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Digital Multimeter 6.5 Digit
na: 8.5 Digit

CALIBRATION METHOD FUNCTION AND POINT ARE EURAMET cg-15 AND SERVICE MANUALS

Function Range

DC Voltage 0 mVto 1,100 vV
AC Voltage 10 mV to 1,100 V
@ 10 Hz to 1 MHz
DC Current 0OMAto20 A
AC Current 10 MA 10 20 A
@ 10 Hz to 10 kHz
Resistance 1L to 10 GQ
Frequency 1 Hz to 2 MHz

Capacitance

220 pF to 1.0 mF

Thermocouple

Type K -200 °C to 1372 °C
Type J -200 °C to 760 °C
RTD -200 °C to 600 °C

HP /Agilent / Keysight

3458A

s:AuniAeNl (Secondary Level)

Fluke

8840A / 8842A / B845A / 8846A

2000/ 2001 / 2002

Keithley
(LW
[ ce

Seesesese s ootk 2100 / 2700 / 6500
Agilent / Keysight 34401A / 34405A / 34410A
34411A / 34450 / 34460A
- Pvg 34461A / 34465A / 34470A

N N 2 N

Fluke
lm B 5508/ 8558A / 8588A
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(Secondary Level)

Pressure & Vacuum

Type of Instrument

Standard Point ISO/IEC
for Calibration 17025

. Pneumatic : up to 35 kg!cmz
1 Pressure Balance (Dead Weight Tester) B v

Hydraulic : up to 1000 bar

Electrical Instrument

Standard Point  ISO/IEC
for Galibration 17025

1 |Frequency Counter Time base 10 MHz 1 v

Type of Instrument

2  |Reference Thermometer (Resistance Measurement) 0.1, 1, 25, 100, 200, 400, 1000 €2 , 10 KQ2 - v

Function : DCV, ACV, DCA, ACA, Ohm
3 Multi-Product Calibrator - v

Capacitance, Phase, TC, Frequency

Function : DCV, ACV, DCA, ACA, Ohm

4 |Digital Multimeter 6.5 Digit Capacitance, Frequency,RTD Indicator, TC - v
Indicator
Function : DCV, ACV, DCA, ACA, Ohm
5  |Digital Multimeter 8.5 Digit - v

Capacitance, Frequency , TC Indicator

Dimensional Instrument

Standard Point ISO/IEC
for Calibration 17025

Type of Instrument

Gauge Block / (Grade 0,1,2)

1 0.5 mm to 100 mm = v
Central Length and Variation Length

2 Long Gauge Block > 100 to 500 mm -

3 |Gauge Block Comparator 0 mm to 100 mm

Torque Instrument

Standard Point ISO/IEC
Type of Instrument
for Calibration 17025

1 Torque Calibrator 0.44 Ibf.ft. to 1000 Ibf.ft. - v

v VaUM9RTASUNMS3USaIANUANSNAOIUAUAMSAULARSTIL ISCAEG 17025
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Pressure & Vacuum

Type of Instrument

Standard Point
for Calibration

ISO/IEC
17025

1 Pressure Gauge**

Pressure Gauge (Accuracy > 0.6%) ]

Pressure Gauge (Accuracy 0.1% 10 0.6% ) 11

Pressure Gauge (Accuracy < 0.1%) 1
2 |Standard Pressure Gauge**

Standard Pressure Gauge (Accuracy > 0.6%) 6

Standard Pressure Gauge (Accuracy 0.1% 1o 0.6% ) 1

Standard Pressure Gauge (Accuracy < 0.1%) 1
3  |Pressure Indicator**

Pressure Indicator (Accuracy > 0.6%) 6

Pressure Indicator(Accuracy 0.1% to 0.6% ) 1

Pressure Indicator (Accuracy < 0.1%) 1
4  |Pressure Calibrator**

Pressure Calibrator (Accuracy > 0.6%) 6

Pressure Galibrator (Accuracy 0.1% to 0.6% ) 11

Pressure Calibrator (Accuracy < 0.1%) up to 70 kg,!cmz( Pneumatic ) "
4] Pressure Recorder ** up to 1000 bar (Hydraulic)

Pressure Recorder (Accuracy > 0.6%) 6

Pressure Recorder (Accuracy 0.1% to 0.6% ) 11

Pressure Recorder (Accuracy < 0.1%) 11
6  |Pressure Transmitter**

Pressure Transmitter {Accuracy > 0.6%) B

Pressure Transmitter (Accuracy 0.1% to0 0.6% ) 1

Pressure Transmitter (Accuracy <0.1%) 1
7 |Pressure Transducer**

Pressure Transducer (Accuracy > 0.6%) B

Pressure Transducer (Accuracy 0.1% to 0.6% ) 1

Pressure Transducer (Accuracy < 0.1%) 11
8  |Pressure Controller**

Pressure Controller (Accuracy > 0.6%) 6

Pressure Gontroller (Accuracy 0.1% t0 0.6% ) 11

Pressure Controller (Accuracy < 0.1%) 11
9  |Vacuum Gauge**

Vacuum Gauge (Accuracy > 0.6%) 6

Vacuum Gauge (Accuracy 0.1% 10 0.6% ) 1

Vacuum Gauge (Accuracy < 0.1%) 11
10 |Vacuum Calibrator**

Vacuum Calibrator (Accuracy > 0.6%) ]

up to 700 mmHg

Vacuum Calibrator (Accuracy 0.1% 1o 0.6% ) 1

Vacuum Calibrator (Accuracy < 0.1%) 1
11 [Standard Vacuum Gauge**

Standard Vacuum Gauge (Accuracy > 0.6%) B v

Standard Vacuum Gauge (Accuracy 0.1% to 0.6% ) 1 v

Standard Vacuum Gauge (Accuracy < 0.1%) 1 v
12 |Barometer (Accuracy > 0.6%) 800 mbar, to 1150 mbar, 53 v

v VaUERlFSUNSEUSaIAAILNSNAOIUATANSAULARSTL 1SO/EC 17025

TPA Galibration Service | 2
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Electrical Instrument

ltem

Type of Instrument

Range

Standard Point

for Calibration

ISO/IEC
17025

1 |Digital Multimeter
DC Voltmeter 0Vito1,100V 3
AC Voltmeter 3 mVto1,100V 2
DC Ammeter 0OAt020A 2
AC Ammter 10 MA 1020 A 2 v
Ohm meter 0.1£2-10682 2
Capacitance meter 220 pF to 1.1 mF 2
Frequency 1 Hz to 2MHz 2
Frequency > 2 MHz (Not Accredited) #
All Range v
2 |Analog Multimeter
DC Voltmeter 0Vtoi,100V 5
AC Voltmeter 3 mVio1,100V 5
DC Ammeter 0Ato20A 5
AC Ammeter 10 MA to20 A 5 v
Ohm meter 01Q-106Q 5
Capacitance meter 220 pF to 1.1 mF 5
All Range -
3  |Digital Multimeter (< 5.5 Digit)
Ingaouifisunn Function MUK 20 Range Vull : - v
Gauss meter/Tesla Meter (0.1G to 21G, 100G, 500G, 1,000G) (Not Accredited)| 0.1G to 21G, 100G, 500G, 1,000G - #
5 |Oscilloscope ( 0.2 mV to 10V, , 5ns 1o 5s ) 0.05 MHz to 250 MHz = v
6  |Frequency Generator ( >1x 10" Period ) 10 Hz to 300 MHz 5 v
7 |Timer ( 0 to 90 Minute ) second, minute, hour 5 v
8  |Digital Tachometer / Stroboscope r/min, m/min, 180 r/min to 100,000 r/min 6 v
9  (Frequency Counter 1Hzto2 MHz 5 v
10 |Quartz Stop Watch/Timer Time base 1 v
11 |Fixed Resistor 09 -20GE2 1 v
12 |AC / DC Calibrator
DC Voltage Source 0Vto1,000V 5
AC Voltage Source 1mVto1,000V 5
DC Current Source OmAto20 A 5
AC Current Source 10 MAto 20 A 5
Resistance Source 0Qto20602 5
Freguency Source 10 Hz to 300 MHz 5
DC Voltage Measurement 0Vto1,100V 5 ¥
AC Voltage Measurement 3mvVito1,100V 5
DC Current Measurement 0Ato20A 5
AC Current Measurement 10 UAt0 20 A 5
Resistance Measurement 0.1 Q2 -10602
Frequency Measurement 1 Hz to 2 MHz 5
Frequency Measurement > 2 MHz (Not Accredited) #
13 [Temperature Recorder , Temperature Indicator
Every Range , Type & Standard 6 v
( Input , Output: mV , Ohm )
14 |Temperature Calibrator
Every Range, Type & Standard 6 v
( Input, Output : mV, Ohm )

v VUERIFSUNSEUSBIAIUAILISNAOIUATAMSAULARSTL ISO/EG 17025

# Iu‘asﬁuvaU\haFﬂﬁ§ums§usa\wmUmmsnﬁawﬁu’ﬁmsmummsgﬂu ISO/IEC 17025




Electrical Instrument (Continue)

Type of Instrument

Standard Point
for Galibration

ISO/IEC
17025

15 |AC/DC Highvoltage (Source,Measurement) 0.5 kV to 6.5 kV (AC) 5
0.5kV to 10 kv (DC) 5 v
16 |Power Meter , AC / DC Wattmeter (single phase)
Digital 11 kW 2 v
Analog 11 kW 6
17 |Insulation meter/Mega Ohm Hi Tester 1ME2 102602 (100v, 500V, 1000V) ]
18 |Lux Meter/Light Meter/llluminance Meter 15 Ix to 5,000 Ix =
19 |Decade Resistance Box 0 Q120602 -

Dimensional Instrument

Typa oflnGG AT Standard Point ISO/IEC
for Calibration 17025
1 Outside Micrometer ( Step by 25 mm ) 0 mm to 525 mm v
0mm to 25 mm v
>25 mm to 150 mm v
>150 mm to 350 mm 11 v
=350 mm to 525 mm v
Precision Micrometer (0.0001 mm) 0Omm to 25 mm v
2 |Inside Micrometer 5mm to 150 mm
5mm to 150 mm 11 v
3 |Micrometer Standard / Standard bar 0 mm to 300 mm 1) v
4  |Micrometer Head 0 mm to 50 mm - v
5  |[Tubular Inside Micrometer v
5.1) Micrometer Head (Single Type) 50 mm to 500 mm 14 v
5.2) Extension Rod Type v
- Micrometer Head 50 mm to 63 mm 14 v
50 mm to 75 mm 11 v
100 mm to 125 mm 11 v
- Extension Rod 13 mm to 400 mm 1 v
6 |Can Seam Micrometer 0 mm to 13 mm 15 v
7 |Dial Gauge / Dial Thickness Gauge 0 mm to 100 mm - v
8 |Utrasonic Thickness Gauge / Ladder Step 0 mm to 100 mm - #
9  [Dial Test Indicator ( Up 1Range , Down 1Range ) Omm to1mm - v
10 |Depth Gauge (Digital / Analog) 0 mm to 300 mm 15 v
11 |Depth Micrometer 0 mm to 300 mm
0 mm to 150 mm 11 v
150 mm to 300 mm
12 |High Gauge (Digital / Analog) (<300 mm) 0 mm fo 300 mm v
150 mm 17 v
200 mm 19 v
300 mm 24 v
High Gauge (Digital / Analog) (>300 mm) 0 mm to 600 mm v
450 mm 17 v
600 mm 19 v

v YU gRTASUMSEUSIAMLANNSNANURUAMSALLARSIU ISO/EC 17025

# Iu‘asﬁuvaU\haFﬂﬁ§ums§usa\wmUmmsnﬁa\mﬁu’ﬁmsmummsgﬂu ISO/IEC 17025
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Dimensional Instrument (Continue)

Type of Instrument S
for Calibration
13 |Vernier Caliper (Digital / Analog) 0 mm to 300 mm
( inside,outside,depth ) 150 mm 13
200 mm 14
300 mm 16
14  |Vernier Caliper (Digital / Analog) ( > 300 mm ) 0 mm to 1,000 mm
( inside,outside ) 450 mm 16 v
600 mm 17 v
1000 mm 21 v
1500 mm 26 #
15 |Calibration Tester, Dial Gauge Tester, Micro meter Head 0 mm to 50 mm = v
16 |Steel Ruler / Mandrel / Digital Scale Unit
Millimeter (mm)
0mm to2m 10% of full Scale Length v
Centimeter (cm)
Inch (inch)
17 |Scale Loupe ,Zoom Loupe
Millimeter (mm)
Millimeter (mm) 0 mm to 50 mm 10% of full Scale Length #
Inch (inch)
18 |[Steel Tape / P| Tape/Textile Tape Omm to50m - v
19 |[Feeler Gauge/Thickness Gauge 0.01 mm to 3 mm - v
20 [Film Gauge 0mm to 3 mm - #
21 |Taper Gauge (Scale Type) 0.5 mm to 100 mm 15 v
22 |[Riser Block 150 mm, 300 mm = v
23 |Depth Micro Checker 0 mm to 150 mm 6 v
0 mm to 300 mm 12 v
24 |Linear Scale 0 mm to 1000 mm 10 v
25 |Level Gauge 0 mm to 50 mm 21 v
26 [Height Master 0 to 300 mm = v
27 |Caliper Checker 0 to 300 mm v
28 |Electronic Comparator up to 500 um = v
29 |Snap gauge @ 20 mm to 100 mm v
30 |Pin gauge & up to 100 mm . v
31 |Plug gauge (%) up to 100 mm v
32 |[Thread Plug gauge & M1 to M68 - v
33 |Ring gauge @ 0.5 mm to 200 mm v
34 |Thread Ring gauge @ 3 mm to M68 . v
35 |Thread Measuring Wires( 3 ea/set) All Range - v
36 | Bore Guage
All Range - v
- Extension Rod
37 |Dial Caliper Gauge (Internal/External) 0mm to 120 mm 1 v

v VOUNIRTASUMSSUSSIANLAINSOANUAUAMSALLARSTU ISO/EG 17025

# Iu‘asﬁuvaU\haFﬂﬁ§ums§usa\wmUmmsnﬁa\mﬁu’ﬁmsmummsgﬂu ISO/IEC 17025
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Torque Instrument

Standard Point ISO/IEC
Type of Instrument i
for Calibration 17025
1 |Torque Wrench / Torque Screw Driver 0.33 Ibf.ft. to 50 Ibf.it. 5
v
point fix for Accreditation 20%, 40, 60%, 80, 100% of full scale >50 Ibf.ft. to 1,000 Ibf.fi. 5
0.33 Ibf.ft. to 50 Ibf.ft. =
2 |Torque Wrench / Torque Screw Driver (1 Point Only) v

=50 Ibf.ft. to 1,000 Ibf.it.

Balance
Typa of NSt ATIEIR Standard Point ISO/IEC
for Calibration 17025
1 Electronic Balance 1 mg to 50 kg v
> 50 kg to 300 kg 10 v
2 Dial Tension Gauge 1mgto2kg 5 v
3 |Force Gauge, Push - Pull Gauge / Suspension Spring Balance 0.01 Nto 600 N i v
1 mg to 60 kg
4 |Spring Balance 1 mgto 50 kg -
> 50 kg to 300 kg v
5 |Durometer (Scale shore A, shore D) 1010 90 9 #
Mass
Typa of NGt AT Standard Point ISO/IEC I
for Calibration 17025
1 Weights (Class F1) 1 mg to 50 kg v
2 Weights (Class F2,M1,M2,M3) 1 mg to 50 kg v
3 |nstiudmanAoWARILITUlURULIASTIL OIMLR111-1 1 mg to 50 kg v

v VOUNIRIASUNSSUSBIAMLATNSN AN UAUAMSALLNRSIU ISO/EG 17025

# Iu‘asﬁuvaU\haFﬂﬁ§ums§usa\wmUmmsnﬁa\mﬁu’ﬁmsmummsgﬂu ISO/IEC 17025

* msanasny na:venass:auAutnin
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6. msrinuazorasuthinin Aostdns=muilliduve néo tiUsavuiulumsUamAUE:01n
KSathnauusans Tumsrinoua:01m
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Temperature Instrument

Typa oSt AR Standard Point ISO/IEC
for Calibration 17025

Digital Thermometer ** -40°Ct01,000°C
Digital Thermometer with TC Sensor -38 °C to 900 °C
Digital Thermometer with RTD Sensor - 38 °C to 400 °C
Liquid in Glass Thermometer ** -40°cto400°c
Liquid in Glass Thermometer ( Total Immersion ) - 40 °C to 400 °C
Liquid in Glass Thermometer ( Partial Immersion ) - 38 °C to 400 °C
Dial Thermometer = -40 °C 10 400 °C
Dial Thermometer , Temperature Gauge - 38 °C 10400 °C v
Data Logger with Sensor ** -40°Ct0 1,000 °C
Data Logger with Sensor - 38 °C to 400 °C v
Thermometer for Retort ** -38°C 10400 °C
MIG Thermometer , Thermometer for Retort -38°C 10200 °C v
9ARAING -38 °C 1a=unnd1 900 °C (Not Accredited) #
Standard Thermometer **
( Accuracy =+0.2 DG}
Liquid in Glass Thermometer ( Total Immersion ) -40 °C 10 400 °C v
Liquid in Glass Thermometer ( Partial Immersion ) -38 °C to 400 °C 7
Digital Thermometer with Sensor -38°C to 400 °C v
Resistance Temperature Detector ( RTD ) 4 wire -38 °C 1o 400 °C v
Thermocouple probe ** , wire ** _40°cto1000 "G
Thermocouple Type E,T,K,J, N -38°Cto400°C v
Thermocouple Type K, R, S >400 °C t0 900 °C v
Thermocouple Type K -40°C 10 <-38 °C #
Resistance Temperature Detector ( RTD )**
(Pt100)2,3 4 wire -38 °C 10400 °C v
Temperature Recorder with Sensor
Temperature Transmitter with Sensor** 38 °cto400 “C v
( Electronic, Machanic Type )
Temperature Source 38°Cto 1,000 'C
Dry Block / Dry Well -38 °C o 400 °C v
Infrared Thermometer
Infrared Thermometer 15°C 10 400 °C v
( Unknown Wave Length Not Accreditation )

v VAUMERTESUNSSUSBIANILAI NSO Ko UGUAMSIULIRSTIL ISO/IEC 17025

# Iu‘asﬁuvauhaﬁlﬁumss‘usa\]mmummsnﬁaudgummsmummsmu ISO/IEC 17025

* Vonuztnounastdanu Infrared Thermometer

1. fi0uns10s:8:msad lasvuavedln Aldnulhdonndounu Spec vadndoulonmrua Tngasnglanainsod no Manual vouindouloduq
D:S/12:1 *Distance : $:9:153J /S : Spot Size (Diameter)
2. msAly Emissivity aUUs=ansmsiusuavouasna=nisan idonsunidaliinsaadningey Infrared Thermometer TASIAU

3. ADSASOABAKLINVOY Contact Detector foullaznadlinudTtu nde AvanUasu AnagkSoll Tagrinsitiung doanstd Blower (91n1AIKg)
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Medical Equipment

Type of Instrument

Standard PoinT__

for Calibration |

1 |Non-Invasive Blood Pressure Simulator / NIBP Analyzer Static pressure / Manometer v
2 Pressure Meter / Universal Biometer Pressure, Vacuum #
3 |Parameter Tester Pressure, Vacuum -
4 |ECG Simulator / EKG Simulator / Code Simulator ECG, Lead resistance, Waveform #
5 |Patient Simulator ECG, IBP, Temp, Waveform #
[ Fetal Simulator Fetal & Maternal Heart rate, Toco #
7 |Multiparameter Simulator ECG, IBP, Temp, Respiration #
8 |Vital Signs Simulator ECG, IBP, Temp, Baseline respiration, Manometer, Sp02 #
9 |Vital Signs Simulator ( ProSim 2 ) & ( ProSim 3 ) ECG, IBP, Temp, Respiration, Waveform #
10  [Sp0, Analyzer / Pulse Oximeter Simulator Finger probe check : 80 % to 99% #
11 |Defibriilator Analyzer

s - ; s Gl Operation verification, Heart rate,

-1 1.1. : M-OF’EI : I_MPULSE 6000-0 IYUODQP ----- Biphasic energy ; 5 Joule to 360 Joule <

11.2  [Model : auq
12 |AED Tester Energy: 5 Joule to 360 Joule ( 4 Point ) , Heart rate #
13 |Electrical Safety Analyzer / Safety Tester Enclosure / Patient / Earth leakage current, #

Load Resistor : 10 Ohm to 1600 Ohm, Power ; 50 Watt to
14 |Electrosurgery Analyzer / Electrosurgical Analyzer #
300 Watt @300 Ohm

15 |Selectable Load / COM Tester Load resistor #
16 |Infusion Device Analyzer / Infusion Pump Tester Flow rate ; 5, 50, 100, 300 mi/h, Pressure #
17 |Gas Flow Meter / Flow Meter Tester Flow rate : 0.2 L/min to 60 L/min #
18 |Gas Flow Analyzer / Ventilator Tester 2 L/min to 60 L/min, Yolume, Pressure, Oxygen #
19 |Variable Area Flow Meter / Rota Meter Flow rate : 0.2 L/min to 60 L/min #
20 |Oxygen Analyzer / Oxygen Sensor Test point : 20.9 %02 and 100 %02 -
21 |Gas Indicator ( 10w1: RIKEN KEIKI ) Test pump, Test sensitivity #
22 |Calibration Syringe / Test Syrige ( Syringe vualnnj ) Gas volume : 1 Liter, 2 Liter, 3 Liter #
23 |Ultrasound Power Meter / Watt Meter Power measurement , Reference weight 1 g. -
24  |Phototherapy Radiometer / Bili-Meter / Light Meter 5 uW/ cm2/nm 1o 40 uW/ cm2/ nm -
25 |Phototherapy Radiometer ( Model : PR203 na: ILT74CE ) Mode LED, Mode Fluorescent #
26  |Infusion Pump / Syringe Pump 5 ml/h to 300 mi/h, Alarm test, nadauranudaaananalwiih #
27 |Defibrillator / Defibrillator with Monitor Energy : 5 J to 360 J, Sync time, Charge time, ECG, Pacer #
28 |AED Defibrillator Output energy for Mode : Adult , Mode : Child i
29 |ECG Recorder / EKG Recorder / ECG Monitor ECG, Recorder speed, Sensitivity, nadauanuuaanngnidlwih #
30 |vital Sings Monitor / Patient Monitor / Bedside Monitor ECG, NIBP, Sp02, nadaunonudasrnemalwiin #
31 |IGP Monitor / IBP Monitor Internal blood pressure , nAdaUAIIUUABRANEMIWEN #
32 |Pulse Oximeter 5p02, Pulse rate -
33 |Mechanical Sphygmomanometer 0 mmHg fo 250 mmHg ( Static pressure ) v
34 |Digital Blood Pressure Monitor 0 mmHg fo 250 mmHg ( Static pressure ) v
35 |Automatic Blood Pressure Monitor ( Dynamic pressure ) Systolic pressure, Diastolic pressure, Pulse rate #
36 |Clinical Thermometer Digital Type / Mercury Type : 35 °C, 37 °C, 40 °C #
37 |IR Ear Thermometer 35°c,37°c. 40 °C #

TPA Galibration Service | 8

v VUMERTESUNSSUSaIAMUALNSO KoV UAURMSENULIRSTU ISO/IEC 17025

# Iu‘afﬁuvaU\har‘ﬂﬁ§umss‘usa\lmwummsnﬁaudﬁﬁﬁmsmummsgwu ISO/IEC 17025




Medical Equipment (Gontinue)

Type of Instrument

Standard Point
for Galibration

ISO/IEC —.
17025

38 |IR Forehead Thermometer 35°C, 37 °C, 40 °C #
39 [Spirometer FVC: 0.5 Liter , 1 Liter , 3 Liter #
40 |Suction Unit / Suction Pump Pressure, Vacuum #
41 |Vacuum Regulator / Vacuum Unit Vacuum #
42  |Oxygen Flow Meter / Oxygen Regulator Oxyaen Flow rate #
43  |Tourniquet ( InSaISARLIZDA ) Pressure : Arm cuff, Lek cuff #
44  |Phototherapy Unit / Double Phototherapy Unit LED lamp , Fluorescent lamp , hRdauauUaanfenwiwi #
45  |Electrical Safety Test (rivldnniaSaationtalwiin) nadauRNUUaoATENWIWTA AL [EC 60601-1 -
46  (Ventilator / Respirator / Infant Resuscitator Volume, Pressure, |:E Ratio, Respiration rate, Oxygen #
47  |Infant Warmers Skin temp, Control temp., nAdaUANIUUADATENTWIWEN #
48 |Plasma Thawing & Warming Cal. Mode, Plasma #
49  |Spring Blood Collection Scale Collection volume #
50 (Blood Collection Scale / Mixer Collection volume #

Relative Humidity Instrument

Type of Instrument

Standard Point
for Galibration

ISO/IEC
17025

Temperature : (-40) °C to < 10 °C & >40°C t0 90°C

1 |Thermohygrometer (Electronic Type) Relative Humidity @ 25 'C : 10 % to 90% v
(Temperature & Humidity) Temperature : 10 °C 10 40 °C v
Calibration & Adjustment Relative Humidity @ 25 °C:5%1t0<10 % and >90 % to 95 % ’

Temperature : (-40) C t0.< 10 °C & >40°C t0 90°C

2  |Thermohygrometer (Mechanic Type) Relative Humidity @ 25 °C : 10 % to 90% v
(Temperature & Humidity) Temperature : 10 'C to 40 'C v
Calibration & Adjustment Relative Humidity @ 25 °C:5%to <10 % and >90 % to0 95 % ;

Temperature : (-40) "C to <10 °C & >40°C 10 90°C
3 |Thermohygrograph Relative Humidity @ 25 °C : 10 % 10 90%
(Temperature &Humidity) Temperature : 10 ‘Ctad0’C
Calibration & Adjustment Relative Humidity @ 25 “C: 5 % to <11.3 % and > 85 % 1095 % F

v VaUgRlESUNISSUSEIAUANNSOFONUATRNSHULNRSTU ISO/EC 17025

# Iu‘afﬁuvaU\har‘ﬂﬁ§umss‘usa\lmmummsnﬁaudgummsmummsgwu ISO/IEC 17025

“ goulnsuwsaulrA1UsSNuUIINgINU

fusqrgvruwanasgouinaulneluinaalsee ”

(Free Calibration Certificate Consultation)
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Laboratory Equipment

ISO/IEG
Type of Instrument Standard Point for Calibration
17025__
1 |pH Meter
1.1 pH Meter (Part mV) DC voltage : -414,12 mV to 414.12 mV
1.2 pH Meter (Meter with electrode) nomimal pH : 1.7, 4.0, 6.86, 7.0, 9.18,10.0 cal. 1 point  : pH4 or pH7 or pH 10 v
cal. 2 points ; pH (4,7) or pH (7,10) v
cal. 3 points : pH (4,7,10) v
cal. 4 points @ pH (4,7,),(7,10) v
nomimal pH : 4.0, 7.0, 10.0, 12.5 cal. 1 point : pH4orpH7orpH10 #
cal. 2 points : pH (4,7) or pH (7,10) #
cal. 3 points : pH (4,7,10) #
cal. 4 points : pH (4,7,),(7,10) #
2 |Conductivity Meter Nominal : (5, 25, 84, 147, 1413, 12880, 111300) LLS/ecm v
Nominal : (84, 100, 1413, 12880) LLS/cm #
3 |Temperature Probe Calibration 15°Ct045°C v
pH Meter / Conductivity meter
4 |Spectrophotometer 8 Points (Photo Acc. 3 points and WL Acc.5 points)
1.Photometric Accuracy - UV Range: (235, 257, 313, 350) nm
- Visible Range :(420, 440, 465, 546.1, 590, 635) nm 3 Paints
- Visible Range ; 800 nm #
2.Wavelength Accuracy Wavelength range : 241 nm to 880 nm 5 Points v
3.5tray Light Cut off : 260 nm or 280 nm #
5 |Brix Refractometer % Brix v
Nominal : (5, 10, 20, 30, 40, 50, 60) %Brix
Refractive Index v

Nominal : (1.3402, 1.3478, 1.3638, 1.3811) nD
(1.3998 nD, 1.4200, 1.4419) nD
% Brix : Nominal 73%Brix,0%Brik(Distilled water) #

Refractive index : Nominal 1.4731nD ,1.3330nD #
6 Centrifuge Revolution per Minutes r/min

500 r/min to 15,000 r/min v

<500 r/min and >15,000 r/min to 30,000 r/min #

Time : 15 second to 15 minute #
7 |Turbidity Meter 0.0 NTU (Distilled water), #

(0.1, 10, 20, 40, 100, 200, 400, 800, 1000) NTU #
8 |DO Meter Nominal 8 mg /L @ 25 "C,0 mg/L @ 25 o #
9 |TDS Meter (50, 100, 250, 300, 500, 1000, 1500) ppm

(2000, 2500, 3000, 3500, 4000, 5000) ppm #

(6000, 10000, 15000, 20000, 25000) ppm
10 |Salinity Meter or Salt meter (2.5, 2.84, 3, 5, 10, 15, 20, 25) % wi/v NaCl #
11 |Salinity Refractometer (2.5, 2.84, 3, 5, 10, 15, 20, 25) % w/w NaCl #
12 |COD Tester {100, 500,14000) mg/L #

** 9anadaulimsiUdgurlainiu Standard At§lumsasuiiaussy

** pindmisdouiisulagld Standard CRM / K§e RM vauanfn fadti Certificate AoennAsy

v VoUaRTAsUNMSSUSOIANUANSNRBIUATAMSMULASTIL 1SO/IEC 17025

# Tu’asﬁuvauv‘mﬁlﬁs’ums%so\mmuawmsnﬁadUﬁUﬁmsmummsgwu ISO/IEC 17025
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Volumetric

Type of Instrument

Standard Point I
for Galibration

1 Measuring pipette 0.1 mL to 50 mL v
2 Volumetric Pipette 0.5 mL to 100 mL v
3 |Volumetric Flask (1,2, 5,10, 20, 25, 50, 60,100 ) mL v
(150, 200, 250, 500, 1000, 2000) mL v
4  |Burette/ Auto Burette 0.1 mL to 50 mL v
> 50 mL to 100 mL #
5 |Graduated Cylinder 1 mL to 100 mL v
>100 mL to 1,000 mL v
> 1,000 mL to 2,000 mL v
6 |Piston Pipette ( Micropipette, Autopipette) 0.1 KL to 10,000 ML or 0.0001 mL to 10 mL v
Calibration & Adjustment
7 |Dispenser 0.5 mL to 100 mL v
Calibration & Adjustment
8  |Piston Burette (Digital Burette) 1 mL to 50 mL v
Calibration & Adjustment
9 |Syringe 1 ML to 10,000 AL or 0.001 mL to 10 mL #
10 |Plastic Volumetric Pipette 0.5 mL up to 100 mL =
Plastic Measuring Pipette 0.1 mL up to 100 mL #
1mLto 100 mL #
Plastic Volumetric Flask
>100 mL to 2,000 mL #
0.1 mL to 100 mL #
Plastic Graduated Cylinder >100 mL to 1,000 mL =
>1000 mL to 2,000 mL B
11 |Erlenmeyer Flask 25 mL to 2,000 mL #
12 |Beaker 5 mL to 2,000 mL =
13 |Le Chatelier Flask All Scale #
14 |[Cenirifuge Tube / Weathering Tube 1 mL up to 100 mL #
15 |Saybolt Viscosity Flask 1to 100 mL B
16 |Pycnometer / Density Bottle / Specific Gravity Flask 5mL to 100 mL =
17 |BOD Botiile 60 mL to 500 mL ki
18 |Auto Titritor, Perrimatic Premier 1 mL to 100 mL #
19 |Glass Buret, Flow Test, Tutwiler 1 mL to 2000 mL #

v VOUNRTASUMSSUSOUANLESNKRIURTANISMULIASTIL 1SO/IEC 17025

# Tu’asﬁuvauv‘waﬁlﬁs‘ums%so\mmuawmsnﬁaaUﬁUﬁmsmummsgwu ISO/IEC 17025

* MsQIasNL Ia:VoAass:3unsTiuruIASadnro

1. poslEisuMsaouIfiguagtioala: 1 ASy

Charge 25% of price when change the new piece.

2. msliinseantiodnusmmssioudontitignaouazinmn:ay mustals:nnvouinsouile Hu slamuu TD,TC na: EX

3. MsdumAWE:a1aIA3eaNionIsa g us:Tns:auna:0n3s IUTAQeUINASY

4, rnfudieutiihendindauifiolumsmanua:as Aosidentithendindauiioninunzau na:ous:ansnw

5. ARdAnunlunsiBrurdeantiodalduns Aennua:onn IndoulionasiiSumsrinaoiuazo1nagugnds oANUILUE

13:aAAUIAWAIANNMISIAUSUINS

TPA Calibration Serv




On - Site Calibration Services

FoulAUAMSAoUIRguUaNANNUR USMSHeRuUTeNEW ISIIITUNISIAUSNSE1TUIRSIIU

wSouliAmuzUtumsTSuu nazmsqiia trsesnuindadio Tnsfunugideasry NdUs=aunisniunndn 20 U

Pressure & Vacuum

Type of Instrument

1 Pressure Gauge (Class > 0.6%)

Standard Point ISO/IEC

for Calibration 17025

(Use clean air) 0 kPa to 200 kPa 6 v

>200 kPa to 2000 kPa 6 v

(Use 0il) 0 kPa to 16000 kPa 6 v

2  |Vacuum Gauge (Class > 0.6%) -90 kPa to 0 kPa 6 v

Balance

Standard Point
Type of Instrument andard Poin

for Calibration

1 Electronic Balance / Mechanical balance 1 mg to 300 kg 10 v

(Based on UKAS LAB 14)
2  |Spring Balance 1 mg to 300 kg 10 v
(Based on UKAS LAB 14)
3 |Non-automatic weighing instruments 1 mg to 30 kg 5
(Based on EURAMET cg-18 Version 4.0) v
4  |Moisture Balance
Function Mass (Based on UKAS LAB 14) 1 mg to 50 kg 10 v
Function Temperature 50 °C t0 200 “C #

Temperature

Standard Point ISO/IEC
]

Type of Instrument
for Galibration 17025

1 Digital Thermometer with Sensor / Dial Thermometer _2 ‘cto400 °C y
Temperature Controller
2 |Temperature Recorder with Sensor 25°C 10400 °C »
( Electronic, Machanic Type )
3 Temperature Source
Liquid Bath (5 sensor) 0°c to 100°C v
-38°Ct0 <0 °C #
>100 C 0200 °C #
Calibration Bath 38°cto200 °C #
Micro Bath 38°Cto200 °C #

v VOUORIASUNSSUSOVANLANNSIRIURTANSMUINASTIL 1SO/IEC 17025
# Tu’osﬁuvauv‘mﬁlﬁs’ums%so\mmuawmsnﬁadUﬁUﬁmsmummsgwu ISO/IEC 17025
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Temperature (Continue)

ISO/IEC -||

Type of Instrument S
for Calibration 17025
4 |Temperature Controller Chamber
Oven, Incubator, Refrigerator, Freezer (9 Sensor) 35°%t0200 °C v
Oven, Incubator, Refrigerator, Freezer Validate (9 Sensor) 35°Ct0200 °C #
Oven, Incubator, Refrigerator, Freezer (10 to 20 Sensor) 235°Cto200 °C v
Oven, Incubator, Refrigerator, Freezer Validate (10-20 Sensor) 35°Ct0200 "C #
Oven, Incubator, Refrigerator, Freezer (21 to 30 Sensor) 35°Cto200 °C v
Oven, Incubator, Refrigerator, Freezer Validate (21-30 Sensor) -35°Ct0200 “C #
Refrigerator & Freezer ( 18 Sensor ) 35°Ct0200 °C v
Autoclave (3 Sensor) 100°C10 135 °C v
Autoclave (>3 to 20 Sensor) 100°C10 135 °C #
Autoclave Validate (3 to 20 Sensor) 100 °C 10135 °C #
5  |Furnace >200 'C10950 °C #
6 |COD Reactor / Dry Bath / Dry Block 30°Cto200 °C #
7 |Unitrex 100 °C 10400 °C #
8 |Temperature & Humidity Chamber (9 Sensor) 20 % R .H. to 85% R.H. @Ref.Temp. 20°C1025"°C v
20 % R .H. to 65% R.H. @Ref.Temp. >25°C t0 30 °C v
Only temperature function : -35 °C t0 200 °C v
Dimension
Type of InstrUl oL Standard Point | ISO/IEC .
for Calibration ~ 17025
1 [Suface Plate up to 0.5 m v
Material : Granite , Cast Iron , Steel >05m t01.0m’ v
>1.0m to15m v
s15m t020m v
>20m 1025m v
>25m t03.0m v
>30m t035m v
>35m tod0m’ v
540m to45m v
>45m 050m v
>50m 1055 m’ v
>55m 106.0m° v
>60m 065m v
>65m 07.0m v
>70m to7.5m v
>75m 1080m v
>80m t085m v
>85m 09.0m v

v VoUERIFEUNSSUSOVANLANSIRDIURTAMSMULNASTIU ISO/IEC 17025

# Tu’asﬁuvauv‘mﬁlﬁs’umss’,uso\]mwummsnﬁadUﬁUﬁmsmummsgwu ISO/IEC 17025
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Medical Equipment

ltem Type of Instrument Range Standard ol
for Calibration = 1702

1 |Infusion Pump / Syringe Pump 5 mi/h to 300 mi/h, Alarm test, nadaupauUaanianiawii | #

5 J to 360 J, Sync Time, Charge time
2 |Defibrillator / Defibrillator with Monitor #
ECG, Pacer, nadaunaulasnnenilwih

3 |AED Defibrillator QOutput energy for Mode : Adult , Mode : Child #
4  |ECG Recorder / EKG Recorder / ECG Monitor ECG, Print speed, Sensitivity, nadauaoulaaanenialwii #
5  |Vital Sings Monitor / Patient Monitor / Bedside Monitor ECG, NIBP, Sp02, nagaunnulaanianiylwih #
6 |ICP Monitor / IBP Monitor Internal Blood Pressure, nadaupyuUaanionwiw #
7 Pulse Oximeter Sp02, Pulse rate #
8 Mechanical Sphygmomanometer 0 mmHg to 250 mmHg (Static pressure) v
9 |Digital Blood Pressure Monitor 0 mmHg to 250 mmHg (Static pressure) v
10 |Automatic Blood Pressure Monitor (Dynamic pressure) Systolic pressure, Diastolic pressure, Pulse rate #
11 [Clinical Thermometer Digital Type / Mercury Type : 35 °C, 37 °C, 40 °C #
12 |IR Ear Thermometer 35 °C, 37 EC, 40°C #
13 |IR Forehead Thermometer 35°c.37°c, 40 c #
14  |Spirometer FVC : 0.5 Liter , 1 Liter , 3 Liter #
15 |Suction Unit / Suction Pump Pressure, Vacuum #
16 |Vacuum Regulator / Vacuum Unit Vacuum #
17 |Oxygen Flow Meter / Oxygen Regulator Oxygen Flow rate #
18  [Tourniquet ( 1ndausnrLIaR ) Pressure : Arm cuff, Lek cuff #
19  |Phototherapy Unit / Double Phototherapy Unit LED lamp , Fluorescent lamp , nadauaaudaonfsnalwih #
20  |Electrical Safety Test (rilanniaoudontsIwin) nadauAwUasnnen1olwih Ay IEC 60601-1 #
21 |Ventilator / Respirator / Infant Resuscitator Volume, Pressure, |:E Ratio, Respiration rate, Oxyyen #
22 |Infant Warmers Skin Temp., Control Temp. nAdaunuUaaaion Wi #
23 |Plasma Thawing & Warming Cal. Mode, Plasma B
24 |Spring Blood Collection Scale Collection volume #
25 |Blood Collection Scale / Mixer Collection volume #

v VOUORIEUNMSSUSOVANLANSIRDIURTAMSMUINASTIL 1SO/IEC 17025

# Tu’asﬁuvauv‘mﬁlﬁs‘umsmso\]mwummsnﬁaaUﬁUﬁmsmummsgwu ISO/IEC 17025

“ UsNISINAIUSNUYINISUSHISIANISS:UUNIS

doulnguiasavodnlrinadniauds:=naunas ”

(Free Consultation For Measurement Quality Management)

gusneaz1dennsodoun W UIRUIAA

@ 02-717-3000 #82 () www.tpacal.or.th
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Laboratory Equipment

Type of Instrument Standard Point for Galibration
1 pH Meter
1.1 pH Meter (Part mV) DC voltage -414.12 mV to 414,12 mV
1.2 pH Meter (Electrode) nomimal pH: 1.7, 4.0, 6.86, 7.0, 9.18,10.0 cal. 1 point @ pH4orpH7or pH 10 v
cal, 2 points : pH (4,7) or pH (7,10) v
cal. 3 points : pH (4,7,10) v
cal. 4 points : pH (4,7,),(7,10) v
nomimal pH: 4.0, 7.0, 10.0, 12.5 cal. 1point : pH4orpH7orpH 10 #
cal, 2 points : pH (4,7) or pH (7,10) #
cal, 3 points : pH (4,7,10) #
cal. 4 points : pH (4,7,),(7,10) #
2 |Conductivity Meter Nominal ; (5, 25, 84, 147, 1413, 12880, 111300) LLS!GH v
Nominal : (84, 100, 1413, 12880) J1S/cm #
3 |Temperature Probe calibration 15 Cto 45 C v
pH Meter / Conductivity meter
4 |Spectrophotometer B Points (Photo Acc. 3 points and WL Acc.5 points
1.Photometric Accuracy - UV Range: (235, 257, 313, 350) nm ) v
- Visible Range :(420, 440, 465, 546.1, 590, 635) nm Jrons v
- Visible Range : 800 nm #
2.Wavelength Accuracy Wavelength range : 241 nm to 880 nm 5 Points v
3.Stray Light Cut off : 260 nm or 280 nm #
5 Centrifuge Revolution per Minutes (r/min or rpm)
500 r/min to 15,000 r/min v
<500 r/min and >15,000 r/min to 30,000 r/min
Time : 15 second to 15 minute #

v \/oumaﬁmﬁumss‘usa\]ﬂmUmmsnﬁo\]UﬁUﬁmsmummsgwu ISO/IEC 17025

# Tu’asﬁuvauv‘waﬁlﬁs‘umsmso\mmuawmsnﬁaaUﬁUﬁmsmummsgwu ISO/IEC 17025
* n1spasSnya:vonass:Uas=3y pH Meter

1. ARINNIENUAISE IR pH Grathnauika:onnia:AosIkin pH fathensnuiminodvaliiaye

2. flouldunasasuIfiouiniod pH Meter AoatnenUIRSTIVDEWIKU=AL |\T\iaTﬁ|ﬂ§'a\1Uawéaufﬁmuiumsﬁmaimqnr;“la\l

4. §MSURD3A pH sTaIANETURTWSU Kumsodouthanag walaueod Rk ws1dwadomsiaongmsiinuvolnadn pH

5. 0eIfuINg0u3n pH TiTuRSouguronnuELEgY dmSuradn pH TaasIiuTItutnau Kiathus:Un TRIAUTITUthesnRIAINL

« nmsaNasnuazVanass:JAs:39 Conductivity Meter

1. AauldnunnsaouifguIndodn Conductivity Meter ﬁoaﬁwmmmsmua&hd|hLn:au|Woiﬁlﬂ§a\]UawéaUiﬁmuiumsﬁmadquﬁad

2. oGiionSodunlanUasuaudausasiadn Conductivity Meter IWs1:01$08VavoUDWaronSaU lasawsamaaiursos
Trod19n10s

3. kanniantinunnadunasdmdadoaiinaunnadi na-dalkiIkansunsifunnags

4. odifiuingoddn Conductivity Meter 15TunSougundonniudugy

TPA Calibration Service |



e,
\Q._J//

ilaem& Lot
djﬁn[dsunsunnaaunmuﬁﬂu'\tyﬁaadﬁﬁﬁms d1991uuUsSnAs 3

aurnuduasuinalulag (Ina—tijt'!u)

* Usinsunadaunduduiryrovdianis Aoa:ls

NS$=UUMSUSEITUAIANSD NMSUSAUATUNMWEUNSNAFDU la=adUINgUVaIAaIURURNS MUIRSTIU ISO/IEC 17043
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* Us:lgwiiTunisivasoulusinsunadauasudaurryhasljinnis
1. msUs=nuAtuNMwmMeluvaRoduQuAmSs TuNsEuvasUNISSUSBIAIANSNKDIUAURANS MULIASTIU ISO/IEC 17025
2. IfgUIREIANSSNUEVOIUAAINSEURURIU dnwinndon na:iunaui§msaouiiguvaioslnianis
3. Us:I0u laswruun iAo uaunsnvasyaansmelukowlguanis fiumsasuiiguagusiaitio
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nwunas?nlusinsunndaunoudiuany Us:=91U 2567
HueIavIUSUSaISIULIIUR : NAZOUAIIUEILLY - 0032

o . . $uou s:@:19a1 IWA-Un , :
] dNNISIA o 0 — . sun S
QIV'ISOU sudiins ISUNINS
Micrometer Caliper for Range : 0 mm to 25 mm
Dimension 2,000 10 1UNSIAU - 30 IUWBU 2567 | DNUIBU - 8JHIAL 2567
External measurement Resolution : 0.01 mm

Range : 0 mm to 150 mm ~
Dimension Digital Caliper 2,000 10 1UnsIAU - 30 IUYIEU 2567 | UNUNEU - SunIAU 2567
Resolution : 0.01 mm

Temperature Block 50 °C to 400 °C
Temperature a 6,500 7 1 Uns1AU - 30 luad 2567 | NSNAL - SUdAU 2567
Calibrator Resolution 0.001 °C
DCV,ACV.DCA,
Electrical Digital Multimeter 6.5 Digit 6,500 10 1 UNSIAL - 30 DNLNBU 2567 | aIMIAL-WOAINIEU 2567
ACA,OHM
Pressure Calibrator 0 bar to 20 bar "
Pressure } ) 3,000 10 1 UNSIAL - 30 NSNIAU 2567 | AUBNEU - WOATNI8U 2567
(Pneumatic) Resolution 0.001 bar
0gto200¢g
*Mass Electronic Balance 4,000 5 1 UNSIAU - 30 uwau 2567 | NSNOIAL - @rIAU 2567

Resolution 0.00001 g

0 mm to 13 mm
*Dimension Can Seam Micrometer Resolution 0.01 mm 2,000 10 1 UNs1AU - 30 luWBL 2567 | DNUIeU - aniAU 2567

Accuracy 0.003 mm

[m] e [m]

* Ao New Program / Ao lAn1sSusav ISO/IEC17043

I MLIAUS=aNLIIL < AUTEEN Ns=ingnad
E-mail : Piriya@tpa.or.th / Tel : 02-717-3000 Ext.106 IWgyannu QR Code
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