cor_1tr0| -80 °C to 0 °C 0.04 °C
E‘%‘SPT";ES used with 5o 10 100 °C 0.04°C
Pt 385, 200 100 °C to 260 °C 0.05°C
260 °C to 300 °C 0.12°C
300 °C to 400°C 0.13°C
400 °C to 600 °C 0.14°C
600 °C to 630°C 0.16 °C
# , 7+ 6 %788 * o 7
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Electrical

Metrology & Consultant, S.A. de C.V.

Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT
CAPABILITY EXPRESSED
AS AN UNCERTAINTY (%)

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

Temperature, Indication,

-200 °C to -80°C

0.04°C

used withRTD Type Cu
427, 10

a”ddCO_T;ngESUTiPmegtt -80°C t0 0°C 0.04 °C

used wi ype

385500 0°C to 100°C 0.04 °C
100 °C to 260 °C 0.05°C
260 °C to 300°C 0.12°C
300 °C to 400°C 0.13°C
400 °C to 600 °C 0.14°C
600 °C to 630 °C 0.16 °C

Temperature, Indication, | -200 °C to —80 °C 0.03°C

and Control Equipment -80°C to0°C 0.03°C

used with RTD Type Pt

385. 1 000 0°C to 100°C 0.04 °C
100 °C to 260 °C 0.05°C
260 °C to 300°C 0.06 °C
300 °C to 400°C 0.07°C
400 °C to 600 °C 0.07°C
600 °C to 630°C 0.23°C

Temperature, Indication, | -80 °C to 0 °C 0.08°C

and Control Equipment ["5oc 19 100 °C 0.08 °C

used with RTD Type

Temperature, Indication, | -100°C to 260 °C 0.3°C

and Control Equipment [5g0°C t0 300 °C 0.12 °C

Electrical Simulation of

RTD Output Fluke
5500A

Thermodynamic

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT
CAPABILITY EXPRESSED
AS AN UNCERTAINTY (%)

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

Calibration of
Thermocouple Type K

0°Cto1200°C

1.5°C

Calibration of
Thermocouple Type J

0°Cto1200°C

1.5°C

6 %7+ F8HB*
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Thermodynamic

Metrology & Consultant, S.A. de C.V.

Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT

CAPABILITY EXPRESSED
AS AN UNCERTAINTY (%)

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

Calibration of 0°Cto1573°C 1.5°C
Thermocouple Type R
Calibration of 0°Cto1573°C 1.5°C
Thermocouple Type S
Temperature- Measure 50 °C to 500 °C 0.8°C (infrared) Blackbody
Thermometers radiation Hart Scientific-
Fluke9132
Temperature -20 °C to 60 °C 0.24°C VAISALA HMI41
Thermo-hygrometers,
Temperature & Humidity
Recorders
Only Temperature
Temperature- 50 °C to 400 °C 0.058 °C Fluke 8508A With
Generation Standard Platimun
Extrusion Plastometer/ resistance probe
Melt Indexer RO 100
Hart Scientific-Fluke
5626-15-S
Hart Scientific-Fluke
56265 temperature
calibration
ASTM D-1238
Temperature indicator
with Pt-100
Temperature - Generation 0 °C to 400 °C 0.011°C Fluke 8508A With
Temperature Dry Block Standard Platinum
Calibrators, IR resistance probe
Calibrators, Lactometers, Ry 100
Glass Thermometer , Bi- Hart Scientific-Fluke
Metallic Thermometer, 5626-15-S
digital Multi - Channel
Thermometers
Temperature- Generation 0 °C to 750 °C 0.22°C Fluke 714
Ovens, Furnaces, Muffleg with TC Type J
and Freezers temperature calibration
Thermo Hygrometer 30 % RH to 90 % RH 1.7 % RH MVaiséM 141

6 %7¥8HB* 0 7=
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Time & Frequency

Metrology & Consultant, S.A. de C.V.

Palma # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT
CAPABILITY EXPRESSED
AS AN UNCERTAINTY (%)

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

RPM
Generation

6 RPM to 60 000 RPM

0.000 25 RPM/RPM + 0.0(
RPM

DIAMETEK 1726
No contact Tachometer

TIME Generation Upto 3600s 16 s/ Day EXTECH HW30
STOP WATCH
0.01s

Frequency Generation 10 Hz to 60 MHz 51 Hz/Hz + 100 Hz Oscilloscope Tektronix
TDS 1002B

RPM 6 RPM to 60 000 RPM | 2.4RPM Fluke 5500A

Measure (0. 1Hz to 1 000 Hz) 1Hz= 60 RPM @

3 Vpp SQUARE
WAVE + Infrared led

Frequency- 1Hzto1lMHz 500 Hz/Hz + 100 Hz Fluke 45

Generation

Frequency- 0.01 Hz to 11.999 kHz 25 mHz/Hz + 1 mHz Fluke 5500A

Measure 12 kHz to 2MHz 50 Hz

Mechanical

MEASURED INSTRUMENT, RANGE CALIBRATION AND CALIBRATION
QUANTITY OR GAUGE (AND SPECIFICATION MEASUREMENT EQUIPMENT
WHERE APPROPRIATE) CAPABILITY EXPRESSED AND REFERENCE
AS AN UNCERTAINTY () STANDARDS USED
Rockwell Harness Testers| HRA Hardness test blocks
Indirect Verification 60 HRA to 69 HRA 1 HRA
70 HRA to 79 HRA 1 HRA
80 HRA to 93 HRA 1 HRA
HRB
40 HRB to 59 HRB 1 HRB
60 HRB to 79 HRB 1 HRB
80 HRB to 100 HRB 1 HRB
HRC
20 HRC to 39 HRC 0.55 HRC
40 HRC to 59 HRC 0.55 HRC
60 HRC to 70 HRC 0.55 HRC

!7+
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Mechanical

Metrology & Consultant, S.A. de C.V.

Palmas # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

MEASURED INSTRUMENT,
QUANTITY OR GAUGE

RANGE
(AND SPECIFICATION
WHERE APPROPRIATE)

CALIBRATION AND
MEASUREMENT
CAPABILITY EXPRESSED
AS AN UNCERTAINTY (%)

CALIBRATION
EQUIPMENT
AND REFERENCE
STANDARDS USED

Rockwell Harness Testers

HBW

Indirect Verification

Hardness test blocks

micro hardness tester

194 HBW to 401 HBW 5 HBW
Direct Verification of ASTM D-2240
Durometer Hardness
Tester Types A,B,C,D,E,O,
& DO 2.46 mmto 2.54 8.5um Comparator
Extension at zero reading
Indentor Shape( Not all
parameters apply to all of
Durometer Types)
Indentor Diameter 8.5um Comparator
Indentor Tip Diameter 8.5um Comparator
Indentor Tip Radius 8.5um Comparator
Indentor Tip Angle 0.09°
Durometer Indentor Spring
Types AB,E & O 0.55 to N to 9.05 15N Load Cells
Types C,D & DO 0.445 N to 44.45 N 15N Load Cells
Indirect verification 236 HV to 698 HV 17 HV Hardness test blocks
Microindentation
Hardness tester, Vickers
Indirect verification of 100 HK to 900 HK 20 HK Hardness test blocks

Tension and compression

Knoop

Pressure Gages 0.2 psi to 10 000 psi 0.025 % dinga Transducers
Vacuum 0 psi to 14.69 psi 0.025 % of reading Transds
Force Machines 0 kN to 980.66 kN 0.25 % of reading Load cell

Torque wrenches

5 Iif to 1 000 Ibfft

0.5 % reading

Torque transducer

Torque Transducer

1 Iifif to 250 Ibfft

0.3% reading

Torque Arms and
Weight

!7+
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Metrology & Consultant, S.A. de C.V.

Palmas # 334, Col. Los Girasoles 4° Sector
Escobedo, Nuevo Leén 66050

Mass, Force, and Weighing Devices

MEASURED INSTRUMENT, RANGE CALIBRATION AND MEASUREMENT CALIBRATION
QUANTITY OR GAUGE (AND SPECIFICATION CAPABILITY EXPRESSED EQUIPMENT
WHERE APPROPRIATE) AS AN UNCERTAINTY (£) AND REFERENCE
STANDARDS USED
Balances 20 g to 200 g (1.2 x 10°+ 2.5 x 10°W1) g Class F1 weights
(Res. =0.01 g)
200 g to 2 kg (1.2x10" +2.6 x 10°Wt) g
(Res. =0.1 g)
2 kg to 20 kg (1.2 +7.8x 10Wt) g
(Res.=19)
20 kg to 200 kg (12 + 2.4 x 10Wt) g Class M2 weights
(Res. =10 Q)
100kgto 1000kg | (577 + 4.4 x 18W1) g
(Res. = 0.5 kg)

1. The CMC (Calibration and Measurement Capabilitgjed for calibrations included on this scope of
accreditation represent the smallest measuremeettamties attainable by the laboratory when
performing a more or less routine calibration ofearly ideal device under nearly ideal conditidhis
expressed at a confidence level of 95 % using are@e factok (usually equal to 2). The actual

measurement uncertainty associated with a spexfibration performed by the laboratory will typliya
be larger than the CMC for the same calibrationesicapability and performance of the device being
calibrated and the conditions related to the catibn may reasonably be expected to deviate fraal ith
some degree

The term L represents length in inches or millimetes appropriate to the uncertainty statement.
The term Wt represents weight in pounds or granddu@ding SI multiple and submultiples units)
appropriate to the uncertainty statement.

The term D represents diameter in inches or miliareeas appropriate to the uncertainty statement.

T+ 6 %7¥8HB* 0o *7 *7



