MICRO PRECISION CALIBRATION PTE LTD
BLOCK 5008 ANG MO KIO AVENUE 5 #07-02/03
TECHPLACE Il SINGAPORE 569874
65 67484384

/T™N\ MIcrRO
[J PRECISION

Certificate of Calibration

Date: January 15, 2020

Customer:
GES SINGAPORE PTE LTD
28 MARSILING LANE
SINGAPORE 739152
Work Order #:

MPC Control #: 5278621 Serial Number:
Asset ID: N/A Department:

Gage Type: ELECTRICAL SAFETY ANALYZER Performed By:
Manufacturer: QUADTECH Received Conditicon:
Model Number:  GUARDIAN 6000 Returned Condition:
Size: N/A Cal. Date:
Temp/RH: 222°C/151% Cal. Interval:
Location: Calibration performed at Customer's facility Cal. Due Date:

Calibration Notes:
Performance test passed. See attached data (3 Pages).

Standards Used to Calibrate Equipment
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AC-1969.15

Cert No. 551220083418413

SG-11013144

5278621

N/A

DIVIEERNRAJ CHANDRAN
IN TOLERANCE

IN TOLERANCE

January 15, 2020

12 MONTHS

January 15, 2021

1.D. Description. Model Serial Manufacturer Cal. Due Date
CH2324 CURRENT SHUNT 34330A 0804 AGILENT Sep 7, 2020
CA8201 225MHZ UNIVERSAL COUNTER 53132A MY40004745 AGILENT May 4, 2020
CAB107 80 MHZ FUNCTION / ARBITRARY 33250A MY40022550 AGILENT Apr 20, 2020

WAVEFORM GENERATOR

CA8105 HIGH VOLTAGE DIGITALMETER 149-10A VM002242 KIKUSUI ELECTRONICS  Mar 22, 2020
CORP.

CA8108 CALIBRATOR FOR W.TESTER TOS1200 VL002591 KIKUSUI ELECTRONICS  Mar 22, 2020
CORP.

CA8198 PRECISION DECADE DC $B2015-3 CAB198 CEPREI Apr 12, 2020

RESISTANCE BOX
CA8285 MULTIMETER 3458A 2823A13788 HEWLETT PACKARD Sep 3, 2020

—

Calibrating Technician:

probability of false-accept does not exceed 2% in compliance with ANSUNCSL Z540.3-2006.
The status of compliance with the acceptance criteria is reported as:

PASS - Compliant with specification:

FAIL - Not compliant with specification.

D

DIVIEERNRAXCHANDRAN

Traceability #

551220083200927
551220082996309
551220082932726

551220082881472
551220082881479
17002776-0001

551220083192129

QC Approval: q de/

JUN CALIMAG

Statements of Pass or Fall Conformance :The uncertainty of measurement has been taken into account when determining compliance with specification, as per ILAC-G803/2008, All measurements and test results guard banded to ensure the

FAIL? - The measured valua is not within the acceptance limils. However, a portion of the expanded uncertainty of measurement al 95% is within the specified loleranca.
PASSE . The measured value is within acceplance limits. However, a portion of the expanded uncertainty of measurement at 95% exceeds the specified tolerance,
The expanded uncertainty of measurement is staled as the standard uncertainty of measurement multiplied by the coverage factor k=2, which for a normal distribution comesponds 1o a coverage probability of approximately 95%, uniess otherwise
sialed. This calibration report complies with ISOVIEC 17025:2017 and ANSI/NCSL 2540.3 Method &-Guard Bands based on Test Uncertainty Ratio. Calibration cycles and resulting due dates were submitled/approved by the customer. Any number of

faclors may cause an instrument to drift out of tolerance before the next scheduled calibration. Recalibration cycles should be based on frequency of use, environmental

and cuslomer’s

accuracy. All standards

are traceable lo SI through the National Instilute of Stancards and Technology (NIST) and/or racognized national of international standards laboratories, Services rendered include proper manufaclurers service instruction and are warranled
for no less than thirty (30) days. The information on this report pertains only to the instrument identified, this may not be reproduced in part or in a whole without the prior written approval of the issuing MP Calibration Laboratory.
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Date: January 15, 2020

Procedures Used in this Event

ION

Procedure Name

QUADTECH 6000 Rev. B4

Calibrating Technician:
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Description

Electrical Safety Analyzer Instruction Manual, Form 150354A

) QC Approval: q Wa/

ANDRAN JUN CALIMAG

has been taken into account when with 1, 8s per ILAC-GB:03/2009. All measurements and test results guard banded to ensure the

probability of false-accept does not exceed 2% in compliance with ANSYNCSL 2540.3-2006.

The status of compliance with the acceptance criteria is reported as:

PASS - Compliant with specification; .
FAIL - Not compliant with specification.

FAIL® - The measured valug is notwithin the acceptance limits. However, a portion of the expanded uncertainty of measurement al 95% is within the specified tolerance.

PASS? - The measured value is within acceplance limits, However, a portion of the expanded uncertainty of measurement at 95% exceeds the specified lolerance,

The expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage factor k=2, which for a normal distribution comesponds to a coverage probability of approximately 95%, unless otherwise
slated. This calibration report complies with ISQYIEC 17025:2017 and ANSIUNCSL Z540.3 Method 6-Guard Bands based on Test Unceriainty Ratio. Calibration cycles and resulting due dales were submitied/approved by the cusiomer. Any number of
faclors may cause an inslrument lo dnift out of tolerance before the next scheduled calibration. Recalibration cycles should be based on frequency of use, environmental and customer's accuracy. All standards

are lraceable to Sl through the National Institute of

and T

(NIST) and/or i national or international standards laboratories. Senices rendered include proper manufacturers service msiru:non and are warranled

for no less than thirty {30) days. The information an this report pertains only to the instrument identified, this may not be reproduced in part orin @ whole without the prior written approval of the issuing MP Calibration Laboratory
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Quadtech Guardian 6000 Electrical Safety Analyzer

Calibeation CERT #
AC-1968

$G-11013144

Procedure: QUADTECH 6000 Order Number:
ID Number: 5278621 Serial Number: 5278621
Asset Number: N/A Calibration Date: January 15, 2020
AC Voltage Accuracy (@60 Hz)
Range Nominal Value Lo.w?' As Found As Left Error U!ap.er Result Uncartainty
Limit Limit (£)
0.5to5kv 1.000 kV 0.985 kV 0.999 kv 0.999 kv 0.10% 1.015kv PASS 0.0012 kv
0.5to5kV 2.000 kV 1.975 kV 1.997 kV 1.997 kv 0.15% 2.025 kv PASS 0.00060 kV
0.5to5kV 3.000 kv 2.965 kV 2.994 kV 2.994 kv 0.20% 3.035kV PASS 0.00060 kv
0.5to5SkV 4,000 kV 3.955kV 3.992 kv 3.992 kV 0.20% 4.045 kV PASS 0.00060 kv
0.5to 5kV 5.000 kv 4.945 kV 4.990 kV 4.990 kv 0.20% 5.055 kV PASS 0.00060 kv
DC Voltage Accuracy
u rtaint
Range Nominal Value Ltfwz.ar As Found As Left Error Uprr Result nERTaIY
Limit Limit {#)
0.5to 6 kV 1.000 kv 0.985 kV 0.996 kV 0.996 kV 0.40% 1.015 kv PASS 0.0025 kV
0.5to 6 kv 2.000 kv 1.975 kV 1.991 kv 1.991kV 0.45% 2.025 kv PASS 0.0048 kV
0.5t0 6 kv 3.000 kV 2.965 kV 2.986 kV 2.986 kV 047 % 3.035kV PASS 0.0072 kV
0.5to 6 kv 4.000 kV 3.955 kV 3.982 kv 3.982 kv 0.45% 4.045 kv PASS 0.010 kV
0.5to6kV 5.000 kv 4.945 kv 4.977 kV 4.977 kv 0.46 % 5.055 kV PASS 0.012 kV
0.5t0 6 kv 6.000 kv 5.935 kv 5.971 kV 5.971 kV 0.48% 6.065 kV PASS 0.014 kV
AC Current Accuracy (@60 Hz)
Range Nominal Value Lc_:w.er As Found As Left Error U!opfar Result Uncertainty.
Limit Limit (%)
1pAto 40 mA 0.500 mA 0.490 mA 0.500 mA 0.500 mA 0.00% 0.510 mA PASS 0.00059 mA
1pAto40mA 1.000 mA 0.985 mA 1.010 mA 1.010 mA 1.00% 1.015 mA PASS 0.00063 mA
1pAto40mA 2.000 mA 1.975 mA 1.990 mA 1.990 mA 0.50% 2.025 mA PASS 0.00074 mA
1 pAto 40 mA 5.000 mA 4.945 mA 4.980 mA 4,980 mA 0.40% 5.055 mA PASS 0.0017 mA
1 pAto 40 mA 10.000 mA 9.895 mA 9.990 mA 9.990 mA 0.10% 10.105 mA PASS 0.0027 mA
1 pA to 40 mA 20.00 mA 19.75 mA 19.95 mA 19.95 mA 0.25% 20.25 mA PASS 0.0074 mA
1 pA to 40 mA 35.00 mA 34.60 mA 34.77 mA 34.77 mA 0.66 % 35.40 mA PASS 0.014 mA

Pagelof3




/™
L/

PRECISION

Quadtech Guardian 6000 Electrical Safety Analyzer

Procedure: QUADTECH s000
1D Number: 5278621
Asset Number: N/A

DC Current Accur

acy

Order Number:
Serial Number:

Calibration Date:

5G-11013144

5278621

January 15, 2020

Range Nominal Value L;::'; As Found As Left Error L:ipr:;r Result Unc;r:?inty
0.1 pAto 20 mA 0.200 mA 0.193 mA 0.198 mA 0.198 mA 1.00% 0.207 mA PASS 0.00057 mA
0.1 pAto20mA 0.500 mA 0.490 mA 0.500 mA 0.500 mA 0.00 % 0.510 mA PASS 0.00057 mA
0.1 pAto 20mA 1.000 mA 0.985 mA 0.990 mA 0.990 mA 1.00 % 1.015 mA PASS 0.00057 mA
0.1 pAto 20mA 2.000 mA 1.975 mA 1,990 mA 1.990 mA 0.50% 2.025 mA PASS 0.00058 mA
0.1 pAto 20mA 5.000 mA 4.945 mA 4.970 mA 4.970 mA 0.60 % 5.055 mA PASS 0.00065 mA
0.1 pAto 20 mA 10.000 mA 9.835 mA 9.940 mA 9.940 mA 0.60 % 10.105 mA PASS 0.00082 mA
0.1 yAto 20 mA 15.00 mA 14.80 mA 15.08 mA 15.08 mA 0.53% 15.20 mA PASS 0.0057 mA
Insulation DC Voitage Accuracy
Function Tested | Nominal Value L‘?w_er As Found As Left Error UPP_E" Result Uncertainty
Limit Limit (t)
0.500 kv 0.500 kV 0.490 kv 0.501 kV 0.501 kv 0.20% 0.510 kv PASS 0.0013 kv
1.000 kv 1.000 kv 0.985 kV 0.998 kV 0.998 kv 0.20% 1.015 kv PASS 0.0025 kv
Insulation Resistance Accuracy
Voltage Setting Nominal Value l':_::;r As Found As Left Error "i:’r::r Result Unc?r:?intv
500V 1.00 MQ 0.85 MQ 1.01 MQ 1.01MQ 1.00% 1.15 MQ PASS 0.0057 M
500V 10.00 MQ 9.45 MO 10.02 MQ 10.02 MO 0.20% 10.55 MQ PASS 0.0057 MQ)
500V 100.0 MO 94.5 MQ 99.0 MQ 89.0 MO 1.00 % 105.5 MO PASS 0.059 MO
500V 1000 MQ 895 MQ 980 MO 980 MQ 2.00% 1105 MQ PASS 0.59 MQ
500 V 10.00 GQ 8.45 G 9.56 GO 9.56 G} 4.40 % 11.55 G} PASS 0.013 GO
1000 v 1.00 MQ 0.85 MQ 0.98 MQ 0.98 MQ 2.00% 1.15 MQ PASS 0.0057 MQ
1000 vV 10.00 MO 9.45 MQ 10.11 MQ 10.11 MQ 1.10% 10.55 MQ PASS 0.0057 MQ
1000V 100.0 MQ 94.5 MQ) 99.8 MO 99.8 MQ 0.20% 105.5 MQ PASS 0.059 MQ
1000 vV 1000 MQ 895 MQ 981 MQ 981 MQ 1.90% 1105 MD PASS 0.59 MQ)
1000 v 10.00 GO 8.45G0 9.56 GO 9.56 GO 4.40% 11.55 60 PASS 0.013 GQ
Ground Bond AC Current Accuracy
Function Tested Nominal Value Lt?w?r As Found As Left Error U!:p.er Result Uncertainty
Limit Limit (£}
5.000 A 5.000 A 4.947 A 5.002 A 5.002 A 0.04 % 5.053 A PASS 0.0073 A
10.000 A 10.000 A 9.897 A 9.985 A 9.985 A 0.15% 10.103 A PASS 0.014 A
15.00 A 15.00 A 1482 A 1497 A 14.97 A 0.20% 15.18A PASS 0.022 A
20.00 A 20.00 A 19.77 A 19.96 A 19.96 A 0.20% 20.23 A PASS 0.029 A
25.00A 25.00 A 2472 A 2495 A 2495 A 0.20% 25.28A PASS 0.036 A
30.00A 30.00 A 29.67 A 29.94 A 29.94 A 0.20% 30.33A PASS 0.043 A
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[ PRECISION

Quadtech Guardian 6000 Electrical Safety Analyzer

Procedure:

QUADTECH 6000

ID Number:

5278621

Asset Number:

Resistance Accuracy

Order Number:
Serial Number:

Calibration Date:

adan

alibtabon CERT #

SG-11013144

5278621

January 15, 2020

3 L i
Function Tested Nominal Value ?w,er As Found As Left Error UPp'er Result Uncertainty
Limit Limit (%)
@ 25A 100.0 mQ 98.7 mQ2 99.5 mQ) 99.5mQ 0.50 % 101.3 mQ2 PASS 0.15 mO
Timer Accuracy Check
Nominal Value As Found As Left EroF U“C?f:jmt\'
5.00s 5.00s 5.00s 0.00 % 0.14s
10.00s 9.99s 999s -0.10% 0.14 s
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TE83090 QUADTECH GUARDIAN 6000 SETUP RECORD
ID Number:_ 168 S (S22 78021 3

Performed By: |0 HO“‘Q d\fl«‘v‘l Date: Pi O& dan 20 2.0
Memory 1
12345678
PARAMETER VALUE SETTING

Step 1

Mode GR GR

Current 20.00A 20.00A

High Limit 100.0mQ 100.0mJL

Low Limit Disable Disoble

Test Time 3.0s 10¢

Slep 2

Mode WDC WA

Voltage 2.100 kV 2. 100kV

High Limit 5.00mA N 0

Low Limit Disable Daable

Arc Limit Disable Disabl &

Test Time 3.0s 708

Ramp Time 1.0s \.O¢o
Key Lock locked [/] (Key Lock LED illuminated)
Program displayed: ../1/\0 ‘ (M01)
Approved by:
Performer: f\‘(-:w\ ]/[OFS CLCM Date: '20[ —lo\n 2020
Verified By: Test Engineering
Name: tw) E [ win Title @ro dudk, Tut 'Ev\giww
Signature: W\l\r\ Date: 29 Jan 2020
End User Approval: Manufacturing Technician
Name: Suem_keeli Title__Izcfinicionm
Signature: /wn Date:__ 29 ¥/ 2020
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