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NEW ACCREDITED
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Temperature Instrument

e Digital Thermometer With Sensor ® New CMC (Infrared Themometer: 15°C to 400 °C)
Resistance Thermometer Range: 15°C to 50 °C / New CMC:1.5°C
Range : -40°C to 200 °C Range : >50 °C to 200 °C / New CMC: 2.0 °C
NEW CMC : 0.040 °c Range : >200°C to 400 °C / New CMC: 2.5 °C
e Digital Thermometer With Sensor o Themperature Block Calibrator
Thermocouple TypeE,J,K,N, T Range : 35 °Cto 200 °C/New CMC :0.15 °C
Range : -40°C to -38 °C Range : >200°C to 400 °C /New CMC : 0.20 °C

New CMC : 0.24 °C

Medical Equipment

® Gas Flow Meter ® Vital signs simulator
Function : Flow Continuous Function : NIBP (Static Pressure) , IBP Simulator ,
Range : 0.2 L /min to 60 L /min Body Temperaue Signal simulator ,

ECG Amplitude , Baseline Respiration

Refractometer ( On - Site ) / Spectrophotometer (On - Site & Inlab )

® Refractometer Refractive Index

(5,10,20,30, 40,50, 60) %Brix (1.34025, 1.34782 , 1.36384 , 1.38115

® Spectrophotometer ( Photometric Accuracy ) 1.39983,1.42009, 1.44193 ) nD

Visible Range : 800 nm

Relative Humidity Instruments

® Thermo - Hygrometer (Electronic Type)

( Transmitter Output signal : 4mA to 20 mA) ( Transmitter Output signal :0Vto 5V)
Range : -35 °Cto -20 °C / New CMC 0.40 °C Range : -35 °Cto-20 °C / New CMC 0.40 °C
Range : -20 °C o 0 °C /New CMC 0.30 °C Range : -20 °C to 0 °C / New CMC 0.32°C
Range : 0°Ct040 °C /New CMC 0.25 °C Range : 0 °Cto 40 °C / New CMC 0.28 °C
Range : 40 °C t0 50 °C / New CMC 0.38 °C Range : 40 °C to 50°C /New CMC 0.50 °C
Range : 50 °C to 60 °C /New CMC 0.50 °C Range : 50 °C to 60 °C /New CMC 0.52 °C

e Thermo - Hygrograph
Range : -35 °C to -20 °C / New CMC 0.50 °C @ Thermo - Hygrometer (Machanical Type)

Range: -20°Cto 0 °C /New CMC 0.43 °C Range : 0 °C t040 °C / New CMC 0.65 °C
Range : 0 °Cto 40 °C /New CMC 0.40 °C Range : 40 °Cto 50 °C / New CMC 0.70 °C
Range : 40 °C to 50 °C / New CMC 0.48 °C Range : 50 °C to 60 °C / New CMC 0.78 °C

Range : 50 °C to 60 °C / New CMC 0.60 °C

NEW SCOPE



USN1SdaUINYUS-AUNAYND
(Secondary Standard)

Pressure & Vacuum Instruments

Standard Point ISO/IEC
m Type of Instrument el Al En 17025

Pneumatic : Up to 35 kg/cm2
1 Pressure Balance (Dead Weight Tester) v

Hydraulic : Up to 1000 bar

Electrical Instruments

I e

Frequency Counter Time base 10 MHz

2 Reference Thermometer ( Resistance Measurement ) 0.1,1,25,100, 200, 400, 1000 Q), 10 KQ v

Function : DC Voltage , AC Voltage , DC Current , AC Current ,
3 Multi-Product Calibrator v
Resistance , Capacitance , Phase , TC , Frequency

Function : DC Voltage , AC Voltage , DC Current , AC Current ,
4 Digital Multimeter 6.5 Digit v
Resistance , Capacitance , Frequency , RTD Indicator , TC Indicator

Function : DC Voltage , AC Voltage , DC Current , AC Current ,
5 Digital Multimeter 8.5 Digit v
Resistance , Capacitance , Frequency , TC Indicator

Dimensional Instruments

Standard Point ISO/IEC
H Type of nstrument For Calibration 17025

Gauge Block / (Grade 0,1, 2)

0.5 mm to 100 mm v

Central Length and Variation Length
2 Long Gauge Block > 100 to 500 mm v
3 Gauge Block Comparator ( Permanent / On - Site ) 0.5mm to 100 mm v

Torque Instruments

Standard Point ISO/IEC

1 Torque Calibrator / Torque Transducer 0.6 Nmto 1355 N m v

v vourneRIfESUNSSUSaIAcUENSFEIURURANISMILLINSTIU ISO/IEC 17025



Pressure & Vacuum Instruments

Standard Point | ISO/IEC
Type of Instrument Range For Calibration | 17025

1

10
11

12

Pressure Gauge**

Pressure Gauge ( Accuracy > 0.6% )
Pressure Gauge ( Accuracy 0.1% t0 0.6% )
Pressure Gauge ( Accuracy < 0.1%)
Standard Pressure Gauge**

Standard Pressure Gauge ( Accuracy > 0.6% )

Standard Pressure Gauge ( Accuracy 0.1% to0 0.6% )

Standard Pressure Gauge ( Accuracy < 0.1%)
Pressure Indicator**

Pressure Indicator ( Accuracy > 0.6% )
Pressure Indicator ( Accuracy 0.1% to0 0.6% )
Pressure Indicator ( Accuracy < 0.1%)
Pressure Calibrator**

Pressure Calibrator ( Accuracy > 0.6% )
Pressure Calibrator ( Accuracy 0.1% to 0.6%)
Pressure Calibrator (Accuracy <0.1%)
Pressure Recorder **

Pressure Recorder ( Accuracy > 0.6% )
Pressure Recorder ( Accuracy 0.1% to0 0.6% )
Pressure Recorder (Accuracy < 0.1% )
Pressure Transmitter**

Pressure Transmitter ( Accuracy > 0.6% )
Pressure Transmitter ( Accuracy 0.1% to 0.6% )
Pressure Transmitter ( Accuracy < 0.1%)
Pressure Transducer**

Pressure Transducer ( Accuracy > 0.6% )
Pressure Transducer ( Accuracy 0.1% to 0.6% )
Pressure Transducer (Accuracy < 0.1% )
Pressure Controller**

Pressure Controller ( Accuracy > 0.6% )
Pressure Controller ( Accuracy 0.1% to 0.6% )
Pressure Controller (Accuracy < 0.1% )
Vacuum Gauge**

Vacuum Gauge ( Accuracy > 0.6% )

Vacuum Gauge ( Accuracy 0.1% t0 0.6% )
Vacuum Gauge ( Accuracy < 0.1%)

Vacuum Calibrator**

Vacuum Calibrator ( Accuracy > 0.6% )
Vacuum Calibrator ( Accuracy 0.1% to 0.6% )
Vacuum Calibrator ( Accuracy < 0.1%)

Standard Vacuum Gauge**

Standard Vacuum Gauge ( Accuracy > 0.6% )

Standard Vacuum Gauge ( Accuracy 0.1% to0 0.6% )

Standard Vacuum Gauge ( Accuracy < 0.1%)

Barometer ( Accuracy > 0.6% )

Up to 70 bar ( Pneumatic )
Up to 34 bar ( Pneumatic)

Up to 34 bar ( Pneumatic )

Up to 70 bar ( Pneumatic )
Up to 34 bar ( Pneumatic)

Up to 34 bar ( Pneumatic)

Up to 70 bar ( Pneumatic )
Up to 34 bar ( Pneumatic)

Up to 34 bar ( Pneumatic)

Up to 70 bar ( Pneumatic )
Up to 34 bar ( Pneumatic)

Up to 34 bar ( Pneumatic )

Up to 70 bar ( Pneumatic)
Up to 34 bar ( Pneumatic)

Up to 34 bar ( Pneumatic)

Up to 70 bar ( Pneumatic )

Up to 34 bar ( Pneumatic)

Up to 34 bar ( Pneumatic )

Up to 70 bar ( Pneumatic )

Up to 34 bar ( Pneumatic)

Up to 34 bar ( Pneumatic)

Up to 70 bar ( Pneumatic )

Up to 34 bar ( Pneumatic)

Up to 34 bar ( Pneumatic)

Up to 700 mmHg

Up to 700 mmHg

Up to 700 mmHg

Up to 1000 bar ( Hydraulic)

Up to 1000 bar ( Hydraulic )

Up to 1000 bar ( Hydraulic )

Up to 1000 bar ( Hydraulic)

Up to 1000 bar ( Hydraulic )

Up to 1000 bar ( Hydraulic )

Up to 1000 bar ( Hydraulic)

Up to 1000 bar ( Hydraulic )

800 mbar to 1150 mbar ( Absolute )

vourneRIFEsUN1SSUSaIAcUEUSKEIURURNNSAULINSTIU ISO/IEC 17025
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Electrical Instruments

Standard Point ISO/IEC
Type of Instrument Range For Calibration | 17025
1

Digital Multimeter

DC Voltmeter 0Vto1,100V 3 v
AC Voltmeter 3 mVto1,100V 2 v
DC Ammeter 0Ato20A 2 v
AC Ammter 10 pA to 20 A 2 v
Ohm meter 0.10Q-10GQ 2 v
Capacitance meter 220 pF to 1.1 mF 2 v
Frequency 1 Hz to 2MHz 2 v
Frequency > 2 MHz (Not Accredited) #
All Range v
2 Analog Multimeter
DC Voltmeter 0Vto1,100V 5 v
AC Voltmeter 3 mVto 1,100V 5 v
DC Ammeter 0Ato20A 5) v
AC Ammter 10 pA to 20 A 5) v
Ohm meter 0.10Q-10GQ 5 v
Capacitance meter 220 pFto 1.1 mF 5 v
All Range v

Digital Multimeter ( < 5.5 Digit )
IneaouiRgunn Function Al 20 Range VulU

Gauss meter / Tesla Meter

4 0.1G to 21G , 100G, 500G , 1,000G e
(0.1G to 21G , 100G , 500G , 1,000G )

5 Oscilloscope (0.2 mVto 10V, 5ns to 5s) 0.05 MHz to 250 MHz v
6 Frequency Generator (>1 x 10 Period ) 10 Hz to 300 MHz 5 v
7 Timer (0 to 90 Minute ) second, minute 5 v
8 Digital Tachometer
Photo Type 6 r/min to < 100,000 r/min
Contact Type 1 r/min to < 100,000 r/min 6 v
1 m/min to < 2,000 m/min
9 Stroboscope 180 r/min to < 100,000 r/min 5 v
10 Frequency Counter 1 Hzto 2 MHz 5 v
11 Quartz Stop Watch / Timer S/Day ,16 Hz , 32 Hz , 64 Hz , 128 Hz , 256 Hz , 512 Hz , 1024 Hz 1 v
12 Fixed Resistor 00-20GQ 1 v
13 AC / DC Calibrator 5 v
DC Voltage Source 0Vto 1,000V 5] v
AC Voltage Source 1 mVto 1,000V 5 v
DC Current Source 0mAto20 A 5 v
AC Current Source 10 pAto 20 A 5 v
Resistance Source 001020 GQ 5) v
Frequency Source 10 Hz to 300 MHz 5 v
DC Voltage Measurement 0Vto1,100V 5 v
AC Voltage Measurement 3 mVto 1,100V 5 v
DC Current Measurement 0Ato20A 5) v
AC Current Measurement 10pAto 20 A 5 v
Resistance Measurement 0.1 Qto 10 GQ v
Frequency Measurement 1Hz to 2 MHz 5) v
Frequency Measurement > 2 MHz (Not Accredited) #

v VoUMERTASUNMSSUSIAOUAUNSNKOIUFURNISAIULARSTIU ISO/IEC 17025

# TuegluveuvneRlAsuNsSUsaInIWALNSIKOIU

NUANISMIUUIRSTIU ISO/IEC 17025



Electrical Instruments (Continue)

Standard Point ISO/IEC
H For Calibration e

Temperature Recorder , Temperature Indicator
14 Every Range , Type & Standard 6 v
(Input, Output : mV, Ohm)

0.5kVto 10 kV 5 v
15 AC / DC Highvoltage Source
0.5 kV to 6.5 kV @50 Hz , 60 Hz 5 v
AC Highvoltage Measurement 1kVto 6.5 kV @60 Hz 5] v
16 Power Meter , AC / DC Wattmeter ( single phase )
Digital 11 kW 2 v
Analog 11 kW 6 v
17 Insulation meter/Mega Ohm Hi Tester 1 MQ to 2 GQ ( 100V, 500V, 1000V ) 6 v
18 Lux Meter / Light Meter / llluminance Meter 15 Ix to 5,000 Ix v
19 Decade Resistance Box 0Q1t020GQ v
20 AC / DC Clamp Meter
Analog 0 ADC to 550 ADC 5 v
0.33 AAC to 550 AAC 5 v
Digital 0 ADC to 550 ADC 2 v
0.33 AAC to 550 AAC 2 v
Clamp Meter with iFlex Current Probe and
AC / DC Clamp Meter >550 ADC to 5000 ADC 2 #
>550 AAC to 6000 AAC 2 #

Dimensional Instruments

Standard Point ISO/IEC
M For Calibration 17025
>25 mm to 150 mm

1 Outside Micrometer ( Step by 256 mm) >150 mm to 350 mm 11 v

>350 mm to 525 mm

2 Precision Micrometer ( 0.0001 mm ) 0 mm to 25 mm 11 v

3 Inside Micrometer 5mm to 150 mm 11 v

4 Micrometer Standard / Standard bar 0 mm to 300 mm 11 v

5 Micrometer Head 0 mm to 50 mm v

6 Tubular Inside Micrometer

6.1) Micrometer Head ( Single Type) 50 mm to 500 mm 6 v

6.2) Extension Rod Type 11 v

50 mm to 63 mm 14 v

Micrometer Head 50 mm to 75 mm 11 v

100 mm to 125 mm 11 v

Extension Rod 13 mm to 400 mm 1 v

7 Can Seam Micrometer 0 mm to 13 mm 15 v

8 Dial Gauge 0 mm to 100 mm v

0mm to 12 mm v

9 Dial Thickness Gauge S, y

10 Utrasonic Thickness Gauge / Ladder Step 0 mm to 100 mm #

1 Dial Test Indicator ( Up 1Range , Down 1Range ) 0mm to 1 mm 15 v

12 Depth Gauge ( Digital / Analog ) 0 mm to 300 mm v

13 Depth Micrometer 0 mm to 300 mm 10-15 v

14 Vernier , Dial , Digital Depth Gauge 0 mm to 300 mm 15-22 v

15 Dial Caliper Gauge ( Internal/External ) 0mm to 120 mm 11 v
v VoUVngRTASUNMSSUSEIRDUANLNSNHRIUFURANSAULINSIU ISO/IEC 17025 # TuagluveuVeRIFSUNNSSUSIADENSOROIUAUANISMILLINSEIU ISO/IEC 17025
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Dimensional Instruments (Continue)

Standard Point ISO/IEC
Type of Instrument Range For Calibration 17025

High Gauge ( Digital / Analog ) ( <300 mm )

0mm to 300 mm

150 mm 17
200 mm 19
300 mm 24
High Gauge ( Digital / Analog ) ( >300 mm) 0mm to 600 mm
450 mm 17
600 mm 19
16 Vernier Caliper ( Digital / Analog ) 0 mm to 300 mm
(inside , outside , depth) 150 mm 13
200 mm 14
300 mm 16
17 Vernier Caliper ( Digital / Analog ) ( > 300 mm) 0 mm to 1,000 mm
(inside , outside) 450 mm 16
600 mm 17
1000 mm 21
1500 mm 26
18 Calibration Tester , Dial Gauge Tester , Micro meter Head 0 mm to 50 mm
19 Steel Ruler / Mandrel
Millimeter (mm) Omm to2m 10% It_);ri;ltthcale
Centimeter (cm) Omm to2m
Inch (inch) Omm to2m
20 Scale Loupe , Zoom Loupe
Millimeter (mm) 0 mm to 50 mm
Centimeter (cm) 0mm to 50 mm 10% E;;;Itthcale
Inch (inch) 0mm to 50 mm
21 Steel Tape / Pl Tape / Textile Tape 0mm to 50 m
22 Feeler Gauge / Thickness Gauge 0.01 mm to 3 mm
23 Film Gauge 0mm to 3 mm
24 Taper Gauge ( Scale Type) 0.5mm to 100 mm 15
25 Riser Block 150 mm , 300 mm
26 Depth Micro Checker 0mm to 150 mm 6
0 mm to 300 mm 12
27 Linear Scale 0 mm to 1000 mm 10
28 Level Gauge 0 mm to 50 mm 21
29 Digital Scale Unit 0 mm to 1000 mm 10
30 Height Master 0 to 300 mm
31 Caliper Checker 0 to 300 mm
32 Electronic Comparator Up to 500 pm
33 Snap gauge 220 mm to 100 mm
34 Pin gauge DUp to 100 mm
35 Plug gauge D Up to 100 mm
36 Thread Plug gauge ZM1 to M68
37 Ring gauge 0.5 mm to 200 mm
38 Thread Ring gauge 2M3 mm to M68
39 Thread Measuring Wires (3 ea/set) All Range
40 Bore Guage
- Extension Rod All Range
v VoUVERTASUNISSUSOUAIUAINSNKOUFURNISAULINSTU ISO/IEC 17025 # Iuouiuvauv‘\unlmsumssusaunmummsnnoudﬁ@ﬁmsmuu'msmu ISO/IEC 17025



Torque Instruments

Standard Pomt ISO/IEC
Torque Wrench 0.452 Nmto 1355 N m

2 Torque Screw Driver 0.452 Nmto 20 N m 5 v

Balance Instruments

Standard Point | ISO/IEC

Electronic Balance 1 mg to 300 kg
2 Dial Tension Gauge 0.005Nto 20N 5 v
3 Force Gauge , Push - Pull Gauge 0.01 N to 600 N 10 v
Suspension Spring Balance 500 mg to 60 kg 10 v
4 Spring Balance 1 mg to 300 kg 10 v
5 Durometer ( Scale shore A , shore D) 10to 90 9 #

Mass Instruments

Standard Point ISO/IEC
M Type ofnstrument For Calibration 17025

Weights ( Class F1) 1 mg to 50 kg
2 Weights ( Class F2, M1, M2, M3) 1 mgto 50 kg v
3 nstﬂ'ﬁ:Ut‘f‘lm‘inf'iﬁ\TvﬁnlljlfJuIUmumnsg'\u OIMLR111-1 1 mg to 50 kg v
v VOUMERAIFSUNMSSUSOIRDIUAIISNKOUTURNISAMULINSTIU ISO/IEC 17025 # Tu'azjiuvaU\hUﬁTﬁs‘unwss‘usoanmUmmsnﬁaaUﬁGﬁmsmummsgﬂu ISO/IEC 17025

* N1sAISNYI Na:vonoss:3uAuUInln

1. poslisunisaouifsuagnitiosla: 1 ASY

2. ldudasudninsiosijoilan duoneneliinansula:atuls

3. osdmifiulundedndoussennuri Tunsifiusnundeindouting

4. posifiusnunluaniozilondeu (@runniia:AoUEL) Rikun:au

5. s:Uns=34 lahaniaganisns:inniuvessiutantin Suonenoliifinsosiavou ndo dnksols

6. Msriouazondutinkin AostEns=mMuAlLIduve née UsivulLTunsTarAoUE:1A
na:leanasod néo Uhnauusans Tunsrinnoua:onn
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Temperature Instruments

Standard Point ISO/IEC
M Type of nstrument Geicaibiatey 17025

vouvagadwawasniunasifiusnisaouiiisu -40 °C to 1,000 °C
1 Thermometer
Digital Thermometer with Sensor (TC TypeE,J,K,N) - 40 °Cc to0 900 °c v
Digital Thermometer with Sensor (TC TypeR, S) >400 °C to 900 °c v
2 Temperature Sensor
Thermocouple Type K,R,S >400 °C to 900 °c v
3 Temperature Source
Dry Block / Dry Well - 38 °Cto 400 °c v
vouviendwaiuasniunasiiusnisasuiisu - 40 °c t0 400 °c
4 Thermometer
Digital Thermometer with Sensor ( RTD ) - 40 °C to 400 °c v
Digital Thermometer with Sensor (TC Type T) - 40 °c to 400 °C v
Liquid in Glass Thermometer ( Total Immersion ) - 40 °c to 400 °C v
Liquid in Glass Thermometer ( Partial Immersion ) -38°Ct0 400 °c v
Dial Thermometer , Temperature Gauge -38°Cto 400 °c v
Data Logger with Sensor - 38 °C t0 400 °Cc v
Recorder with Sensor ( Electronic, Machanic Type ) -38°Ct0 400 °c v
Temperature Transmitter with Sensor -38°Cto 400 °c v
MIG Thermometer , Thermometer for Retort - 30 °c to 200 °c v
5 Temperature Sensor
Thermocouple Type E, T,K,J,N -38°Cto0 400 °c v
Resistance Temperature Detecto (Pt100) 2, 3, 4 wire -38°Cto0 400 °c v
(] Standard Thermometer ( Accuracy <+0.2°C)
Digital Thermometer with Sensor (RTD), 4 wire - 40 °c to 400 °c v
Liquid in Glass Thermometer ( Total Immersion ) -40°Cto 400 °c v
Liquid in Glass Thermometer ( Partial Immersion ) - 38 °C t0 400 °c v
Resistance Temperature Detecto (Pt100), 4 wire -38°Cto 400 °c v
vouvagauawasniunasifiusnasaeuiiiou 15 °C to 400 °c
7 Infrared Thermometer 15 °C to 400 °c v

(Unknown Wave Length Not Accreditation )
vouviagnduawsniunisiriusnisaauinau 35 °C to 200 °c

8 Surface Thermometer with Sensor 35 °C t0 200 °C #
Note : 9runnineguanintioveuvnuRlisuNssused ISO/IEC 17025 10unisiusnisaoulfisuuu Not Accredited
v VOUMERTESUNISSUSOIA0IUEIUISNKEOIUTURNSAIULINSTIU ISO/IEC 17025 # Iu'aajiuvauv'wFﬂﬁs‘umss‘usoanmummsnﬁeadﬁdﬁmsmummsgﬂu ISO/IEC 17025

* Vonuzuaniaunasiduau Infrard Thermometer

1. fiounsnus:u:MsB lazvunavedith Aldnuliaenndeunu Spec vauindadiioRmuun Inuanunsnaldiifoindad ndo Manual voulindoulialiu q
MO9E YU D:S=12:1  *D (Distance) : S:6:N1S8Y/ S (Spot Size) : VUNAVAIINON:AINISIA
2. MsATY Emissivity duUs:ansn1sitiSedveddine:rinnisan IGensuidalirinnisaaAnningoy Infrared Thermometer TRnsuru * firinle

3. nosMso9IBAKLIVey Contact Detector nouna:radiduudnitu née dudandasu Anegnsell Inerinisidiung foensld Blower (@INAIIRY)



Medical Equipment

T f Inst t R Standard Point ISO/IEC
ype otinsirumen ange alibrat 17025

10

1

12

13

14

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

34
35
36

37

v

Non-Invasive Blood Pressure Simulator / NIBP Analyzer

Pressure Meter / Universal Biometer
Parameter Tester

ECG Simulator / EKG Simulator / Code Simulator

Patient Simulator
Fetal Simulator

Multiparameter Simulator

Vital Signs Simulator

Vital Signs Simulator ( ProSim 2) & ( ProSim 3)

SpO, Analyzer / Pulse Oximeter Simulator
Defibriilator Analyzer

Model : IMPULSE 6000D / 7000DP

Model : 5u°]

AED Tester

Electrical Safety Analyzer / Safety Test

Electrosurgery Analyzer / Electrosurgical Analyzer

Selectable Load / CQM Tester

Infusion Device Analyzer / Infusion Pump Tester

Gas Flow Meter / Flow Meter Tester

Gas Flow Analyzer / Ventilator Tester

Variable Area Flow Meter / Rota Meter

Oxygen Analyzer / Oxygen Sensor

Gas Indicator ( 1aw1: RIKEN KEIKI )

Calibration Syringe / Test Syrige ( Syringe vualhiny)
Ultrasound Power Meter / Watt Meter

Phototherapy Radiometer / Bili-Meter / Light Meter
Phototherapy Radiometer ( Model : PR203 na: ILT74CE )
Infusion Pump / Syringe Pump

Defibrillator / Defibrillator with Monitor

AED Defibrillator

ECG Recorder / EKG Recorder / ECG Monitor

Vital Sings Monitor / Patient Monitor / Bedside Monitor
ICP Monitor / IBP Monitor

Pulse Oximeter

Mechanical Sphygmomanometer

Digital Blood Pressure Monitor

Automatic Blood Pressure Monitor ( Dynamic pressure )
Clinical Thermometer

IR Ear Thermometer

\IOUV’]UnIﬂSUﬂ’]SSUSOOﬂO']UH’IU’]SHHOJUDUNH’]SNWUU’WISV’]U ISO/IEC 17025  #

Static pressure / Manometer

Pressure , Vacuum

Pressure , Vacuum

ECG, Lead resistance , Waveform

IBP, Temp

ECG , Waveform

Fetal & Maternal Heart rate , Toco

IBP, Temp , Respiration

ECG

IBP, Temp , Baseline respiration , Manometer
ECG, SpO2, Waveform

IBP, Temp , Respiration

ECG , Waveform

Finger probe check : 80 % to 99% , Pulse Rate

Operation verification, Heart rate,

Biphasic energy : 5 Joule to 360 Joule

Energy: 5 Joule to 360 Joule (4 Point) , Heart rate
Chassis / Patient / Earth leakage current ,

Ground wire resistance , Mains voltage , Insulation
Load Resistor : 10 Ohm to 1600 Ohm,

Power : 50 Watt to 300 Watt @300 Ohm

Load resistor

Flowrate: 5,50, 100, 300 ml/ h, Pressure

Flow rate : 0.2 L /min to 60 L /min

2 L/ minto 60 L/ min, Volume, Pressure , Oxygen
Flow rate : 0.2 L/ min to 60 L/ min

Test point : 20.9 %02 and 100 %02

Test pump, Test sensitivity

Gas volume : 1 Liter, 2 Liter, 3 Liter

Power measurement , Reference weight 1 g.
5uW/cm2/nm to 60 uW/cm2/ nm

Mode LED, Mode Fluorescent

5 mi/h to 300 mi/h , Alarm test , nadoundUUaannaNIWWA
Energy : 5 J to 360 J , Sync time , Charge time , ECG , Pacer
Output energy for Mode : Adult , Mode : Child

ECG, Recorder speed, Sensitivity, NnadounouUaanneniww
ECG, NIBP, Sp02, naaoundiulasnnienidiwwa
Internal blood pressure , NagouAdIUUaaANENWIWWA
Sp02, Pulse rate

0 mmHg to 250 mmHg ( Static pressure)

0 mmHg to 250 mmHg ( Static pressure)

Systolic pressure, Diastolic pressure, Pulse rate

Digital Type / Mercury Type : 35 °c, 37 °Cc, 40 °C

35°c,37°C,40°Cc

TPA Calibration Service | 8
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Medical Equipment (Continue)

Standard Point | 1SO/IEC
Type of Instrument Range For Calibration | 17025

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 Oxygen Flow rate

43 Tourniquet (IASouSARLIFOR ) Pressure : Arm cuff, Lek cuff

44 Phototherapy Unit / Double Phototherapy Unit LED lamp , Fluorescent lamp , nadaunaudaanneniiwwa
45 Electrical Safety Test ( ﬁ‘ﬂﬁqnm‘s’adﬁaﬁlﬁl\rlﬁl‘l ) nadaunduUaannenNIWwi a1y IEC 60601-1

46 Ventilator / Respirator / Infant Resuscitator Volume, Pressure, |:E Ratio, Respiration rate, Oxygen
47 Infant Warmers Skin temp, Control temp., NagaundWUaannuN1IwwAa
48 Plasma Thawing & Warming Cal. Mode , Plasma

49 Blood Collection Scale / Mixer Collection volume

50 Oxygen concentrator Flow , %02 , naadaundiulaannenialwwa

51 Electric Pen Drive Speed , Nnd@aundUUaoANeNIIIWWA

52 Heating Mattress 50 °c, 55 °c, nagoundulasnnunIwwA

Relative Humidity Instruments

Standard Point ISO/IEC
Type of Instrument Range For Calibration 17025

Thermo - Hygrometer ( Electronic Type )
( Temperature & Humidity )

Calibration & Adjustment

Temperature : -35 °C to 60 °C
Temperature : -40°C to < -35 °C & > 60 °C to 90 °C
Relative Humidity @ 25 °C : 10 % to 90%

Relative Humidity @ 25 °C : 5 % to < 10 % and > 90 % to 95 %

2 Thermo - Hygrometer ( Mechanic Type ) Temperature : 0 °C to 60 °C
( Temperature & Humidity ) Temperature : -40 °C to < 0 °C &> 60 °C to 90 °C
Calibration & Adjustment Relative Humidity @ 25 °C : 10 % to 90%
Relative Humidity @ 25 °C : 5 % to < 10 % and > 90 % to 95 %
3 Thermo - Hygrograph Temperature : -35 °C to 60 °C

( Temperature & Humidity )

Calibration & Adjustment

Temperature : -40 °C to < -35 °C & > 60 °C to 90 °C
Relative Humidity @ 25 °C : 10 % to 90%

Relative Humidity @ 25 °C : 5 % to < 10 % and > 90 % to 95 %

v VoUERIFSUNMSSUSaIAUAINSNKIUFURNISANULASTIU ISO/IEC 17025 # ILiagHuvaU\hUﬁTﬁs‘umss‘usa\ln:ﬂummsnﬁaddﬁﬁﬁmsmummsg'lu ISO/IEC 17025

“ goulnguwsaulrA1USNUIINYINU
Tusrgvruwanasaouinoulnoluioaalsee ”

(Free Calibration Certificate Consultation)



Chemical Instruments

m Type of Instrument Standard Point For Calibration IS1(7)(I)I2IZC
1

pH Meter
DC voltage : -414.12 mV to 414.12 mV v
pH:1.7,4.0,6.86,7.0,9.18,10.0 cal.1point : pH4orpH7orpH10 v
cal. 2 points : pH(4,7)orpH(7,10) v
cal. 3points : pH(4,7,10) v
cal. 4 points : pH(4,7),(7,10) >
cal. 4 points : pH(4,7),(7,10)or v
pH(1.7,4,7,10) v
pH:4.0,7.0,10.0,12.5 cal. 1 point : pH4orpH7orpH10 #
cal. 2 points : pH(4,7)orpH(7,10) #
cal. 3 points : pH(4,7,10) #
cal. 4 points : pH(4,7),(7,10)or #
pH (4.0,7.0,10.0,12.5) #
2 Conductivity Meter (5,25,84,147,1413,12880, 111300) puS/cm v
(84,100, 1413, 12880) uS/cm #
3 Temperature Probe Calibration 15°Cto 45 °C v
( pH Meter / Conductivity Meter)
4 Spectrophotometer Photometric Accuracy
UV Range : (235, 257,313, 350) nm v
Visible Range : (420, 440, 465, 546.1,590, 635, 800) nm v
Wavelength Accuracy
Wavelength range : 241 nm to 880 nm v
Stray Light #
Cut off : 260 nm or 280 nm
5 Brix Refractometer % Brix
(5,10,20,30,40, 50, 60) %Brix v
73%Brix , 0%Brix ( Distilled water ) #
Refractive Index
(1.3402,1.3478,1.3638, 1.3811 , 1.3998 , 1.4200, 1.4419) nD v
(1.4731,1.3330) nD #
6 Centrifuge (500 to 15,000 ) r/min v
< 500 r/min & (> 15,000 to 30,000) r/min #
Time : 15 second to 15 min #
7 Turbidity Meter 0.0 NTU ( Distilled water ) #
(0.1,10,20,40,100, 200, 400, 800, 1000) NTU #
8 DO Meter @20°c:9mg/L,0mg/L #
@25°c:8mg/L,0mg/L #
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 (25,2.84,3,5,10,15,20,25) % w/v NaCl #
11 Salinity Refractometer (25,2.84,3,5,10,15,20,25) % w/v NaCl #
12 COD Tester (100, 500,14000) mg /L #

“nnsaeuieulnels CRM / RM vesanén faduin Certificate UndiosnnASa

v VOUMEATHSUNMSSUSEIAUANSNKOWUFUANISANULUINSTIU ISO/IEC 17025 # Iu'ag"[uvaU\huﬁ1ﬁ§un1ss‘uso\1na'1ummsnﬁaaUﬁﬁﬁmsmummsgﬂu ISO/IEC 17025
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Volumetric Instruments

1

10
11

12

13

14
15
16
17
18
19
20
21

22

v veueRlFsUNMsSUSaIAUAIISNFIUFURNSAIULINSTIU ISO/IEC 17025

* nasanasnu nazvenass:3unasiduuinSounno

Measuring pipette
Volumetric Pipette

Volumetric Flask

Burette / Auto Burette

Graduated Cylinder

Piston Pipette ( Micropipette, Autopipette )
Calibration & Adjustment

Dispenser

Calibration & Adjustment

Piston Burette ( Digital Burette )

Calibration & Adjustment

Syringe

Plastic Volumetric Pipette

Plastic Measuring Pipette

Plastic Volumetric Flask

Plastic Graduated Cylinder

Erlenmeyer Flask

Beaker

Le Chatelier Flask

Centrifuge Tube / Weathering Tube

Saybolt Viscosity Flask

Pycnometer / Density Bottle / Specific Gravity Flask

BOD Bottle
Auto Titritor, Perrimatic Premier

Glass Buret , Flow Test , Tutwiler

1. poslisunisaouiiouagnutiosla: 1 ASy

2. msiz?méou||ﬁ:)5ﬂd§u’1msﬁoalﬁoniéiﬁgnﬁouua:lmn:au mustaUs:nnvadindodijo 18U sTiANUL TD,TC lia: EX

T f Inst t R Standard Point
ype of Instrumen ange For Calibration

0.1 mL to 50 mL

0.5 mL to 100 mL
(1,2,5,10,20,25,50,60,100) mL
(150, 200, 250, 500,1000 , 2000 ) mL
0.1 mL to 50 mL

>50 mL to 100 mL

1 mLto 100 mL

>100 mL to 1,000 mL

>1,000 mL to 2,000 mL

0.1 ML to 10,000 [L or 0.0001 mL to 10 mL

0.5 mL to 100 mL

1 mLto 50 mL

0.1 ML to 10,000 ML or 0.0001 mL to 10 mL
0.5 mL up to 100 mL
0.1 mL up to 100 mL
1mLto 100 mL

>100 mL to 2,000 mL
0.1 mL to 100 mL
>100 mL to 1,000 mL
>1000 mL to 2,000 mL
25 mL to 2,000 mL

5 mL to 2,000 mL

All Scale

1 mL up to 100 mL
1to 100 mL

5 mL to 100 mL

60 mL to 500 mL

1 mLto 100 mL

1 mL to 2000 mL

Charge 25% of price when chabge the new piece

ISO/IEC
17025
v

v

v

# ILiagHuvaU\hUﬁTﬁs‘umss‘usaanoquaﬂmsnﬁawﬁﬁﬁmsmummsg'\u ISO/IEC 17025

3. Msdwrmaoua:onindouiionosdesus:0ns:301a:n38 Tilngouiinsoy

4. minddugiavidlinendnaindoandiolunisrinnoiua:onn AosiFonidlinendanaindoaitioninunzay na:bus:ansnaw

5. dundAryuntumsidinuindedniosnusuins Aonoua:ann IndedijonosifisunisinnouEa:anNeEWONIS

IWOF\O']UIILjLIEj']Ila:aﬂﬂOWUGﬂWﬁWﬂ?WﬂﬂWS5ﬂU§U"ImS



On-Site Calibration Service

KoudfUunnisaouinguuananiun usN1sAoENUIIUTEDEW ISTVItuNSTUSN1SEWTUINSTIUWSDL

TAAMuU=UTuNnstdunu a=n1spia uasvsnuinSagido InuRuvuwiBeosIry NdUs:aunisniuinna 20U

Pressure & Vacuum Instruments

Standard Pomt ISO/IEC

Pressure Gauge ( Class > 0.6% ) 5)

(Use clean air) 0 kPa to 2000 kPa 5 v

(Use ail) 0 kPa to 16000 kPa 5} v
2 Vacuum Gauge ( Class > 0.6% ) -90 kPa to 0 kPa 5 v

Balance Instruments

Standard Point ISO/IEC
M Type Of InStrument for callbrat|°n 0ss

Electronic Balance / Mechanical balance / Spring balance

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

Temperature Instruments

Standard Point ISO/IEC
M Type Of R ForCalibration D

Digital Thermometer with Sensor / Dial Thermometer

-25°C to 400 °c
Temperature Controller

2 Temperature Recorder with Sensor
-25°C to 400 °c
( Electronic, Machanic Type ) © 2
3 Temperature Source
Liquid Bath (5 sensor) 0°c to 100 °c

-35°C to<0°C

>100 °C to 200 °C
Calibration Bath -35°C t0 200 °c

Micro Bath -35°C t0 200 °c

v VouvneRlfEsUNSSUSaIROUENSKEIURURANISAIULIASTIU ISO/IEC 17025 # IlJaunvaU\hEJr‘iTﬁs‘umssZuso\lnmua'unsnﬁaadﬁﬁﬁmsmummsgﬂu ISO/IEC 17025
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Temperature Instruments (Continue)

Standard Point ISO/IEC
Type of Instrument SRR For Calibration 17025

Temperature Controller Chamber

Oven, Incubator , Refrigerator, Freezer (9 Sensor) -35 °C t0 200 °C v

Oven , Incubator , Refrigerator , Freezer Validate (9 Sensor) -35°C to 200 °c #

Oven , Incubator , Refrigerator , Freezer (10 to 20 Sensor ) -35°C to 200 °Cc v

Oven , Incubator , Refrigerator , Freezer Validate ( 10-20 Sensor ) -35°C to 200 °C #

Oven, Incubator , Refrigerator , Freezer (21 to 30 Sensor) -35°C to 200 °C v

Oven , Incubator , Refrigerator , Freezer Validate (21-30 Sensor) -35 °C to 200 °C #
Refrigerator & Freezer (18 Sensor) -35 °C to 200 °C v
Autoclave (3 Sensor) 100 °c to 135 °C v
Autoclave (>3 to 20 Sensor) 100 °c to 135 °C #
Autoclave Validate (>3 to 20 Sensor ) 100 °c to 135 °C #

5 Furnace >200 °C to 950 °C #
6 COD Reactor / Dry Bath / Dry Block 5°C above ambient to 200 °C #
7 Unitrex 100 °C to 400 °c #
8 Temperature & Humidity Chamber (9 Sensor) 20 % R .H. 10 85% R.H. @Ref.Temp. 20 °C to 25 °C v
20 % R .H. 10 65% R.H. @Ref.Temp. > 25 °C to 30 °C v

Only temperature function : -35 °C to 200 °C v

Dimension Instruments

Standard Point ISO/IEC
[EEC il EEE For Calibration 17025

Suface Plate Upto 0.5 n
Material : Granite , Cast Iron , Steel >05m to1.0m’ v
>1.0mto1.5m v
>1.5mm t02.0m v
>2.0m to2.5m’ v
>25m to3.0m° v
>3.0m to3.5m v
>35m to4.0m’ v
>4.0n to45m v
>4.5nm t05.0m’ v
>5.0nm to5.5m v
>5.51m t06.0m v
>6.0m to6.5m’ v
>6.5m to7.0m v
>7.0m to7.5m° v
>75m t0o8.0m’ v
>8.0m to85m’ v
>85mt09.0m’ v
2 Gauge Block Comparator 0.5 mm to 100 mm v

v VOUVMERTASUNISSUSEIAOUENUNSKOIURURNSAIULINSTIU ISO/IEC 17025  # IUaej’[uvauv'wﬁ'Iﬁéums§usaun:nummsnﬁaadﬁﬁﬁmsmummsgﬂu ISO/IEC 17025
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Medical Equipment

Standard Point ISO/IEC
m Type o' S ForCalibration oS

Infusion Pump / Syringe Pump

5 ml/h to 300 ml/h, Alarm test, Nad@aundUUasnnenN 1w

2 Defibrillator / Defibrillator with Monitor 5Jto 360 J, Sync Time , Charge time #

ECG , Pacer , nndoundulaanngniwwa #
3 AED Defibrillator Output energy for Mode : Adult , Mode : Child #
4 ECG Recorder / EKG Recorder / ECG Monitor ECG, Print speed , Sensitivity , nndgounudasnnenIwwa #
5 Vital Sings Monitor / Patient Monitor / Bedside Monitor ECG, NIBP, Sp02 , nagaunduUaannaniviwwa #
6 ICP Monitor / IBP Monitor Internal Blood Pressure , nadaundudasnnaniiiwwA #
7 Pulse Oximeter Sp0O2, 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°c,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 ( inSouSaruIdon ) Pressure : Arm cuff, Lek cuff #
19 Phototherapy Unit / Double Phototherapy Unit LED lamp , Fluorescent lamp , Nnaa@aunduUaonien1glwwa #
20  Electrical Safety Test (rinléinninSovijoRtsTwia) nadounoUaoARENWIWWA A1 IEC 60601-1 #
21 Ventilator / Respirator / Infant Resuscitator Volume , Pressure , |:E Ratio, Respiration rate , Oxyyen #
22 Infant Warmers Skin Temp., Control Temp. nadaunWUasnnenNNIwwA #
23 Plasma Thawing & Warming Cal. Mode , Plasma #
24 Heating Mattress 50 °c, 55 °c, nadaunduUaannun W #
25 Blood Collection Scale / Mixer Collection volume #
26 Oxygen concentrator Flow , %02 , nadaundulaonien1dlwwa #
27 Electric Pen Drive Speed , NadouAdIUUadANENWIWWA #

v VoueRlfsUNSSUsaIncUALNSFEIURURNSMILLIASTIU ISO/IEC 17025 # ILiaeJTuvouV"lur‘iIﬁs'un"ls§usa\1nmummsnﬁaudﬁﬁﬁmsmumms:_nu ISO/IEC 17025

“ ysn1sinAIUSNUYINISUSHIS?ANISS=UU

nasdoulnauinsaviadInininanauds:=nounas ”

( Free Consultation For Measurement Quality Management )

d1us1ea:idenndodounIWUIAUIAR

02-717-3000 #82 n§d® www.tpacal.or.th
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Chemical Instruments

m Type of Instrument Standard Point For Calibration IS1<7)6I2E50
1

pH Meter
DC voltage : -414.12 mV to 414.12 mV v
pH:1.7,4.0,6.86,7.0,9.18,10.0 cal. 1 point: pH4orpH7orpH10 v
cal. 2 points: pH(4,7)orpH (7,10) v
cal. 3 points: pH(4,7,10) v
cal. 4 points: pH(4,7),(7,10)or v
pH(1.7,4,7,10) v
pH:4.0,7.0,10.0,12.5 cal. 1 point: pH4orpH7orpH10 #
cal. 2 points: pH(4,7)orpH (7,10) #
cal. 3 points: pH(4,7,10) #
cal. 4 points: pH(4,7),(7,10)or #
pH (4.0,7.0,10.0,12.5) #
2 Conductivity Meter (5,25,84,147,1413,12880,111300) uS/cm v
(84,100,1413,12880) pS/cm #
3 Temperature Probe calibration 15°C to 45 °Cc v
pH Meter / Conductivity meter
4 Spectrophotometer Photometric Accuracy 8 P0ints (Photo Acc. 3 points and WL Acc.5 points )
UV Range : (235, 257,313, 350 ) nm 3 Points v
Wavelength Accuracy
Visible Range : (420, 440, 465 , 546.1 , 590 , 635, 800 ) nm v
Wavelength range : 241 nm to 880 nm 5 Points
Stray Light
Cut off : 260 nm or 280 nm #
5 Centrifuge (500 to 15,000 ) r/min v
<500 r/min & (>15,000 to 30,000 ) r/min #
Time : 15 second to 15 minute #
6 Brix Refractometer % Brix
(5,10, 20,30, 40,50, 60) %Brix v
73%Brix , 0%Brix ( Distilled water) #

Refractive Index

(1.34025, 1.34782, 1.36384 , 1.38115, 1.39983 , 1.42009 v

1.44193) nD

(1.4731,1.3330) nD #
7 Turbidity Meter 0.0 NTU ( Distilled water ) #

(0.1, 10, 20, 40, 100, 200, 400, 800, 1000) NTU #
8 TDS Meter (50,100, 250, 300, 500, 1000, 1500, 2000 , 2500 , 3000 .

3500, 4000, 5000, 6000, 10000, 15000, 20000 , 25000 ) ppm

v VeUMERTASUNMSSUSIAOUATUNSNKEIUFURNISAULINSTIU ISO/IEC 17025 # Iljag’?uvauhﬂﬁ'lﬁs'ums§usoan0'1ummsnﬁaudﬁﬁﬁmsmummsgﬂu ISO/IEC 17025

* n1spIasnu na:vondss:Uns:3v Conductivity Meter

1. feulduunosaeuifisuindesdn Conductivity Meter fosthenunsgiuaginun:auifisliindodliowsoulsiulunisinegignsiod

2. oglliondoaulanUasududaBursasiosn Conductivity Meter Iwsn:g1sesiavouliuasionssnu lazauasnrinaneidursos
TAognunos

3. nawniantduunnasinosaodaroutinnaunnass lazEalkikinounsifunnAss

4. agfiuingasdn Conductivity Meter T3luRSougundonouiuge
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Tnsunnssusadlnanadushisia:SusouroIURURANISNSUINEIFANENSUSNIS MIUUIRSTIU ISO/IEC 17043
“ Conformity assessment - General requirements for
the competence of proficiency testing providers ”

¥ THusnsInalusinsunagouAUBIUNYRoIURURNMSTUATVFN 9 muwuUs:91T
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11

dounusa:IBuAIWUIRUIERA

Proficiency Testing Programes ( PT Item) Measurand (s) ISO/IEC17043
Micrometer caliper for external measurement 0 mm to 25 mm v
Digital Caliper 0 mm to 150 mm v
Digital Multimeter DCV, ACV, DCA, ACA, DC Resistance v
Can Seam Micrometer 0mmto 12.9 mm ##
Dial Gauge 0mmto 10 mm #
Dial Thickness Gauge 0 mmto 10 mm #
Pressure Calibrator 0 kPa to 2000 kPa ##
Temperature Block Calibrator 35°C to 400 °C ##
Infrared Thermometer 15°Cto 400°C #
Electronic Balance 0gto200g ##

Digital Thermo-Hygrometer

Temperature (-20)°C to 60°C #

Relative humidity @25°C 10%R.H. to 90%R.H. #

vouhﬂﬁlﬁ§umss‘usaano1ua’1Lnsnu:ﬁﬂILJs||nsunmaounmuzhuuwryﬁaadﬁﬁﬁmsmmmsgwu ISO/IEC17043

TegluveuinegRlfAsuN1ssUsauRIWNUISNEIAIUSINSUNAZBUAIELILNNYROIUAUANSAUINSTIU ISO/IECT 7043

##  0gs:MINVEIUNISSUSOINWEISNLINIUSINSUNAZOUADIUEIUUNTYHROIURURNISAUINSTU ISO/IEC17043

¢ DiialClamp Mt [Usinsunagdaundugiuny

* Photo/Contact Tachometer
* Reference Pressure Calibrator

* Digital Thermometer with sensor

of¢ Standard Weight (109,209,509, 100 g, 200 g, 5009, 1 kg, 2 kg, 5 kg)

© rretpaorth (® 02-717-300 #106
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