ANSI-ASQ National Accreditation Board/ACLASS

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005
& ANSI/NCSL Z540-1-1994

Instrument Calibration and Technical Services, Inc.
1013 E. Main St Salem, VA 24153

Brian Hood Phone: 540-387-2101 ext. 21

CALIBRATION

Valid to: November 11, 2012

I. Electromagnetic - DC / Low Frequency

Certificate Number: AC-1195

CALIBRATION AND
MEASUREMENT REFERENCE
Pﬁé‘&“ﬁﬁ;i‘,}/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY ()]
Up to 220 mV 8 uv/v + 600 nv
220mVto 22V TuV/V+1uv
(22t 1)V 7 uV/V+3.5uV
DC Voltage - Source (11t022) V 7 uV/V +6.5uV
(22t0220) V 8 pV/V +80 uv
220Vito 1.1 kV 9 uV/V +500 uv
Up to 22 mV
(10 to 20) Hz 550 uV/V +4.5 uv
(20 to 40) Hz 210 uV/V + 4.5 pv
40 Hz to 20 kHz 105 pv/V+45puv
(20 to 50) kHz 370 uV/V + 4.5 uv OEM, ICTS,
(50 to 100) kHz 850 uv/v+7uv Fluke 5700A Customer-Specified,

AC Voltage - Source

(100 to 300) kHz
(300 to 500) kHz

500 kHz to 1 MHz

(22 to 220) mV
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 20 kHz
(20 to 50) kHz
(50 to 100) kHz
(100 to 300) kHz
(300 to 500) kHz
500 kHz to 1 MHz

1.1 mV/V + 13 pv
1.7mV/V+25uV
34 mV/V+25uV

550 uv/vV +13 uv
210 uV/V + 8 uv
105 uV/V + 8 uv
320 pv/vV +8 uv
850 uvV/vV +25uV
1.1 mV/V +25uV
1.7 mV/V + 35 uVv
3.4 mvV/V+80puv

or GIDEP Sourced
Procedures
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CALIBRATION AND

330 V to 1.02 kV
(45 to 50) Hz
50 Hz to 1 kHz
(1 to 5) kHz
(5t0 10) kHz

(1.02 to 1.1) kV
50 Hz to 1 kHz

300 pV/V+ 10 mV
80 uV/V +3.5mV
250 pvV/vV + 100 mV
300 mV/V + 10 mV

80 uV/V +3.5mV

Fluke 5700A
Fluke 5520A

Fluke 5700A

MEASUREMENT REFERENCE
Pﬁg&fﬁ?;}/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY (#)]
220 mV o 2.2V Fluke S700A
(10t0 20) Hz 500 uv/vV + 80 uVv
(20 to 40) Hz 160 uV/V + 25 uv
40 Hz to 20 kHz 75uV/V+6puv
(20 to 50) kHz 120 uV/V + 16 pVv
(50 to 100) kHz 250 pV/V + 70 nv
(100 to 300) kHz 430 pV/V + 130 pv
(300 to 500) kHz 1.05 mV/V + 350 pVv
500 kHz to 1 MHz 2.2 mV/V + 850 uv
22t022)V
(10 to 20) Hz 500 pWV/V+ 1 mV
(20 to 40) Hz 160 uV/V +300 pVv
40 Hz to 20 kHz 75 uV/V +70 pv
(20 to 50) kHz 120 pV/V +200 pVv
(50 to 100) kHz 250 uV/V + 400 pv
(100 to 300) kHz 500 uV/V + 1.7 mV
(300 to 500) kHz 1.25mV/V +5mV
500 kHz to 1 MHz 2. 7mV/V+9mV OEM, ICTS,
AC Voltage - Source (22t0220) V Customer-Specified,
(cont.) (10 t0 20) Hz 500 uvV/vV+8 mv or GIDEP Sourced
(20 to 40) Hz 160 uV/V +2.5 mV Procedures
40 Hz to 20 kHz 80 uV/Vv + 800 pv
(20 to 50) kHz 220 uV/V +3.5mV
(50 to 100) kHz 500 pV/V + 8 mv
(100 to 300) kHz 1.5 mV/V +90 mV
(300 to 500) kHz 4.7 mV/V + 90 mV
500 kHz to 1 MHz 11.5 mV/V + 190 mV
(220t0o 330) V
(45 to 50) Hz 190 pv/vV +2 mV Fluke 5520A
50 Hz to 1 kHz 80 uV/V +3.5mV Fluke 5700A
(1to 10) kHz 200 uV/V + 6 mV Fluke 5520A
(10 to 20) kHz 250 uV/ vV +6 mV
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CALIBRATION AND

AC Current — Source

(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5 to 10) kHz
(2.2t022) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(51t010) kHz
(22 to 220) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5t0 10) kHz

350 uA/A +35 nA
140 pA/A + 35 nA
600 pA/A + 400 nA
1.6 mA/A + 800 nA

700 pA/A + 400 nA

350 pA/A + 350 nA

140 pA/A + 350 nA
600 HA/A + 4 pA
1.6 mA/A + 8 pA

700 pA/A + 4 pA
350 uA/JA+ 3.5 pA
140 pA/A + 3.5 A
600 pA/A + 40 pA
1.6 mA/A + 80 nA

MEASUREMENT REFERENCE
Pl? &%ﬁiﬁl}/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY ()]
Up t0 220 pA S0 pA/A+ 8 nA Fluke 5700A
220 pA to 2.2 mA 50 nA/A + 8 nA
(2.2t0 22) mA 50 pA/A + 80 nA
(22 to 100) mA 60 nA/A + 800 pA
+(200 x ) pA/A
(22 to 220) mA 60 pA/A + 800 uA
DC Current — Source 220mAto1 A 80 HA/A + 25 puA
+(10 x %) pA/A
220mAto2.2 A 80 HA/A + 25 HA
(22t03)A 380 uA/A + 40 pA Fluke 5520A
Btoll)A 500 pA/A + 500 pA
(11t020.5) A 1 mA/A + 750 pA
Up to 220 pA Fluke S700A
(10 to 20) Hz 700 pA/A + 25 nA
(20 to 40) Hz 350 pA/A + 20 nA
40 Hz to 1 kHz 140 pA/A + 16 nA
(1 to 5) kHz 600 pA/A + 40 nA
(5 to 10) kHz 1.6 mA/A + 80 nA
220 pA to 2.2 mA
(10 to 20) Hz 700 uA/A + 40 nA OEM, ICTS,

Customer-Specified,
or GIDEP Sourced
Procedures
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CALIBRATION AND

MEASUREMENT REFERENCE
P€(§Aﬁ¥ﬁ'fz};§[‘/ RANGE CAPABILITY STANDARD OR METHOD(S)
|[EXPRESSED AS EQUIPMENT
UNCERTAINTY (+)]
220 mA to 2.2 A
(10 to 20) Hz 1.8 mA/A + 100 pA Fluke 5520A
20 Hz to ] kHz 650 pA/A +35 pA Fluke 5700A
(1to 5)kHz 750 nA/A + 80 pA
(5to 10) kHz 8.5 mA/A +160 pA
22t 3)A
(10 to 45) Hz 1.8 mA/A + 100 pA
AC Current - Source 45 Hz to 1kHz 600 pA/A + 100 pA
(cont.) (1to5)kHz 6 mA/A+1mA
(5to 10) kHz 25 mA/A +5 mA
Bl A
(45 to 100) Hz 600 pA/A + 2 mA Fluke 5520A
100 Hz to 1kHz 1 mA/A +2 mA
(1to 5) kHz 30 mA/A +2 mA
(11 to 20.5) A
(45 to 100) Hz 1.2 mA/A+ 5 mA
100 Hz to 1kHz 1.5 mA/A +5mA OEM, ICTS,
(1 to 5)kHz 30 mA/A + 5 mA Customer-Specified,
or GIDEP Sourced
Upto1.9Q 40 pQ/Q + 1 mQ Fluke 5520A Procedures
(1.9t010)Q 28 nQy/Q Fluke 5700A
(10t0 19) Q 27 pQ/Q
(19 t0 190) Q 17 py/Q
190 Q to 1.9 kQ 13 pQ/Q
(1.9 to 19) kQ 12 uQ/Q
(19 to 190) kQ 14 uQy/Q
Resistance - Source 190k Qto 1 MQ 20 pQY/Q
(1to 1.9) MQ 21 pQ/Q
(1.9t0 10) MQ 40 pQ/Q
(10 to 19) MQ 47 uQ/Q
(19 to 100) MQ 110 pQ/Q

(100 to 110) MQ 500 pQ/Q+ 3 kQ Fluke 5520A
(110 to 330) MQ 3 mQ/Q+ 100 kQ
33 mV to 1.02 kV
330 pA to 330 mA 230 pA/A
DC Power - Source 330 uAto 3 A 220 pA/A Fluke 5520A
(3t020.5)A 700 pA/A
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CALIBRATION AND

Capacitance — Source
10 Hz to 10 kHz
10 Hz to 3 kHz
10 Hz to 1 kHz
10 Hz to 1 kHz
10 Hz to 1 kHz
(10 to 600) Hz
(10 to 300) Hz
(10 to 150) Hz
(10 to 120) Hz

(10 to 80) Hz
(0 to 50) Hz
(0 to 20) Hz

190 pFto 1.1 nF
(1.1 t0 3.3) nF
(3.3to 11)nF
(11 to 110) nF
(110 to 330) nF
330 nF to 1.1 pF
(1.1to 3.3) uF
(3.3to 1) puF
(11 to 33) uF
(33 to 110) pF
(110 to 330) pF
330 pFto 1.1 mF

5 mF/F + 10 pF
5 mF/F + 10 pF
2.5mF/F + 10 pF
2.5 mF/F + 100 pF
2.5 mF/F + 300 pF
2.5mF/F+ 1 nF
2.5 mF/F + 3 nF
2.5mF/F + 10 nF
4 mF/F + 30 nF
4.5 mF/F + 100 nF
4.5 mF/F + 300 nF
45 mF/F+1pF

MEASUREMENT REFERENCE
PIEA(;{I?I];II?G]];%RT/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY(%)]
(33 to 330) mV
(3.3 t0 9) mA 1.4 mA/A
(9to 33) mA 1 mA/A
(33 to 90) mA 1.4 mA/A
(90 to 330) mA 1 mA/A
(330 to 900) mA 1.3 mA/A
900 mAto 2.2 A 1.1 mA/A
AC Power — Source 22t04.5) A 1.3 mA/A
(cont.) (45t011)A 1.1 mA/A
@ (45 to 65) Hz 330 mV to 1.02 kV
PF =1 (3.3t0 9) mA 1.2 mA/A
(9 to 33) mA 800 pA/A
(33 t0 90) mA 1.2 mA/A
(90 to 330) mA 800 pA/A
(330 to 900) mA 1.1 mA/A
900 mAto 2.2 A 900 pA/A Fluke 5520A
(22t04.5) A 1.2 mA/A OEM, ICTS,
(45t011)A I mA/A Customer-Specified,

or GIDEP Sourced
Procedures

DC Voltage — Measure

Up to 100 mV
100mVtolV
(1to10) V
(10 to 100) V
100 Vto 1 kV

1THV/V + 300 nV
10 WV/V + 300 nV
10 LV/V + 500 nV
12 WV/V + 30 pV
12 pV/V + 100 pV

HP 3458A
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CALIBRATION AND

40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz
100 Vto 1 kV
40 Hz to 1 kHz
(1 to 20) kHz
(20 to 50) kHz

202 puV/V +2 mV
202 uV/vV+2 mV
352 uV/vV+2mvV

402 uV/V +20 mV
602 pV/vV +20 mV
1.2 mV/V+20mV

DC Current - Measure

100 nAto 1 pA
(1to 10) pA
(10 to 100) pA
100 pA to 1 mA
(1 to 10) mA
(10 to 100) mA
100 mAto ]l A

25 nA/A + 40 pA
25 pA/A + 100 pA
25 uA/A + 800 pA
25 nA/JA+5nA
25 nA/A + 50 nA
40 uA/A + 500 nA
115 uA/A + 10 pA

MEASUREMENT REFERENCE
Pﬁgg;}?ﬁ}{;};‘}/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY (1)]
Up to 10 mV
40 Hz to 1 kHz 202 puV/V+1.1 1V
(1 to 20) kHz 302 uV/V A+ 1.1 uv
(20 to 50) kHz I mV/V+1.1pV
(10 to 100) mV
40 Hz to 1 kHz 702 uV/V +2 pv
(1 to 20) kHz 142 uV/V +2 pv
(20 to 50) kHz 302 uV/V+2pVv
100 mVtolV
40 Hz to 1 kHz 702 pV/V +20 pv
(1 to 20) kHz 142 uV/V +20 pv
AC Voltage - Measure (20 to 50) kHz 302 pV/vV +20 pv
(1to10)V
40 Hz to 1 kHz 702 pV/V + 200 pv
(1 to 20) kHz 142 pV/V + 200 pv
(20 to 50) kHz 302 uV/V + 200 pv OEM, ICTS,
(10 to 100) V HP 3458A Customer-Specified,

or GIDEP Sourced
Procedures
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CALIBRATION AND

(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz

1.6 mA/A + 200 pA
805 nA /A +200 pA
1 mA/A + 200 pA

Resistance - Measure

Upto 10 Q
(10 to 100) Q
100 Q to 1 kQ
(1to 10) kQ
(10 to 100) kQ
100 k Q to | MQ
(1 to 10) MQ
(10 to 100) MQ
(100 to 300) MQ

18 pQ/Q + 50 pQ
15 pQ/Q + 500 pQ
13 pnQ/Q+ 500 nQ
13 pQ/Q +5mQ
13 pQ/Q + 50 mQ
18 pQ/Q+2Q
53 pQ/Q+ 100 Q
503 pQ/Q +1kQ
5 mQ/Q + 10 kQ

; MEASUREMENT REFERENCE
PI‘EA gﬁ;&ﬁ};iﬁ/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY (%)}
Up to 100 pA
(20 to 45) Hz 1.5 mA/A + 30 nA
(45 to 100) Hz 605 pA /A + 30 nA
100 Hz to 5 kHz 605 pA /A +30 nA
100 pA to 1 mA
(20 to 45) Hz 1.5 mA/A + 200 nA
(45 to 100) Hz 605 pA /A +200 nA
100 Hz to 5 kHz 305 pA /A + 200 nA
(1 to 10) mA
(20 to 45) Hz 1.5 mA/A +2 pA
AC Current - Measure (45 to 100) Hz 605 pA /A +2 pA
100 Hz to 5 kHz 305 nA/A+2 pA
(10 to 100) mA
(20 to 45) Hz 1.5 mA/A + 20 pA OEM, ICTS,
(45 to 100) Hz 605 uA /A +20 pA HP 3458A Customer-Specified,
100 Hz to 5 kHz 305 nA/A+20 pA or GIDEP Sourced
100 mAto1 A Procedures
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CALIBRATION AND
. MEASUREMENT REFERENCE
Pﬁ(l;{z?ll\rjl]\E/l’EENl}/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY (£)]
Electrical Simulation
of Thermocouples
Type E (-250 to -100) °C 0.5°C
(-100 to -25) °C 0.16°C
(-25 to 350) °C 0.14°C
(350 to 650) °C 0.16 °C
(650 to 1 000) °C 0.21 °C
Type J (-210 to -100) °C 0.27°C
(-100 to -30) °C 0.16 °C
(-30 to 150) °C 0.14°C
(150 to 760) °C 0.17 °C
(760 to 1 200) °C 0.23°C
Type K (-200 to -100) °C 0.33 °C
(-100 to -25) °C 0.18°C
(-25 to 120) °C 0.16 °C Fluke 5500A
(120 to 1 000) °C 0.26 °C
(1000to1372)°C 0.4°C OEM, ICTS,
Type R (0 to 250) °C 0.57 °C Customer-Specified,
(250 to 400) °C 0.35°C or GIDEP Sourced
(400 to 1 000) °C 0.33°C Procedures
(1000 to 1 767) °C 0.4°C
Type S (0 to 250) °C 0.47 °C
(250 to 1 000) °C 0.36°C
(1 000 to 1 400) °C 0.37°C
(1400 to1767)°C 0.46 °C
Type T (-250 to -150) °C 0.63°C
(-150to0 0) °C 0.24 °C
(0to 120)°C 0.16 °C
(120 to 400) °C 0.14 °C
Oscilloscopes
Amplitude - DC
Into 50 Q +(0t06.6) V 2.5mV/V +40 pVv
Into 1 MQ +(0to 130) V 500 uV/V + 40 pv
Fluke 5520A SC1100
Amplitude - Square Wave
Into 50 Q 1 mV to 6.6 V (p-p) 2.5mV/V +40 uv
Into 1 MQ 1 mVto 130 V (p-p) I mV/V +40 pv
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CALIBRATION AND

500 Montgomery St. Suite 625 | Alexandria, VA 22314 | 703-836-0025 | www.aclasscorp.com

MEASUREMENT REFERENCE
PARAMETER /
EQUIPMENT RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY(4)]
Oscilloscopes
(cont.)
Leveled Sine Wave
(ref 50 kHz) 50 kHz reference 20 mV/V + 300 uv
Amplitude 50 kHz to 100 MHz 35 mV/V + 300 pv
(100 to 300) MHz 40 mV/V + 300 pv
(300 to 600) MHz 60 mV/V + 300 nv
600 MHz to 1.1 GHz 70 mV/V + 300 uV OEM, ICTS,
Fluke 5520A SC1100 Customer-Specified,
Flatness 50 kHz to 100 MHz 15 mV/V + 100 pVv or GIDEP Sourced
(100 to 300) MHz 20 mV/V + 100 pV Procedures
(300 to 600) MHz 40 mV/V + 100 nv
600 MHz to 1.1 GHz 50 mV/V + 100 uv
Time Marker ° 55 to 50 ms (25 + 1 000t) ps/s
20ms to 1 ns 2.5 us/s
Rise Time <300 ps +0 ps/-100 ps
I1. Time & Frequency
CALIBRATION AND
MEASUREMENT REFERENCE
Pﬁ%&%ﬁ%ﬂﬁ/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY ()]
3 08 Datum 9390 GIDEP Sourced
Frequency - Source 10 MHz 578 x 10 GPS Receiver Procedures
Frequency - Measure 3 10 MHz 8.17x 10 HP 5316A GI}?r](E)EeiZ;zzed
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I1I. Thermodynamic

CALIBRATION AND

MEASUREMENT REFERENCE
PARAMETER .
EQUIPMENT/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY ()]
OEM, ICTS,
Temperature - Measure (-38 t0 0.1) °C 0.10 °C Hart Scientific w / Customer-Specified,
p (0.1 to 400) °C 0.30°C PRTD or GIDEP Sourced
Procedures
Hart Scientific w / OEM, ICTS,
Temperature Measuring (-38 to 120) °C 0.42°C a ]Sg;]; 1© Customer-Specified,
Instruments (120 to 400) °C 0.44°C ) or GIDEP Sourced
Bath or Dry Block )
Procedures
IV. Mechanical
CALIBRATION AND
. MEASUREMENT REFERENCE
PS (l){l?ll\rjlﬁgil,},/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY (1))
(0 to-14.5) psig 0.006 pst
Pressure (0 to 30) psig 0.007 psi )
Analog Gages (30 to 300) psig 0.075 psi D;‘;Zﬁsgf Clef’_io
Digital Gages (300 to 3 000) psig 0.753 psi
(3 000to 10 000) psig 2.575 psi
Up to 100 Ibf* in 0.12 Ibf* in AKO TDS-001
OEM, ICTS,
Up to 100 Ibf ft 0.16 Ibft Customer-Specified,
Torque Tools (100 to 200) Ibf ft 0.25 Ibf ft or GIDEP Sourced
(200 to 300) Ibf ft 0.37 Ibfft AKO TDS-511 Procedures
(300 to 400) Ibfft 0.48 Ibfft
(400 to 500) Ibfft 0.64 Ibf ft
Up to 50 Ibf 0.001 b + 0.6R ) .
Force (50 to 500) Ibf 0.005 Ib + 0.6R Standard Weights
Version 002 Issued: 10/22/2010 Page 10 of |1 \éj/l/,/ (\
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V. Dimensional

CALIBRATION AND
MEASUREMENT REFERENCE
A E o
PE (;{I?II\P?MFII;ENBF/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY ()]
Micrometers * Upto 12 in (57 + 5.1L) pin Gage Blocks
Calipers * Upto 36in (17 +4.5L) pin Gage Blocks OEM., ICTS,
Customer-Specified,
Bench Micrometer or G}IDEP dS(?Llrced
Dial Indicators Upto | in 290 pin Gage Blocks rocedures
Height Gages * Up to 24 in (58 + 6L) pin Gage Blocks

Notes:
1. Calibration and Measurement Capabilities (Expanded Uncertainties) are based on approximatelv a 95% confidence interval. using a

coverage of k=2.
2. This laboratory offers in-laboratory calibration service as well as on-site calibrations at customer-designated locations.  Since on-
site conditions are tvpically more variable than those in the laboratory, larger measurement uncertainties are expected on-site than
what is reported on the accredited scope.
This capabilin: is not available for on-site calibrations.
The use of (L) signifies Length in inches.
The use of (1) signifies Time in seconds.
This scope is part of and must be included with the Certificate of Accreditation No. AC-11935.

S A

L\»&’ﬁ» (l'))u-m /
M

Vice President
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ANSI-ASQ National Accreditation Board/ACLASS

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005
& ANSI/NCSL 7.540-1-1994

Instrument Calibration and Technical Services, Inc.
1013 E. Main St Salem, VA 24153

Brian Hood Phone: 540-387-2101 ext. 21

CALIBRATION

Valid to: November 11, 2012

I. Electromagnetic - DC / Low Frequency

Certificate Number: AC-1195

CALIBRATION AND

MEASUREMENT REFERENCE
P}?é“&;‘f&i‘}/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY ()]
Up to 220 mV 8 uv/vV+ 600 nV
220mVto22V TuV/iV + 1 uVvV
(22t 1)V TUV/V +3.5uv
DC Voltage - Source (11t022) V 7 uV/V+65uv
(22 10 220) V 8 LV/V + 80 pV
220 Vito1.1kV 9 WV/V + 500 uvV
Up to 22 mV
(10 to 20) Hz 550 uv/v +4.5uv
(20 to 40) Hz 210 uV/ vV +4.5uv
40 Hz to 20 kHz 105 uV/V + 4.5 uv
(20 to 50) kHz 370 uV/V + 4.5 uv OEM, ICTS,

(50 to 100) kHz
(100 to 300) kiiz

850 uV/V +7uv
1.1 mV/V + 13 pv

Fluke 5700A

Customer-Specified,
or GIDEP Sourced

(300 to 500) kHz 1.7 mV/V +25 uV Procedures
AC Voltage - Source 500 kHz to 1 MHz 34 mV/V +25uV
(22 to 220) mV
(10 to 20) Hz 550 pV/V + 13 uv
(20 to 40) Hz 210 pv/vV + 8 uv
40 Hz to 20 kHz 105 uv/vV +8 uv
(20 to 50) kHz 320 uV/V + 8 v
(50 to 100) kHz 850 UWV/V + 25 uv
(100 to 300) kHz 1.1 mV/V +25uV
(300 to 500) kHz 1.7mV/V +35uV
500 kHz to 1 MHz 3.4 mV/V +80 uv
Versi 2 Issued: 10/22/2010 Page | of 11 Ly,
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CALIBRATION AND

MEASUREMENT REFERENCE
Pﬁg&“ﬁﬁgﬁl‘,{/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY (3)]
220 mVto 2.2V Fluke 5700A
(10 to 20) Hz 500 uV/V + 80 uv
(20 to 40) Hz 160 uV/V +25 uv
40 Hz to 20 kHz 75 uV/V + 6 uv
(20 to 50) kHz 120 pV/V + 16 uv
(50 to 100) kHz 250 uV/V + 70 pv
(100 to 300) kHz 430 uV/vV + 130 pv
(300 to 500) kHz 1.05 mV/V + 350 uv
500 kHz to 1 MHz 2.2 mV/V + 850 uv
2.2t022)V
(10to 20) Hz 500 uV/vV + 1 mv
(20 to 40) Hz 160 uV/V + 300 uv
40 Hz to 20 kHz 75 uV/vV +70 uv
(20 to 50) kHz 120 uV/V + 200 1V
(50 to 100) kHz 250 uV/vV + 400 pv
(100 to 300) kHz 500 uV/V + 1.7 mV
(300 to 500) kHz 125 mV/V+5mV
500 kHz to 1 MHz 2.7 mV/V+9 mV OEM, ICTS,

AC Voltage - Source

(22 to 220) V

Customer-Specified,

(cont.) (10 to 20) Hz 500 pV/V +8 mV or GIDEP Sourced
(20 to 40) Hz 160 pV/V +2.5 mV Procedures
40 Hz to 20 kHz 80 uV/V + 800 uv
(20 to 50) kHz 220 uV/V +3.5 mV
(50 to 100) kHz 500 pv/vV + 8 mv
(100 to 300) kHz 1.5 mV/V + 90 mV
(300 to 500) kHz 4.7 mV/V +90 mV
500 kHz to 1 MHz 11.5mV/V + 190 mV
(220to 330) V
(45 to 50) Hz 190 pv/vV + 2 mV Fluke 5520A
50 Hz to 1 kHz 80 uv/V +3.5mv Fluke 5700A
(1to10) kHz 200 uV/V + 6 mV Fluke 5520A
(10 to 20) kHz 250 pV/V + 6 mV
330 V to 1.02 kV
(45 to 50) Hz 300 pv/V +10 mV
50 Hz to 1 kHz 80 uV/V+35mV Fluke 5700A
(1to5)kHz 250 wV/V + 100 mV Fluke 5520A
(5to 10) kHz 300 mV/V + 10 mV
(1.02 to 1.1) kV
50 Hz to 1 kHz 80 uV/V+3.5mv Fluke 5700A
/ersi : ¥ S,
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CALIBRATION AND

AC Current — Source

(20 to 40) Hz
40 Hz to 1 kHz
(1to 5) kHz
(5 to 10) kHz
(2.2 to 22) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5to 10) kHz
(22 to 220) mA
(10 to 20) Hz
(20 to 40) Hz
40 Hz to 1 kHz
(1 to 5) kHz
(5 to 10) kHz

350 tA/A +35 nA
140 pA/A + 35 nA
600 uA/A + 400 nA
1.6 mA/A + 800 nA

700 wA/A + 400 nA

350 pA/A + 350 nA

140 uA/A + 350 nA
600 nA/A +4 pA
1.6 mA/A + 8 LA

700 tA/A + 4 pA

350 pA/A + 3.5 pA
140 pA/A + 3.5 pA
600 pA/A + 40 nA
1.6 mA/A + 80 nA

MEASUREMENT REFERENCE
P]? (;{I?II\P;IIF/IiIFI,ENBl’/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY(2)]
Up to 220 pA 50 pA/A + 8 nA Fluke 5700A
220 pA to 2.2 mA 50 pA/A + 8 nA
(2.2 t022) mA 50 pA/A + 80 nA
(22 to 100) mA 60 nA/A + 800 nA
+ (200 x %) pA/A
(22 t0 220) mA 60 pA/A + 800 pA
DC Current — Source 220mAto 1 A 80 pA/A + 25 nA
+(10 x %) pA/A
220mAto 22 A 80 pA/A +25 nA
(22t3)A 380 uA/A + 40 pA Fluke 5520A
(Bto 1) A 500 pA/A + 500 pA
(11t020.5) A 1 mA/A + 750 pA
Up to 220 pA Fluke 5700A
(10 to 20) Hz 700 LA/A + 25 nA
(20 to 40) Hz 350 tA/A +20 nA
40 Hz to 1 kHz 140 pA/A + 16 nA
(1to5)kHz 600 uA/A + 40 nA
(5to 10) kHz 1.6 mA/A + 80 nA
220 pA to 2.2 mA
(10 to 20) Hz 700 uA/A + 40 nA OEM, ICTS,

Customer-Specified,
or GIDEP Sourced
Procedures
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CALIBRATION AND

(100 to 110) MQ
(110 to 330) MQ

500 uQ/Q+ 3 kQ
3 mQ/Q + 100 kQ

Fluke 5520A

33 mV to 1.02 kV

MEASUREMENT REFERENCE
Pﬁ? élglgﬁgil}/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY (£)]
220mA to 2.2 A
(10 to 20) Hz 1.8 mA/A + 100 pA Fluke 5520A
20 Hz to 1 kHz 650 pA/A +35 pA Fluke 5700A
(1 to 5) kHz 750 pA/A + 80 pA
(5to 10) kHz 8.5 mA/A +160 pA
2Q2t03)A
(10 to 45) Hz 1.8 mA/A + 100 pA
AC Current - Source 45 Hz to 1kHz 600 pA/A + 100 pA
(cont.) (1to5)kHz 6 mA/A +1 mA
(5to 10) kHz 25 mA/A + 5 mA
Btoll) A
(45 to 100) Hz 600 pA/A +2 mA Fluke 5520A
100 Hz to 1kHz 1 mA/A +2 mA
(1to5) kHz 30 mA/A+2mA
(11 t0 20.5) A
(45 to 100) Hz 1.2 mA/A +5 mA
100 Hz to 1kHz 1.5 mA/A + 5 mA OEM, ICTS,
(1 to 5) kHz 30 mA/A + 5 mA Customer-Specified,
or GIDEP Sourced
Upto19Q 40 pQ/Q + 1 mQ Fluke 5520A Procedures
(19t010)Q 28 nQ/Q Fluke 5700A
(10t0 19) Q 27 pQ/Q
(19 to 190) Q 17 pQ/Q
190 Q to 1.9 kQ 13 pQ/Q
(1.9 t0 19) kQ 12 nQ/QQ
(19 to 190) kQ 14 pnQ/Q
Resistance - Source 190 k Q to 1 MQ 20 pQ/Q
(1to 1.9) MQ 21 pQ/Q
(1.9 to 10) MQ 40 uQ/Q
(10 to 19) MQ 47 uQ/Q
(19 to 100) MQ 110 pQ/Q

330 pA to 330 mA 230 nA/A
DC Power - Source 330pAto3 A 220 pA/A Fluke 5520A
(3t020.5) A 700 pA/A
Version 002 Issued: 10/22/2010 Page 4 of 11 Q)
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CALIBRATION AND

MEASUREMENT REFERENCE
P}?(;(I?I];’qﬁ’gi?[‘/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY(+)]
(33 to 330) mV
(3.3 10 9) mA 1.4 mA/A
(9 to 33) mA I mA/A
(33 to 90) mA 1.4 mA/A
(90 to 330) mA 1 mA/A
(330 to 900) mA 1.3 mA/A
900 mA to 2.2 A 1.1 mA/A
AC Power — Source (22t04.5) A 1.3 mA/A
(cont.) (45t 11)A L1 mA/A
@ (45 to 65) Hz 330 mV to 1.02 kV
PF=1 (3.3t09) mA 1.2 mA/A
(9 to 33) mA 800 pA/A
(33 to 90) mA 1.2 mA/A
(90 to 330) mA 800 nA/A
(330 to 900) mA 1.1 mA/A
900 mAto2.2 A 900 pnA/A Fluke 5520A
(22t04.5)A 1.2 mA/A OEM, ICTS,
(45t011) A 1 mA/A Customer-Specified,
or GIDEP Sourced
Capacitance — Source Procedures
10 Hz to 10 kHz 190 pF to 1.1 nF 5 mF/F + 10 pF
10 Hz to 3 kHz (1.1 to 3.3) nF 5 mF/F + 10 pF
10 Hz to 1 kHz (3.3to 1l)nF 2.5 mF/F + 10 pF
10 Hz to 1 kHz (11to 110) nF 2.5 mF/F + 100 pF
10 Hz to 1 kHz (110 to 330) nF 2.5 mF/F + 300 pF
(10 to 600) Hz 330 nF to 1.1 pF 2.5mF/F+ 1 nF
(10 to 300) Hz (1.1to3.3) uF 2.5 mF/F + 3 nF
(10 to 150) Hz (3.3to 11) uF 2.5 mF/F + 10 nF
(10 to 120) Hz (11 to 33) uF 4 mF/F + 30 nF
(10 to 80) Hz (33to 110) uF 4.5 mF/F + 100 nF
(0 to 50) Hz (110 to 330) pF 4.5 mF/F + 300 nF
(0 to 20) Hz 330 uFto 1.1 mF 4.5mF/F+1 pF
Up to 100 mV 11pV/V + 300 nV
100mVtolV 10 pV/V + 300 nV
DC Voltage — Measure (l1to10) V 10 pV/V + 500 nV HP 3458A
(10to 100) V 12 uV/V +30 pv
100 Vto1kV 12 uV/V + 100 pVv
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CALIBRATION AND

40 Hz to 1 kHz

(1 to 20) kHz

(20 to 50) kHz
100 Vto 1 kV

40 Hz to | kHz

(1 to 20) kHz

(20 to 50) kHz

202 pV/vV +2 mV
202 pV/V +2mV
352 uv/vV+2 mvV

402 pV/vV +20 mV
602 uV/V +20 mV
1.2 mV/V +20 mV

DC Current - Measure

100 nAto | pA
(1to 10) nA
(10 to 100) LA
100 pA to 1 mA
(1 to 10) mA
(10 to 100) mA
100mAtol A

25 uA/A+ 40 pA
25 uA/A + 100 pA
25 uA/A + 800 pA
25 uA/A + 5 nA
25 uUA/A + 50 nA
40 uA/A + 500 nA
115 pA/A + 10 pA

MEASUREMENT REFERENCE
PEA (I){II,?II\P;IIF’IiENI’}/ RANGE CAPABILITY STANDARD OR METHOD(S)
|[EXPRESSED AS EQUIPMENT
UNCERTAINTY (1)]
Up to 10 mV
40 Hz to | kHz 202 pV/V + 1.1 pVv
(1 to 20) kHz 302 pV/V + 1.1 pv
(20 to 50) kHz I mV/V+ 1.1 pv
(10 to 100) mV
40 Hz to | kHz 702 pV/V +2 pvV
(1 to 20) kHz 142 uV/V +2 pv
(20 to 50) kHz 302 uV/V +2pVv
100 mVtolV
40 Hz to 1 kHz 702 pV/V +20 pVv
(1 to 20) kHz 142 pV/vV +20 pVv
AC Voltage - Measure (20 to 50) kHz 302 pV/V +20 pv
(1to10)V
40 Hz to 1 kHz 702 pV/V + 200 pVv
(1 to 20) kHz 142 pV/V + 200 pv
(20 to 50) kHz 302 pV/V + 200 uvV OEM, ICTS,
(10 to 100) V HP 3458A Customer-Specified,

or GIDEP Sourced
Procedures
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CALIBRATION AND

100 Hz to 5 kHz
100 mA to1 A
(20 to 45) Hz
(45 to 100) Hz
100 Hz to 5 kHz

305 uA /A +20 pA

1.6 mA/A + 200 pA
805 pA /A +200 pA
1 mA/A + 200 pA

Resistance - Measure

Upto 10 Q
(10 to 100) Q
100 Q to 1 kQ
(1 to 10) kQ
(10 to 100) kQ

100 k Q to 1 MQ
(1 to 10) MQ
(10 to 100) MQ

(100 to 300) MQ

18 pQ/Q + 50 uQ
15 p/Q + 500 pQ
13 pQ/Q + 500 pQ
13 pQ/Q + 5 m
13 pQ/Q + 50 mQ
18 uQ/Q+20Q
53 nQ/Q+ 100 Q
503 pY/Q +1kQ
5 m/Q + 10 kQ

MEASUREMENT REFERENCE
P]? (gi?ll\lg[lslgllilé/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY ()]
Up to 100 pA
(20 to 45) Hz 1.5 mA/A + 30 nA
(45 to 100) Hz 605 nA /A +30 nA
100 Hz to 5 kHz 605 uA /A + 30 nA
100 pA to 1 mA
(20 to 45) Hz 1.5 mA/A + 200 nA
(45 to 100) Hz 605 LA /A + 200 nA
100 Hz to 5 kHz 305 A /A +200 nA
(1 to 10) mA
(20 to 45) Hz 1.5 mA/A +2 pA
AC Current - Measure (45 to 100) Hz 605 HA /A +2 uA
100 Hz to 5 kHz 305 UA/A+2 pA
(10 to 100) mA
(20 to 45) Hz 1.5 mA/A +20 pA OEM, ICTS,
(45 to 100) Hz 605 uA /A +20 nA HP 3458A Customer-Specified,

or GIDEP Sourced
Procedures
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CALIBRATION AND
MEASUREMENT REFERENCE
Pﬁgﬁll\rj[ﬁ]};ENl;/ RANGE CAPABILITY STANDARD OR METHOD(S)
JEXPRESSED AS EQUIPMENT
UNCERTAINTY ()]
Electrical Simulation
of Thermocouples
Type E (-250 to -100) °C 0.5 °C
(-100 to -25) °C 0.16 °C
(-25 to 350) °C 0.14°C
(350 to 650) °C 0.16 °C
(650 to 1 000) °C 0.21°C
Type J (-210 to -100) °C 0.27°C
(-100 to -30) °C 0.16 °C
(-30 to 150) °C 0.14°C
(150 to 760) °C 0.17°C
(760 to 1 200) °C 0.23°C
Type K (-200 to -100) °C 0.33°C
(-100 to -25) °C 0.18°C
(-25 to 120) °C 0.16°C Fluke 5500A
(120 to 1 000) °C 0.26 °C
(1000 to 1372)°C 0.4°C OEM, ICTS,
Type R (0 to 250) °C 0.57°C Customer-Specified,
(250 to 400) °C 0.35°C or GIDEP Sourced
(400 to 1 000) °C 0.33°C Procedures
(1000 to 1 767) °C 0.4°C
Type S (0 to 250) °C 0.47°C
(250 to 1 000) °C 0.36 °C
(1 000 to 1 400) °C 0.37°C
(1400 to 1 767) °C 0.46 °C
Type T (-250 to -150) °C 0.63°C
(-150to0 0) °C 0.24°C
(0 to 120)°C 0.16 °C
(120 to 400) °C 0.14 °C
Oscilloscopes
Amplitude - DC
Into 50 Q +(0t0 6.6) V 2.5mV/V +40 pv
Into 1 MQ +(0to 130) V 500 pV/V +40 uv
Fluke 5520A SC1100
Amplitude - Square Wave
Into 50 Q 1 mVt06.6V (p-p) 2.5mV/V +40 pv
Into 1 MQ I mV to 130 V (p-p) 1 mV/V+40 pVv
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CALIBRATION AND

(100 to 300) MHz
(300 to 600) MHz

600 MHz to 1.1 GHz

20 mV/V + 100 pV
40 mV/V + 100 uv
SO0 mV/V + 100 uV

MEASUREMENT REFERENCE
PE? m%ﬁ%ﬁl; / RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY(#)]
Oscilloscopes
(cont.)
Leveled Sine Wave
(ref 50 kHz) 50 kHz reference 20 mV/V + 300 pV
Amplitude 50 kHz to 100 MHz 35 mV/V + 300 pv
(100 to 300) MHz 40 mV/V + 300 uV
(300 to 600) MHz 60 mV/V + 300 uV
600 MHz to 1.1 GHz 70 mV/V + 300 pV OEM, ICTS,
Fluke 5520A SC1100 Customer-Specified,
Flatness 50 kHz to 100 MHz 15 mV/V + 100 pVv or GIDEP Sourced

Procedures

Time Marker ¢ Ssto 50 ms (25 + 1 000t) ps/s
20 msto 1 ns 2.5 ps/s
Rise Time <300 ps +0 ps/-100 ps
I1. Time & Frequency
CALIBRATION AND
MEASUREMENT REFERENCE
P}? (?[?I%ﬁiENRT/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY(3)]
Frequency - Source * 10 MHz 578 x 10 CI})}’aSEuII{]jscgji(\)/gr GI}I,)I Ezeig?éged
Frequency - Measure ° 10 MHz 8.17x 10" HP 5316A Gll?riieiir_‘er:ed
Version 002 Issued: 10/22/2010 Page 9 of 1] B \Sj)/,
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II1. Thermodynamic

CALIBRATION AND

500 Montgomery St. Suite 625 | Alexandria, VA 22314 | 703-836-0025 | www.aclasscorp.com

MEASUREMENT REFERENCE
] T
Pﬁé‘[f;‘lfquENl}/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY ()]
OEM, ICTS,
. (-38t0 0.1) °C 0.10 °C Hart Scientific w / Customer-Specified,
Temperature - Measure (0.1 to 400) °C 0.30°C PRTD or GIDEP Sourced
Procedures
Hart Scientific w/ OEM, ICTS,
Temperature Measuring (-38to 120) °C 0.42°C ar P];TD Customer-Specified,
Instruments (120 to 400) °C 0.44°C or GIDEP Sourced
Bath or Dry Block
Procedures
IV. Mechanical
CALIBRATION AND
MEASUREMENT REFERENCE
P]::A (?Il?ll\lel?’lll::ENl"}/ RANGE CAPABILITY STANDARD OR METHOD(S)
|[EXPRESSED AS EQUIPMENT
UNCERTAINTY ()]
(0 to-14.5) psig 0.006 psi
Pressure (0 to 30) psig 0.007 psi
Analog Gages (30 to 300) psig 0.075 psi D;ur(:li ]g]l)geéio
Digital Gages (300 to 3 000) psig 0.753 psi sueer
(3 000to 10 000) psig 2.575 psi
Up to 100 Ibf in 0.12 Ibf in AKO TDS-001
OEM, ICTS,
Up to 100 Ibf ft 0.16 Ibft Customer-Specified,
Torque Tools (100 to 200) 1bf ft 0.25 Ibfft or GIDEP Sourced
(200 to 300) Ibft 0.37 Iblt AKO TDS-511 Procedures
(300 to 400) Ibf-ft 0.48 Ibf-ft
(400 to 500) 1bfft 0.64 1bf ft
. Up to 50 Ibf 0.001 Ib + 0.6R .
Force (50 to 500) Ibf 0.005 Ib+ 0.6R Standard Weights
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V. Dimensional

CALIBRATION AND
MEASUREMENT REFERENCE
PARAME
EQUIP M’Il*;l]il}/ RANGE CAPABILITY STANDARD OR METHOD(S)
[EXPRESSED AS EQUIPMENT
UNCERTAINTY ()]
Micrometers * Upto 12in (57 + 5.1L) pin Gage Blocks
Calipers * Up to 36 in (17 +4.5L) pin Gage Blocks OEM. ICTS,
Customer-Specified,
Bench Micrometer or GIIDEPdSourced
Dial Indicators Upto lin 290 pin Gage Blocks rocedures
Height Gages * Up to 24 in (58 + 6L) pin Gage Blocks
Notes:
/.

Calibration and Measurement Capabilities (Expanded Uncertainties) are based on approximately a 95% confidence interval, using a
coverage of k=2.

2. This laboratory offers in-laboratory calibration service as well as on-site calibrations at customer-designated locations.  Since on-
site conditions are tvpically more variable than those in the laboratory, larger measurement uncertainties are expected on-site than
what is reported on the accredited scope.

3. This capability is not available for on-site calibrations.

4. The use of (L) signifies Lengih in inches.

5. The use of (1) signifies Time in seconds.

6. This scope is part of and must be included with the Certificate of Accreditation No. AC-1195.

lt_;»h &
-~ D Mnnw—m«,\&
Vice President
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