
`````J\\.```-`\\.\.`\-.-`-\`\\`\``\```````__J`\\. CeF=TIFicATe oF ACcReDITATioN

FIORIDA STANDARDS LABORATORY, lNC.
716 Bunker F]oad

West Palm Beach, f=lorlda 33405 USA

Thls laboratorg ]s acci-cdlted ln accordance ulth tlie recognlz€d Standard lsoAec 170E5c=017.
"General RGqulrEment foi` the CompcteTicG Of Test]ng and Callbl`atlon laborator]es". Th]s laboratong also

meets the requlr€mcnt5 of ANsl/NCSI Z540.i =006 and any addlt]onal program requlmam€nts ln the fl€ld
of callbl`atlon.  Thls accredltatlon demonstrates technlcal comp€tGnee foI` a doflned 5cop€ and the opcrat]on

of labol'atol`u qualltu management sustem5

ISO/I€C 17025=20.7

On-5it€ 8r laboratoi`u Calibration, F3€pair and
Maintenance of M€asuring Instruments 8r Test equ]pm€nt.

(As Dctalled ln the 5upplEmEhts Attached)

Thls approval 15 5ubJ€ct to the f]rm malnta[nlng Its sgstem to the nequlred stahdard5, uh[cli tJilll be
ITionltor€d bg AGS. Ih the 155tianc€ of thls c€rtlflcate, AGS assumes no llab!l]ty to any pal`ty other

than the tll.in named above, and then onlp ln accordarice ulltli tlie agreed iipon
Oualltu System AssessmG nt Ag reement.

Certlflcatlon NLimbcr.   AGSUSIE!081l-I/6
0rlg lnal Appnoval:         December oB, aol I
Date of l5sue:                  D€c€mb€r o8. =OE3
Date of explr.atlon:        D€cem bar 07, =OE6

A a C R E 1] I T E D

Ma=gachusctt5 Onlce: 445 Maln Street Fit. 6A, SiJlt. #1107 Cast Sandu]ch, MA OE537
Callfomla Office 1187 CoaBt Vl]laga Road, Sult. #495 Mont€c]to, CA 93108

617i838464B . lnfo®am€rlcanglobal.ore
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C€RTIFICAT€ OF ACCR€DITATION -_RT==_?
FIORIDA 5TANDAF}D5 LABORATORY, lNC.

716 Bunker Road
Wc5t Palm Beach, F:lor[da 33405 USA

Calibration 5coDe Of Accreditation lso/l€C 17025:2017

0nJ5lte 8 laborator!| Cal]bratlon, Repalr and
Malntenaiic€ Of Mcasurlng lnstrum€nt5 e. Test €quipmcnt

Date Of lssLie: Dec€mbei. 08, EOE03- expiration: December 07, EOE6
C€rtlflcate Number: AGE uSIZO8II-I/6

Callbr`z]tlon and MeastliuneiTt Capablllt!i ceMC) ls the Smallest uncertalrtyi of mGa5urement rGgults the laboratoI.]i call
achleve tllhen pGrformlng pout]ne callbratlons of rieaofg Ideal it]casur`Em€nt standards oi` neari!] Ideal mcasuilng eqlilpment
ur.del` Ideal condltlons uilth all I`elcvant so`Jrcaa of tinceptalnt!) catctllated.

auallt!) Manual Sect]on 76 -€ralrotfon o/ Mcastiramcot (whcarti\^nti/ and Oualltg Procedilre tsthnatfon of Mcas(/rament
(^r}carfeAnfy - aJL7:6, dctalls lnfomatlon regardlng thl! process foI` e5tlmated mcasuremcnt iincertalntles, Table I beloILi llst9
th- CMC tol` labonatoI.I) meagurement it5uNs uJlth estlmated tirLcertaLi`tles exprE55ed at appi`oxlmatelii the 95 % level Of
confldence. uslng a c®verage lactor Of k=2.

The act`ial maagurelTient iincertalnt]i of a speclflc callbratlori result pcrfoimad bii the laboratory mag be 9I`eatel` than the
CMC dLic to bchaviol` Of th. c`istornerlg de`/Ice end to lnfl uei.cca from cli`ctimstance. Of the spcclflc cellbratlolts,
uric.rfalntles achlevable on4lte at a c`J6tomel`'s faclllt!i ai`e nolmalli) expected to be larger than tJie laborLatode9 best CMC.
Sucl` thlngg as enviroriment and other posslble ad`rErse drats not coritrollable oLitalde the label.atol`]i f!nwll`or`iTient must be
consldcred and accounted ton,

Table 1: Laboratory Callbration and Measurement Capability
A                       pry       b~`                                                                                                                  -\^      y(*       rfe                   ,

Parameter/Subdivision Range CMC Comments

DimensionalLength-Measurement
< 0.10 in>0.10in to 4.0 in (8.279.i)  Pin  (1,9)(9,284.i/LLin(1,9) Federal  Products  1308-24 ElectronicGageBlockComparator&MasterGageBlockSetPratt&Whitney4-50075LinearMeasuringMachine&MasterGageBlockSetMasterGageBlockSet&ElectronicIndicatorStanley100ftTape

> 0.10 in to 12.0 in>12.0into40.0in>40into1200in(100ft) (17.690  I)  Hin (1, 9)(17.690.i)Hin(1,9)(0.144.i)in(1,9)

Massachusetts Officei 445 Maln Sti`ect IIt. 6A, Su]te #1107 East Sandu[ch, MA OE5J7
Ca»fomla Ofllce: 1187 Coast V]llage ROBd, Su]tc #495 MontGclto, CA 93108

617L838-4648 . lnto@am€I.lcanglobal.opg
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LDle 1: Laporatory Caliblr?i
•              -           '                   --                     .

ELiRE                                                                as&EL%

Parameter/Subdivision Range CMC Comments

Length -Measurement < 2.5 mm2.5mmto 100 mm (13.329.i) 5  urn (L 9)(13.3295.i)Hm(1) Federal Products 1308-24 Electronic

(Continued) Gage BIock Comparator & MasterGageBlocks

Length - Generation 0.050 in to 0.10 in (8.198.4)  Pin  (1, 9) Master Gage BlocksMasterGageBlocks
> 0.10 in to 4.0 in (9,212.L)  Liin  (1, 9)

4.0 in to 40 in (12.121.i)  iiin  (1,9)

2 mm to 100 mm (13.329  5.1)  urn (1, 9)

Surface Plate -MeasurementFlatness

30.3  Llin  (1) Rahn Straight Edge & Repeatrfu
Repeatability 10.0  Pin  (I) Meter

ElectricalDCVoltage - Measuremen.
1 HV to 100 mv 0.001  1 9/a + 0.3  uV (2) Agilent 3458AFluke80F-15& Agilent 3458A
0.1 V to  1.0 V 0.0019/a + 0.3  HV (2)

1.0 V to 10.0 V 0.001 % + 0.5 llv (2)
10.0 V to 100.0 V 0.001  2 % + 30  HV (2)

100 V to 1 000 V 0.0012 % + 100 uV (2)

1 kv to 15 kv ± 0.01  % (3)

15 kv to 100 kv ± 0.115  % (1) Spellman  HVD100 & Agilent 34411A

DC Voltage - Generation 0 to 100 mv 11.632  HV (1) Agilent 3458A & Fluke 335AFluke80F-15,Fluke4108,Agilent3458A
0.1 V to  1.0 V 11.896 9  iiv (1)

1.0 V to  10.0 V 26.215  1  HV (1)

10.0 V to  100.0 V 471.612 uV (1)

100 V to 1 kv 4.646 5 mv (1)

1 kv to 10 kv ± 0.01 % (3)

AC Voltage -Measurement
0 mv to 10 mv 0.03  9/a + 3  pV (2)

I

1 Hz to 40 Hz Agilent 3458A
40  Hz to  1  kHz 0.02  %  +  1.1  LIV  (2)

1 kHz to 20 kHz 0.o3 % + 1.1 rv t2)
20 kHz to 50 kHz 0.1 % +  1.1 uV (2)

50 kHz to 100 kHz 0.5 9/o +  1.1 uV (2)

100 kHz to 300 kHz 4.0  9,o +  2  pV  (2)

Massachusetts Offlc€: 445 Maln Strt!ct Rt. 6A, Sulta #1107 east Sandulch, MA 02537
Cellfomla Offlee; 1187 Coast VIllage Road, 5ulte #495 Monteclto, CA 93108

617LtB8-4648 . lnfo©anel.lcanglobal.ong
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C€RTIFICAT€ OF ACCF}€DITATION

i?T¥`?.;r`!?,.-..__

Uj`LbL£*;iaboratorycallbratiop,?Pdy¥xpnIl!dy}*

**xgivry   A     \fjgi..;   A                     i   l`     *;tj;:£;x<;:~xx       `xx`•J,`t-'L,~-),

Parameter/Subdivision Range CMC Comments

AC Voltage -Measurement(Continued)1Hzto40Hz

10 mv to 100 mv100mvto1V1Vto10V10Vto100V 0.007 % + 4  HV (2) Agilent 3458A\

40  Hz to  1  kHz 0.007 9/a + 2  Liv (2)

1 kHz to 20 kHz 0.014 % + 2  HV (2)

20 kHz to 50 kHz 0,03  % +  2  LLV (2)

50 kHz to loo kHz 0.08 9/a + 2  pv (Z)

100 kHz to 300 kHz 0.3 % +  10 uV (2)

300 kHz to  1 MHz 1.0 % +  10 HV (2)

1 MHz to 2  MHz 1.5 % +  10 Liv (2)

1 Hz to 40 Hz 0.007 9/a + 40 LIV  (2)

40 Hz to  1 kHz 0.007 % + 20 uV (2)
1 kHz to 20 kHz 0.014 % + 20  HV (2)

20 kHz to 50 kHz 0.03 % + 20  HV (2)

50 kHz to  100 kHz 0.08 % + 20  HV (2)

100 kHz to 300 kHz 0.3 % +  100 llv (2)

300  kHz to  1  MHz 1.0 % +  100 HV (2)

1  MHz to  2  MHz 1.5 yo +  100 uV (2)

1 Hz to 40 Hz 0.007 % + 0.4 mv (2)
40  Hz to  1  kHz 0.007 9/o + 0.2  mv (2)

1 kHz to 20 kHz 0.014 9/a + 0.2  mv (2)

20 kHz to 50 kHz 0.03 9/a + 0.2  mv (2)
50 kHz to 100 kHz 0.08 % + 0.2  mv (2)

100 kHz to 300 kHz 0.3 % +  1  mv (2)

300  kHz to  1  MHz 1.0 % +  1  mv (2)

1  MHz to  2  MHz 1.5 % +  1 mv (2)

1 Hz to 40 Hz 0.02 % + 4 mv (2)
40 Hz to  1 kHz 0.02 yo + 2 mv (2)
1 kHz to 20 kHz 0.02  % + 4  mv (2)
20 kHz to 50 kHz 0.035 % + 2 mv (2)
50 kHz to 100 kHz 0.12 % +  2  mv 12)

100 kHz to 300 kHz 0.4 % +  10  mv (2)
300  kHz to  1  MHz 1.5 % +  10 mv (2)

Mi]s5achLlsetts Office; 445 Maln Str€ct Rt. 6A, Sulte #1107 Cast 5andulch, MA OE5!7
Callfolmla offlc.: 1187 Coast VIIIagG Road. Sulte #495 Mol`teclto, CA 93108
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Parameter/Subdivision Range CMC Comments

AC Voltage -Measurement(Continued)1Hzto40Hz

100 V to 700 V700Vto30kv 0.04 % + 40 mv (2) Agilent 3458ARossEngineering VD30-12.5Y-A-LB-AL&Fluke87
40 liz to 1 kHz 0.04 % + 20 mv (2)
1  kHz to  20 kHz 0.06 9/o + 2o mv (Z)

20 kHz to 50 kHz 0.12 9/a + 2o mv (2)

50 kHz to 100 kHz 0.30 % + 20 mv (2)

50 Hz to 5 kHz 0.55 % rdg `1'

AC Voltage Generation10Hzto10kHz
0 mv to 0.12 V0.12Vto1.2V1.2Vto12.0V12Vto120V120Vto1200 V 0.02 % +  12  uV(2) Valhalla Scientific 2703

10 Hz to 30 kHz 0.03  9/o + 24 uV (2)

30 kHz to  100 kHz 0.05 % + 60 LIV (2)

10 Hz to 30 kHz 0.02 9/a +  120 iiv (2)

30 kHz to 100 kHz 0.03 % + 360 uV (2)

10 Hz to 30 kHz 0.02 % +  1  200 uV (2)

30 kHz to 100 kHz 0.03 9/a + 3 600 Liv (2)

10 Hz to 30 kHz 0.02 % +  12 mv(2)
30 kHz to  100 kHz 0.05 yo + 36 mv (2)

10  Hz to  1 kHz 0.03  9/a + 360 mv (2)

DC Resistance -Measurement
0.0 a to 10.0 a 0.0018 % + 50  LiQ (2) Agilent 3458A\
10.0 a to 100.0 a 0.0015 % + 0.5  mQ (2)

100.0 a to 1.0 kQ 0.001  3  % + 0.5  mQ (2)

1.0 kQ to  10.0 kQ 0.001  3  % + 5  mQ (2)

1o.o kQ to loo.o kn 0.001  3  9/o + 50 mQ  (2)

loo.o kn to 1.o MQ 0.0018 % + 2 a (2)
1.o Mn to io.o MQ 0.005 3 9/a + 100 a (2)
10.0 MQ to 100.0 MQ 0.050 % +  1  kQ (2)

100.0 MQ to 1.0 GQ 0.500 % +  10 kQ (2)

Mas5at:husctts Office: 445 Maln Street lit 6A, Sulte #1107 east SOT.dutch, MA 0=537
Calltomle Office: 1187 Coagt VIIlag€ Road, 5ulte #495 Montcelto, CA 93108

617ce84648 . lnfo@amer[canglobal-ng
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Parameter/Subdivision Range CMC Comments

DC Reslstance - Generation 0.001 a o.3o5  5  Lin ti, 5i L&N 4223

0.01 a 0.152 8  uQ  (1, S) |&N 4222
0.1Q 1.528  LLQ  (1, 5) L&N 4221

1.OQ 1.405  LiQ  (1, 5) L&N 4210

10.0 a loo.665  Lin  (1,5t L&N 4025-a
100.0 a 1 006.65  LiQ  (1, 5) L&N 4030-8
1.0 kQ 1o.o 665  inn  (1,5) L&N 4035-a
10kQ 100.665  mQ  (1,5) L&N 4040-a
100 ko 1026.32  mQ  11,5) L&N 4045-a
1.0 MQ 20.1329  a (1, S) L&N 4050-a
1.0 MQ tot.0 GQ 0.1  % (2) Biddle 72-6346-1
1.0 GQ tol00 GQ 0.5  % (2) Biddle 72-6346-1

DC Current -Measurement
100 nA to 1  HA 0.002 5 9/o + 40  pA (2) Agilent 3458AAgilent3458A Multimeter & Biddle601453SimpsonSwitchboardShunts
1 uA to 10 uA 0.002 5 % + 100 pA (2)
10 uA to 100 uA 0.002 5 9/o + 80  pA (2)

100 HA to  1 rnA 0.002 5 % + 0.5  nA (2)

1 rnA to 10 rnA 0.002 5 % + 5  nA (2)

10 rnA to 100 rnA 0.004 % + 50 nA (2)

100 rnA to 1 A 0.012 9/o +  1  uA 12)

1.0 A to 150 A 0.004 62 A/A 11)

150 A to 2,000 A 3  %  (2)

DC Current -Generation
100 nA to  1 uA 0.002 5 % + 40 pA (8) Agilent 3458A, Transm.ille 3041AAgilent3458A,Fluke335A,ValhallaScientific2555A,Biddle601453Agilent3458A,Transmille3041A,Fluke5500A/Coil
1  LLA to  10 uA 0.002 5 % + 100 pA '8)
10 LLA to  100  HA 0.002 5 9/a + 80  pA (8)

100 uA to 1 rnA 0.002 5 % + o.5  nA (8)

1 rnA to  10 rnA 0.002 5 % + 5  nA (8)

10 rnA to 2 A 0.002  5 % + 5o nA (8)

2 A to 100 A(Currentclamps)10to16.4999ADC 0.004 62 A/A (1)0.150A/A(1)

16.5 to 150 ADC 0.021 A/A (1)

150 to  1025 ADC 0.010 A/A (1)

Massacr`usEtt5 0fflc€] 445 MaLri 5ti`eet Rl 6A, Sulte tll07 Cast Sandulch, MA 025]7
Callfomla Offlce: 1187 Coast Vlllagc ltoed, 5ulte #495 Monteclto, CA 9]108
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Parameter/Subdivision Range CMC Comments

AC Current -Measurement10Hzto20Hz
0 HA to 100 uA 0.40 % + 30 nA (2) Agilent 3458AAgilent3458A & Valhalla Scientific

20 Hz to 45 Hz 0 HA to 100 HA 0.15  % + 30 nA (2)

45 Hz to 100 Hz 0 LJA to 100 uA 0.06 % + 30 nA '2)
100 Hz to 5  kHz 0 LIA to  100 LIA 0.06  % + 30  nA (2)

10 Hz to 20 Hz 100 LiA to 1 rnA 0.40 % + 0.2  LIA `2)

20 Hz to 45  Hz 100 LIA to 1 rnA 0.15 % + 0.2  HA (2)

45 Hz to 100 Hz 100 uA to 1 rnA 0.06 yo + 0.2  uA (2)

100 Hz to 5 kHz 100  LLA to  1  rnA 0.03  % + 0.2  LLA  (2)

10 Hz to 20 Hz 1 rnA to 10 rnA 0.40  %  +  2  LJA (2)

20 Hz to 45  Hz 1 rnA to  10 rnA 0.15  9/a  +  2  HA  (2)

45  Hz to  100 Hz 1 rnA to  10 rnA 0.06  %  +  2  LLA  (2)

100 Hz to 5 kHz 1 rnA to  10 rnA 0.03 % + 2 HA (2)

10 Hz to 20 Hz 10 rnA to 100 rnA 0.40 % + 20 uA (2)

20 Hz to 45 Hz 10 rnA to 100 rnA 0.16 % + 20 LiA (2)

45 Hz to 100 Hz 10 rnA to 100 rnA a.08 % + 20 LIA (2)

100  Hz to 5  kHz 10 rnA to 100 rnA 0.10 % +  20  HA (2)

10 Hz to 20 Hz 100 rnA to 1.0 A 0.40 % + 0.2  rnA (2)
20 Hz to 45  Hz loo rnA to 1.0 A 0.16 % + 0.2  rnA (2)

45 Hz to 100 Hz 100 rnA to 1.0 A 0.08 % + 0.2 rnA (2)

100 Hz to 5 kHz 100 rnA to 1.0 A 0.10 yo + 0.2  rnA (2)

45  Hz to  1  kHz 1.0 A to 100 A 0.001  160 A/A (1)

10 kHz 1.0 A to 10.0 A 0.001 172 A/A (1)
2575A

10.0 A to  100 A 0.ilF,] ias A| AtlJ

AC Current -Generate20Hzto100Hz
loo LLA to  100 A 0.004 6 A/A (1) Agilent 3458A & Transmille 3041A

100 Hz to 400 Hz 100 HA to  100 A 0.006 9 A/A (1)

Agilent 3458A, Transmille 3041A,Fluke

400 Hz to  1.0 kHzCurrentClamps45Hzto65Hz 100 uA to  100 A10to16.4999ADC 0.010 4 A/A (1)0.0105A/A(1)

Magsachu5ctts Offlc€! 445 Maln StrGct Ftt. 6A Su[te fll07 €a5t 5al`duilch, MA OE537
Callfornla Offlce! 1187 Coast VILlage Road, 5ulte #495 Montcc[to, CA 93108

617ce84648 . [nfo®ameplcanglobal.®rg
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Parameter/Subdivision Range CMC Comments

AC Current -Measurement10Hzto20Hz
0  LIA to  loo LLA 0.40 % + 30 nA (2) Agilent 3458AAgilent3458A & Valhalla Scientific2575A

20 Hz to 45 Hz 0 LIA to  100 uA 0.15 9/a + 3o nA (2)

45 Hz to 100 Hz 0 HA to 100 uA 0.06 9/a + 30 nA (2)

100 Hz to 5 kHz 0 uA to  loo LJA 0.06 9/a + 3o nA (2)

10 Hz to 20 Hz 100 LIA to  1 rnA 0.40 % + 0.2  HA (2)

20 Hz to 45 Hz loo HA to 1 rnA 0.15  9/a  +  0.2  LLA (2)

45 Hz to 100 Hz 100 uA to 1 rnA 0.06 % + 0.2  uA (2)

100 Hz to 5 kHz 100 uA to 1 rnA 0.03  %  +  0.2  LLA  (2)

10 Hz to 20 Hz 1 rnA to  10 rnA 0.40 % + 2 uA (2)
20 Hz to 45  Hz 1 rnA to  10 rnA 0.15 % + 2 uA (Z)

45  Hz to  100 Hz 1 rnA to  10 rnA 0.06 % + 2 uA '2)

100 Hz to 5 kHz 1 rnA to 10 rnA 0.03  % + 2  uA (2)

10 Hz to 20 Hz 10 rnA to 100 rnA 0.40 9/o + 20 HA (2)

20 Hz to 45 Hz 10 rnA to 100 rnA 0.16 9/a + 20 uA (I)
45 Hz to 100 Hz 10 rnA to 100 rnA 0.08 0/a + 20 uA (2)
100  Hz to 5  kHz 10 rnA to 100 rnA 0.10 9/o +  20 HA (2)

10 Hz to 20 Hz 100 rnA to 1.0 A 0.40 9/o + 0.2  rnA (2)

20 Hz to 45  Hz 100 rnA to 1.0 A 0.16  % + 0.2  rnA (2)

45  Hz to  100 Hz 100 rnA to 1.0 A 0.08 % + 0.2  rnA (2)

100 Hz to 5 kHz 100 rnA to 1.0 A 0.10 % + 0.2  rnA (2)

45  Hz to  1 kHz 1.0 A to  100 A 0.001  160 A/A (1)

10 kHz 1.0 A to 10.0 A 0.001  172 A/A (1)

10.0 A to  100 A 0 .I JFn 73j5 ^| A(I)

AC Cu"ent -Generate20Hzto100Hz
100 uA to 100 A 0.004 6 A/A (1) Agilent 3458A & Transmille 3041A

100 Hz to 400 Hz 100 HA to 100 A 0.006 9 A/A (1)
\

400 Hz to 1.0 kHz 100 LIA to  100 A 0.010 4 A/A '1)

Masgachusetts Offlce! 445 Maln StBect Ftt. 6A, 5ult- #1107 €agt 5andulcli, MA 02537
Callfomle Office: 1187 Coast VIIIag€ Road, 5ulte #495 Moniteclto, CA 93108
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Parameter/Subdivision Range CMC Comments

AC Current -Generate(Continued)CurrentClamps45Hzto65Hz

10.0 to  16.4999 ADC 0.010 5 A/A (1) Agilent 3458A, Transmille 3041A,
45  Hz to 65  Hz 16.5 to 150 ADC o `r)T2 7  Ai AtLi Fluke 5500A/Coil
45  Hz to 6S  Hz 150 to 1025 ADC 0.116 6 A/A (1)

65 Hz to 440 Hz 10 to  16.4999 ADC 0.014 9 A/A (1)

65 Hz to 448 Hz 16.5 to  150 ADC 0.I yJJ 1 AI A(I)
65 Hz to 440 Hz 150 to  1025 ADC 0.02.36A|A(')

Capacital`ce -Measurement
1.0 pF to  1.2  nF 0.29/o`2) Esl  293
1.2  nF to  120  HF 0.1  % (2)

120  LIF to  1  200  LIF 0.29'o`2)

Capac[tance -Generation 10 pF @  1 kHz 0.013  5  pF  (1, 5) GenRad Standard Capacitors
100 pF @  1 kHz 0.036 6  pF (1, 5)

1000 pF @  1 kHz 0.073  6  pF (1, 5)

10 000 pF@  1 kHz 0.736  3  pF  (1,5)

100 000 pF @  1 kHz 7.363  1  pF  (1,5)

1.0  HF  @  1  kHz 0.000 074 uF (1, 5)

1.0  HF -  10 LIF  @  1 kHz 0.038  HF  (1)

lnductance -Measurement
1.0 LIH to  12.0 LIH 0.2  %  (2)

Esl  2 Esl 2939312.0 |1H to 120 H 0.1  % (2)

120 H to  1 200 H 0.2  % (2)

lnductance -Generation 100 uH  @  1 kHz 0.288  9  LtH  (1) GenRad  1482 Series lnductorsI
1  mH  @  1  kHz 2.889  iiH  (1)

10 mH  @  1  kHz 28.89  iiH  (1)

100 mH  @ 1 kHz 288.9  LiH  (1)

1  H  @  1  kHz 288 9 iiH (1)

100  HH  @  1  kHz 0.288  9  LiH  (1)

Magsachusett9 0Hflcei 445 Maln Street Rl 6A, Sult€ *1107 Cast Senduilch, lvIA 02537
Callfomla Offlcez Ill)7 Coast VIIIag. Ftoad, Suite #495 Montcclto, CA 93108
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Parameter/Subdivision Range CMC Comments

Phase AngleMeasurementV/VV/IV/IAvionics VORBearing

10 mv to 630 VRMS5Hzto2kHz
0.020  (2)

Clarke Hess 6000AClarkeHess6000A & 610ClarkeHess6000A&650lFRCS-360

>2 kHz to 5 kHz 0.030  (2)

>5 kHz to 10 kHz 0.040 (2)

>10 kHz to 50 kHz 0,050 (2)

>50 kHz to 1 MHz10mvto630VRMS / 1Ato10A5Hzto1kHz f (ln  kHz) x o.ooio  (2)0.0250(1)

1 kHz to 100 kHz10mvto630VRMS /10Ato100A5Hzto100Hz 0.0200 +  [5  mo +50m°(fkHz)I(1)0.0250(1)

100 Hz to 500 Hz 0.0300 (1)

500 Hz to  1 kHz 0.0800 (1)

30 Hz/30 Hz 0.0500 (2)

Phase AngleGenerationV/V

50 Hz to 8 kHz 0.1500  (2) Dytronics 410 & Clarke Hess 6000A

V/IV/I 300 V / 25 A @ 50/60 Hz10mvto630VRMS/ 1 0.2000  (1)0.0250(1) Multi-Amp Epoch-I, Clarke Hess6000A&610/650ClarkeHess6000A&610

A to  10 A5Hzto1 kHz I

1 kHz to 100 kHz 0.0200 +  [5  mo +50m°(fkHz)I(1)

Mas5achu5Gtts Offlce: 445 Maln Street Rt. 6A, SLilte #1107 €a5t Siinduilch, MA 0=5=7
Callfomle Offlce; 1187 Coast VIIl8g. Ftoed, StJlte *495 Mont€clto, CA 93108
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Parameter/Subdivision Range CMC Comments

Humidity Measurement
0 to 90 % BH.90to100%RH@+15to+25°c 1.0  %  RH (2)1.7%RH(2) Vaisala  HM70 Humidity &TemperatureMeterwith HMP77Probe

H u midity Generation

11.3 % @ 2o oc 1.0  %  RH  (1) Certified  Reference Salts

33.3 % @ 2o oc 1.0  9/a  RH  (1)

75.5 yo @ 2o °c 1.4  %  RH  (1)

97.6 9/a @  2o °c 1.5  9/a  RH  (1)

MassMeasurement
1 mg to 10 g -in 1-2-5 0.303  mg `1'0.301mg`1' Fisher Scientific Class `'S" Weights &
steps Voland 200

208 Troemner Ultra Class Weights &
508 0.301  mg `1' Voland  200Fluke2030 Reference PressureGauge

loos 0.303  mg`1'

2008 0.316  mg`1'

3008 0.320 mg `1'

5008 0.323  mg`1'

1k8 0.378  mg`1'

1 kg to  10 k8 0.025  %  (2)

MassGenei.ation
1 mg to 10 g -in 1-2-5steps208 0.0418  mg (1, 4, 5)o.ol7mg(2,4,5) Fisher Scientific Class `'S" WeightsTroemnerUltraClassWeights\

508 0.024 mg (2, 4, 5)

loos 0.044 mg (2, 4, 5)

2008 0.100  mg `2. 4, 5)

5008 o.12o mg (2, 4, 5)

1k8 0.230  mg (2, 4, s)

Masgachl]setts Offlc€: 445 Maln 5`i`Ed lit 6A, Sulte #1107 €agt Sandulch, MA OE5J7
Call.omle office: 1187 Coast Vlllage Ftoed, Sultc #495 Monteclto, CA 93108
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Parameter/Subdivision Range CMC Comments

Mass - Generation(Continued)
2k8 2.5oo  mg  12, 4, 5) Troemner ultra Class weights
3kg 3.800  mg (z, 4, 5)

5k8 6.000  mg `2,4, 5)

10k8 13,oo mg (2,4, 5)

10 k8 to 50 kg 15.oo  mg (2,4, 5)

PressureMeasurement
17 inHg to 34 inHg(Barometric)-15psito0psi 0.015%  Rdg `2)0.0075psi(2) Mensor CPG2300Fluke2030-BG200KFluke2030-BG3.5M

0 to +30 psi 0.006 0 psi  (2)

30 psi to 500 psi 0.100  psi (2)

10 000 psi to 15 000 psi 3.0  psi  (2) Additel  Reference Pressure Gauge

PressureGeneration
0 to 4 in  H20 0.002  in  H20 (2) Additel  Reference Pressure Gauge

0 to -15 pst (Vacuum) 0.007  5  psi  (2) Fluke 2030-BG200KFluke2030-BG3.5M
0 to +30 psi 0.006 0  psi  (2)

30 psi to 500 psi 0.100  psi  (2)

1 000 psi to  10 000 psi 2.000  psi  (2) Fl'uke 2030-BG70M

10 000 Psi to 15 000 psi 3.0  psi  (2) Additel  Reference Pressure Gauge

Ma=sachLlsctts Offloe 445 Maln 5trect Ftt. 6A, Si.lte #1107 Cast 5andulch, MA 0=5]7
Celmornla Omce 1187 Coast Vlllag- Road, 5ulte #495 Montec]to, CA 93108
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Parameter/Subdivision Range CMC Comments

Temperature -Generation

0.010 OC-25°C to 375 °C50.0OC 0.117  6o  oc (1)0.25OC(2) Hart Scientific 1521,  Hart Scientific5619-9&IceBathFluke9103,HartScientific1521&HartScientific5619-9OmegaTypeKThermocouple,Agilent3458A,HartScientific1521 &HartScientific5619-9Fluke4181

100.0 OC 0.25  OC  (2)

375.0 0C 0.50  OC  (2)

375 °C to 6oo °c(Infrared)35°Ctosoooc35OC 2.69  °c (1)0.35OC(2)

100 OC 0.50  OC  (2'

200 0C 0.70 OC  (2)

350 OC 1.20  OC  (2)

500 OC 1.60  0c  (2)

Time & Frequency-MeasurementGeneratlon
DC to 20 GHz10.0MHzDCto20GHz <3  x  10-]2±  1  lsd  (.)<2X10-12(2)<3x10-12±1lsd(1) Fluke 910 GPS-Controlled FrequencyStandard&VariousFrequencyLockedElectronicCountersFluke910GPS-ControlledFrequencyStandardFluke910GPS-ControlledFrequencyStandard&VariousFrequencyLockedGenerators\

Stopwatchesftimers 0 -96 hr 38  ms  (1)) Fluke 910 GPS-Controlled FrequencyStandardwithFrequencyLockedSynthesizerandElectronicCounter

MEissachusett5 0fflce: 445 MaJn Stl`Ect lit 6A, Sult€ #1107 east 5andu[lch, MA OE5]7
Cllllomle once: lltJ7 Coast VIIlage Ftoad, Sulte #495 Monteclto, CA 93108
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Parameter/Subdivision Range CMC Comments

TorqueMeasurement
0 to 50 'b.in 0.5 % of Reading (2) Torque wheel & weights

2 lb.in to 7500 lb.ft 0.25 % of Reading (2) AWS MTMDP

TorqueGeneration 0 to 50 lb.in 0.25 9/o of Reading (2) AWS Torque wheel & weights

25  lb.in to 750  lb.ft 0.25  % of Reading (2) AWS MTMDP

HardnessGeneration
Rockwell ScaleDurometer-A &  a 0.2  RHC  (2)2.0(2) Cei.tified Reference HardnessStandards

pHGeneration
4 -7 -10 pH 0.011  pH  (2) Certified  Reference Buffer Solutions

1   CMC calculated by combining relevant sources of ilncertainty. See relevant Uncertoi.nty Budget.

2   CMC based on the manufacturer's specifications of equipment shown in comments.

3   CMC based on  high voltage probe specification. Error contributed  by other standard(s) is not significant.

4   CMC equal to mass in air calibration value vs.  reference density 8000 kg m3.

5   CMC equals actual value equal to reported value of standard.

6   CMC based on apparent mass in air vs. material of density 8ooo g Cm3.

7   CMC based on specifications of Agilent 3458A Multimeter.

8   CMC based on specifications ofAgilent 3458A Multimeter. Transmille 3041A Calibrator used as a source only.

9   ln the statement of CMC, i is the numerical value of the nominal  length of the device measured in inches or meters.
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