Model 525 Series Ceﬁiﬁcation/Calibration Information
(form PR-TRL-AL-DQ.dOL‘x}

The sensors go through the certified calibration process to document for record with +-
The recorded error readings for this sensor was: g e § o

Calibration Date: W A (f S P o i
BY: 1/ gi
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Model 525 Series Certiﬁcation/CaIibration Information
(form PR-TRL—AL-G?.,docx)

The sensors g0 through the certified calibration process to document for record with +- 1% accuracy.

The recorded error readings for this sensor was:__ L. &/ o &P
Calibration Date: (O~ -5 S/N: 1% 5L i/ =
BY: V &(’

NOTICE!!
During Shipment the tipping Asserzoly has keen scgiod 10 avold possible damage 1o the pivot assembly, Lift off
collecticn and remove rubber band from inside to release tipping mechanism before instailation,




Model 525 Series Certification/Calibration Information
(form PR~TRL~AL-02.d0ch

The sensors go through the certified calibration process to document for record with +- 1% accuracy.

The recorded error readings for this sensor WAl e 5 L. N
Calibration Date: fO—2A /g SIN: 284 5 5 (/18
L T LB LR 2 e /I8
BY: V K
el SRR

NOTICE!!"
During Shipment the tpping asse:ably has Faeq sc “ured 10 avoid possible damage to the pivoi assembly. Lift off
collection and remove rubber band from inside to release tipping mechanism before instailation,




Model 525 Series Certification/Calibration Information
(form PR-TRL-AL-02.docx)
The sensors go through the certified calibration process to document for record with +- 1% aceuracy.

The recorded error readings for this sensor a1 LA

Calibration Date: 9" 23/ 7 g SIN; 2@4@7* f/ o (

BY: (.

NOTICE!!!
During Shipment the tipping assembly has been secured to avoid possible damage to the pivot assembly. Lift off
collection and remove rubber band from inside to release tipping mechanism before installation.
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VOUNG CALIBRATION CERTIFICATE

R.M. Young Company certifies that the following sensor
Serial Number \/QS |77 l“f%

was inspected and calibrated prior to shipment in accordance with established manufacturing and
testing procedures. Standards established by R.M. Young Company for calibrating measuring and test

equipment used in controlling product quality are traceable to the National Institute of Standards and
Technology.

To maintain published specifications, regular maintenance intervals are required.

Date: (9/'20 /! 9 ; | By: /%

Insp. BY

R.M. YOUNG COMPANY 2801 Aero Park Drive, Traverse City, Michigan 49686 U.S.A.
Tel: (231) 946-3980 Fax: (231).946-4772 Email: met.sales@yocungusa.com




CALIBRATION CERTIFICATE

YOUNG

R.M. Young Company certifies that the following sensor
Serial Number W S I 1932

was inspected and calibrated prior to shipment in accordance with established manufacturing and
testing procedures. Standards established by R.M. Young Company for calibrating measuring and test
equipment used in controlling product quality are traceable to the National Institute of Standards and
Technology.

To maintain published specifications, regular maintenance intervals are required.

Date: La/Z..D)/q By: %

Insp. By

R.M. YOUNG COMPANY 2801 Aero Park Drive, Traverse City, Michigan 49686 U.S.A.
Tel: (231) 946-3980 Fax: (231) 946-4772 Email: met.sales@youngusa.com
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VOUNG CALIBRATION CERTIFICATE

R.M. Young Company certifies that the following sensor
Serial Number W O 17 [L{q

was inspected and calibrated prior to shipment in accordance with established manufacturing and
testing procedures. Standards established by R.M. Young Company for calibrating measuring and test
equipment used in controlling product quality are traceable to the National Institute of Standards and
Technology.

To maintain published specifications, regular maintenance intervals are required.

Date: (P/ZO /(q 7 By: %

Insp. By

R.M. YOUNG COMPANY 2801 Aero Park Drive, Traverse City, Michigdh 49686 U.S.A.
Tel: (231) 946-3980 Fax: (231) 946-4772 Email: met.sales@youngusa.com
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VouNG CALIBRATION CERTIFICATE

R.M. Young Company certifies that the following sensor
Serial Number V\)S '—f IL‘IB

was inspected and calibrated prior to shipment in accordance with established manufacturing and
testing procedures. Standards established by R.M. Young Company for calibrating measuring and test
equipment used in controlling product quality are traceable to the National Institute of Standards and
Technology.

To maintain published specifications, regular maintenance intervals are required.

Date: (0/'2-0 llq By: %

Insp. By

R.M. YOUNG COMPANY 2801 Aero Park Drive, Traverse City, Michigan 49686 U.S.A.
Tel: (231) 946-3980 Fax: (231) 946-4772 Email: met.sales@youngusa.com
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Certificate of Calibration
Model: CR1000X Serial Number:

Temperature Option:  Standard Temperature Tested

Test Panel Location: 19

CSl Calibration Number: 613631

Calibration Procedures: TST31865A R1 TST31865C R2 PRC33A R24

Instrument Calibration Condition

Received Disposition: N/A
Returned Disposition:  |n Tolerance

Recommended Calibration Schedule

11620

If the customer has not requested a calibration interval, a non-mandatory recommended interval is provided.
Based on past experience and assumed normal usage, itis recommended that this instrument be calibrated

in accordance with the interval stated below to insure sustained accuracy and reliable performance.

Calibration Date: 02-Aug-19 Recommended Interval: 3 Years of Service

Report of Calibration Standards Used

Make/Model Serial Number Cal. Due Date Trace Number
KROHN-HITE 523 AM50563 08-Mar-20 AM50563
CS8I 10KHz Precision Osc 05/27 06 04-Apr-20 05/27 06

Calibration Procedures

Voltage Excitation Analog Input Ranges Pulse Counters
System Power Period Averaging Control Ports

CSl certifies the above instrument meets or exceeds published specifications and has been calibrated
using standards and instruments whose accuracies are traceable to the National Institute of Standards
and Technology, an accepted value of a natural physical constant or a ratio calibration technique. The
collective measurement uncertainty of the calibration process exceeds a 4:1 accuracy ratio. Policies

and procedures at this facility comply with 1S0-9001.

Document shall not be reproduced except in full, without the written approval of Campbell Scientific, Inc,

Page 1 of 2

Campbell Scientific, Inc. | 815 W 1800 N | Logan, UT 84321-1784 | 435.227.9000 | 435.227.8001 F | www.campbellsci.com




Instrument Data Report
Analog Input Accuracy

SIN: 11620
Datalogger Option: Standard Temperature Tested
Differential
Range (mV) Input (mV) *Tolerance (mV) |As Received (mV) |As Returned (mV) Temp. (°C)
15000 5000 +2.0 N/A 5000.37 22.2
+5000 -5000 2.0 N/A -5000.37 222
+1000 1000 +0.4 N/A 1000.072 222
+200 200 +0.08 N/A 200.015 222
1200 -200 +0.08 N/A -200.013 22.2
+5000 5000 +3.0 N/A 5000.02 -40
5000 5000 +3.0 N/A 5000.03 70
+5000 5000 4.0 N/A N/A -55
5000 5000 +4.0 N/A N/A 85
*Tolerance values are specified accuracy not including offset. Offset voltages are not included
because an offset removal procedure is used to account for calibrator offset. Referto CSI
Process Control Document PRCTA.
Quiescent System Power
Typical (mA) IAs Recieved (mA) As Returned (mA) Temp. (°C)
<1.0 N/A 0.93 222
Real-Time Clock
Tolerance (minlyear) As Returned (minlyear) |Temp. (°C)
+ 3 minutes

Within Tolerance

-40 to +70

Laboratory Environment

Temperature (°C)

Relative Humidity (%)

222

48.

paiy

Calibration Technician

Document shall not be reproduced except in full, without the written approval of Campbell Scientific, Inc.

Page 2 of 2
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Certificate of Calibration
Model: CR1000X Serial Number: 11625

Temperature Option:  Standard Temperature Tested

Test Panel Location: 24

CSl Calibration Number: 613636

Calibration Procedures: TST31865A R1 TST31865C R2 PRC33A R24

Instrument Calibration Condition

Received Disposition:  N/A
Returned Disposition:  In Tolerance

Recommended Calibration Schedule

If the customer has not requested a calibration interval, a non-mandatory recommended interval is provided.
Based on past experience and assumed normal usage, itis recommended that this instrument be calibrated
in accordance with the interval stated below to insure sustained accuracy and reliable performance.

Calibration Date: 02-Aug-19 Recommended Interval: 3 Years of Service

Report of Calibration Standards Used

Make/Model Serial Number Cal. Due Date Trace Number
KROHN-HITE 523 AMS50563 08-Mar-20 AMS50563
CSI 10KHz Precision Osc 05/27 06 04-Apr-20 05/27 06

Calibration Procedures

Voltage Excitation Analog Input Ranges Pulse Counters
System Power Period Averaging Control Ports

CSl certifies the above instrument meets or exceeds published specifications and has been calibrated
using standards and instruments whose accuracies are traceable to the National Institute of Standards
and Technology, an accepted value of a natural physical constant or a ratio calibration technique. The
collective measurement uncertainty of the calibration process exceeds a 4:1 accuracy ratio. Policies
and procedures at this facility comply with 1SO-9001.

Document shall not be reproduced except in full, without the written approval of Campbell Scientific, Inc.
Page 1 of 2

Campbell Scientific, Inc. | 815 W 1800 N | Logan, UT 84321-1784 | 435.227.9000 | 435.227.9001 F | www.campbelisci.com




SIN: 11625
Datalogger Option:

Instrument Data Report
Analog Input Accuracy

Standard Temperature Tested

Differential
Range (mV) Input (mV) *Tolerance (mV) |As Received (mV) |As Returned (mV) Temp. (°C)
15000 5000 2.0 N/A 5000.18 22.2
+5000 -5000 2.0 N/A -5000.17 222
+1000 1000 0.4 N/A 1000.034 222
+200 200 [+0.08 N/A 200.007 222
200 -200 +0.08 N/A -200.004 222
15000 5000 +3.0 N/A 4999.96 -40
15000 5000 +3.0 N/A 4999.96 70
+5000 5000 +4.0 N/A N/A -55
5000 5000 +4.0 N/A N/A 85

“Tolerance values are specified accuracy not including offset. Offset voltages are not included
because an offset removal procedure is used to account for calibrator offset. Refer to CSI
Process Control Document PRC7A.

Quiescent System Power

Typical (mA)

As Recieved (mA)

As Returned (mA)

Temp. (°C)

<1.0

N/A

0.73

222

Real-Time Clock

Tolerance (minfyear)

As Returned (min/year)

Temp. (°C)

+ 3 minutes

Within Tolerance

-40 to +70

Laboratory Environment

Temperature (°C)

Relative Humidity (%) |

222

48.

band 220

Calibratiol

n Technician

Document shall not be reproduced except in full, without the written approval of Campbell Scientific, Inc.

Page 2 of 2
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Certificate of Calibration
Model: CR1000X Serial Number: 7588

Temperature Option: Standard Temperature Tested

Test Panel Location: 9

CSI Calibration Number: 593145

Calibration Procedures: TST31865A R1 TST31865C R2 PRC33A R24

Instrument Calibration Condition

Received Disposition: N/A
Returned Disposition:  In Tolerance

Recommended Calibration Schedule

If the customer has not requested a calibration interval, a non-mandatory recommended interval is provided.
Based on past experience and assumed normal usage, it is recommended that this instrument be calibrated
in accordance with the interval stated below to insure sustained accuracy and reliable performance.

Calibration Date: 13-Dec-18 Recommended Interval: 3 Years of Service

Report of Calibration Standards Used

Make/Model Serial Number Cal. Due Date Trace Number
KROHN-HITE 523 AM50563 09-Mar-19 AM50563
CSI 10KHz Precision Osc 05/27 08 05-Apr-19 05/27 06

Calibration Procedures

Voltage Excitation Analog Input Ranges Pulse Counters
System Power Period Averaging Control Ports

CSl certifies the above instrument meets or exceeds published specifications and has been calibrated
using standards and instruments whose accuracies are traceable to the National Institute of Standards
and Technology, an accepted value of a natural physical constant or a ratio calibration technique. The
collective measurement uncertainty of the calibration process exceeds a 4:1 accuracy ratio. Policies
and procedures at this facility comply with 1ISO-9001.

Document shall not be reproduced except in full, without the written approval of Campbell Scientific, Inc.
Page 1 of 2

Campbell Scientific, Inc. | 815 W 1800 N | Logan, UT 84321-1784 | 435.227.9000 | 435.227.9001 F | www.campbellsci.com




Instrument Data Report
Analog Input Accuracy

Laboratory Environment

Temperature (°C)

Relative Humidity (%) |

22.8

18.

i

o

Calibration Technician

SIN: 7588
Datalogger Option: Standard Temperature Tested
Differential
Range (mV) Input (mV) “Tolerance (mV) |As Received (mV) |As Returned (mV) |Temp. (°C)
5000 5000 2.0 N/A 5000.01 22.8
£5000 -5000 +2.0 N/A -5000.02 22.8
+1000 1000 0.4 N/A 1000.006 22.8
+200 200 +0.08 N/A 200.002 228
200 -200 +0.08 N/A -199.998 228
5000 5000 +3.0 N/A 5000.06 -40
5000 5000 +3.0 N/A 5000.08 70
5000 5000 +4.0 N/A N/A -55
+5000 5000 +4.0 N/A N/A 85
- *Tolerance values are specified accuracy not including offset. Offset voltages are not included
because an offset removal procedure is used to account for calibrator offset. Referto CS|
Process Control Document PRC7A.
Quiescent System Power
Typical (mA) As Recieved (mA) As Returned (mA) Temp. (°C) |
<1.0 N/A 0.90 22.8 |
Real-Time Clock
Tolerance (min/year) As Returned (minlyear) |Temp. (°C)
~ + 3 minutes Within Tolerance -40 to +70

Document shall not be reproduced except in full, without the written approval of Campbell Scientific, Inc.

Page 2 of 2
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Certificate of Calibration
Model: CR1000X Serial Number; 10888

Temperature Option: Standard Temperature Tested

Test Panel Location: 19

CSI Calibration Number: 610094

Calibration Procedures: TST31865A R1 TST31865C R2 PRC33A R24

Instrument Calibration Condition

Received Disposition:  N/A
Returned Disposition:  In Tolerance

Recommended Calibration Schedule

If the customer has not requested a calibration interval, a non-mandatory recommended interval is provided.
Based on past experience and assumed normal usage, it is recommended that this instrument be calibrated
in accordance with the interval stated below to insure sustained accuracy and reliable performance.

Calibration Date: 25-Jun-19 Recommended Interval: 3 Years of Service

Report of Calibration Standards Used

Make/Model Serial Number Cal. Due Date Trace Number
KROHN-HITE 523 AM50563 08-Mar-20 AM50563
CSI 10KHz Precision Osc 05/27 06 04-Apr-20 05/27 06

Calibration Procedures

Voltage Excitation Analog Input Ranges Pulse Counters
System Power Period Averaging Control Ports

CSl certifies the above instrument meets or exceeds published specifications and has been calibrated
using standards and instruments whose accuracies are traceable to the National Institute of Standards
and Technology, an accepted value of a natural physical constant or a ratio calibration technique. The
collective measurement uncertainty of the calibration process exceeds a 4:1 accuracy ratio. Policies
and procedures at this facility comply with ISO-9001,

Document shall not be reproduced except in full, without the written approval of Campbell Scientific, Inc,
Page 1 of 2

Campbell Scientific, Inc. | 815 W 1800 N | Logan, UT 84321-1784 | 435.227.9000 | 435.227.9001 F | www.campbellsci.com




S/N: 10888

Datalogger Option:

Instrument Data Report
Analog Input Accuracy

Standard Temperature Tested

Differential

|Range (mV) Input (mV) *Tolerance (mV) |As Received (mV) |As Returned (mV) Temp. (°C) T
5000 5000 +2.0 N/A 4999.64 229
+5000 -5000 2.0 N/A -4990 64 229
+1000 1000 10.4 N/A 999,927 22.9
+200 200 +0.08 N/A 199.986 229
+200 -200 +0.08 N/A -199.983 229
5000 5000 +3.0 N/A 4999.86 -40
+5000 5000 3.0 N/A 5000.14 70
5000 5000 4.0 N/A N/A -55
5000 5000 4.0 N/A N/A 85

*Tolerance values are specified accuracy not including offset. Offset voltages are not included
because an offset removal procedure is used to account for calibrator offeat. Refer to CSI
Process Control Document PRC7A.

Quiescent System Power

[Typical (mA)

As Recieved (mA)

As Returned (mA)

Temp. (°C)

<1.0

N/A

0.99

22.9

=)

Real-Time Clock

Tolerance (min/year)

As Returned (minlyear)

Temp. (°C)

* 3 minutes

Within Tolerance

-40 to +70

Laboratory Environment

Relative Humidity (%) |

lfmperature (°C)

229

27

]

P

>

Calibration Technician

Document shall not be reproduced except in full, without the written approval of Campbell Scientific, Inc.

Page 2 of 2



TECHCOM SYSTEMS

CALIBRATION CERTIFICATE
Unique Lab Report No.: ULR - CC211719000000401N

CUSTOMER NAME & ADDRESS: Date of Receipt of DUC 03/02/2020
MEATECH SOLUTIONS LLP Date of Calibration : 04/02/2020
2" Floor, A-06, Info City, Sec.-34, Due Date of Calibration : | 03/02/2021
s e Issue Date of Certificate : 05/02/2020
Page No. : 01 of 01

Calibration Certificate No.: TS/2K19-0401(T)

HYGROVUES TEMP. & RH PROBE
Range/Size: Make: ID. No.:
i i ipti Temp. - -40 t070°C, Campbell 009570-003/01 ik
Identification & Description of Mot 0% s L6 ampbe Cbptithanal
DUC: Scientific Receipt: OK
Least Count ; Model no /Sr. no.: Location: 4
0.01°C&0.03% E1077 wur
Calibration performed : At Lab Ref. Standard / Procedure: TS/W1/219
Environmental Conditions : Temperature: (25 £2) °C Relative Humidity: (50+ 10%)
M Standard Equipment/s used for Calibration
Sr. No. Name Make Certificate No. Traceability | Calibration Valid Upto
01 Thermo Hygrometer HTC 19000055829 MCLPL 22/11/2020
Discipline: Thermal Calibration [Group — Temperature]
CALIBRATION RESULTS
Sr. No. Standard Value *DUC Reading
(°C) (¢C)
1 25.0 25.11
2 335 34.03
3 44.0 44.11
Calibration Results (Relative Humidity)
Sr. No. Standard Value *DUC Reading
(%) (%)
1 35 35.24
2 51 o7
3 75 75.18
Remarks:(Measurement Uncertainty: £1.2°C& 2.2 %RH)
™ Abbreviations; DUC-Device Under Calibration, STD-Standard Equipment.
Notes:
1. Standard equipments used for calibration are traceable to National/International Standards,
2. The reported Expanded Uncertainty in measurement is with the coverage factor t4=2) and a coverage probability of
approximately 95%.
3. The certificate refers only to the particular item submitted for calibration.
4. Results reported are valid at the time of and under stated conditions of measurement,
5. Next calibration due date is given as requested by the customer.
6. This certificate shall not be reproduced except in full without permission of CEO of Laboratory.
7. Calibration Certificate without signature is not valid.
Calibrated By Authorize ‘By
Rajnish Mishra Rajeev Sharma
Format No.:TS/CC/01, Rev. No.:03, Rev. Date:17.02.2019
Techcom Systems Lab. @ Sector-4, Plot No. 334, Rajasthan Housing Board, Bhiwadi
Regd. Office : 49, Bank Colony, Aiwar (Raj.)}- 301001 Distt. Alwar (Raj.) 301019 Mob.: 8003004111, 0144-2331871

Mob. - 8003004111, 0144-2331871
| SRR mallbheratlam taak ccea @ ik a o~ a e emimle eI AN

Jaipur Off.: 401-H, Gurupragya Society, Tonk Road, Jaipur {Rajasthan)

LT R Pall: AE. D7 M doA Bice Maks o LR PN t4ANAT
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TECHCOM SYSTEMS

CALIBRATION CERTIFICATE
Unique Lab Report No.: ULR - CC211719000000402N

CUSTOMER NAME & ADDRESS: Date of Recei ptof DUC : 03/02/2020

MEATECH SOLUTIONS LLP Date of Calibration : 04/02/2020

éurzlgioa;i-g;o&; t;(;{(r"'l)ty » See.-34, Due Date of Calibration : 03/02/2021
Issue Date of Certificate - 05/02/2020
Page No. ; 01 of 01

Calibration Certificate No.- TS/2K19-0462(T)
HYGROVUES TEMP. & RH PROBE

Range/Size: Make: ID. No.:
§Es s inti Temp. - 40 1070°¢, Campbel] 009570-003/02 -
ldentuﬁcatloglc}‘zcllfescnpt:on " Humidity- 0% 10 100% Scierf)tiﬁc Conc!mon at
Least Count : Model no /Sr, no.: Location:; Receipt: OK
0.01°C&0.03% E1088 Sy
Calibration performed : At Lab , Ref. Standard / Procedure: TS/W1/219
Environmental Conditions : l Temperature: (25 LYo Relative Humidity: (50+ 10%)
P
Standard Equipment/s used for Calibration
Name Make |  Certificate No | Traceability } Calibration Valid U?to
Thermo Hygrometer HTC 19000053829 MCLPL 22/11/2020
Discipline: Thermal Calibration [Group — Temperature]
CALIBRATION RESULTS
Standard Value *DUC Reading
g,
Calibration Results (Relative Humidity)
Standard Value *DUC Reading
(%) (%)
33 35.20
51 5115
75 75.14
e Remarks:(Measurement Uncertainty: g 80 Jiy ) %RH)

Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.
Notes:

tandard equipments used for calibration are traceable to National/International Standards.,

L. 8
2. The reported Expanded Uncertainty in measurement is with the coverage factor (k=2) and a coverage probability of
approximately 95%,

The certificate refers only to the particular item submitted for calibration.
Results reported are valid at the time of and i
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Calibrated By
Rajnish Mishra

Format No.:TS!CC.’Ul, Rev. No.:03, Rev. Date:17.02.2019

Jo e
Authorizetﬁjiy
Rajeev Sharma

Techcom Systems

: Lab. . Sector-4, Piot No. 334, Rajasthan Housing Board, Bhiwad;
Ilfegd. Office : 49 Bank Colony, Alwar (Raj.) 301001 Distt. Alwar (Raj.) 301019 Maob.: 8003004111, 0144.2331871
Mob : 6003_004171, 0144-2331871 Jalpur OFf - 401.H, Surupragya Society, Tonk Road, Jaipur (Rajasthan

Mait © calibration ,rechcam@.yarmc; com, raishar30mamail ram PNt oo v el o




TECHCOM SYSTEMS

CALIBRATION CERTIFICATE

R Unique Lab Report No.: ULR - CC211719000000403N
CUSTOMER NAME & ADDRESS: Date of Receipt of DUC : 03/02/2020
;ngQTEaHO%OIL?TéPNg LL; Date of Calibration : 04/02/2020
Ay et - i Due Date of Calibration: | 03/02/202]

Issue Date of Certificate : 05/02/2020
Page No. ; 01 of 01
Calibration Certificate No.: TS/2K19-0403(T)
HYGROVUES TEMP, & RH PROBE
Range/Size: Make: ID. No.:
ldentiﬁcatiog (j&C[).escripti(m of HZT:;E&;-E‘;:[&??(}S% Sc;;?rﬁ?gg 009570-003/03 Condition at
. Least Count : Model no /8r. no.: ¥ Location: Receipt: OK
0.01°C&0.03% E1083 o
Calibration performed : Aj Lab ' Ref. Standard / Procedure: TS/WI/219
‘Evirnnmental Conditions : ‘ Temperature: (25 £2yeq Relative Humidity: (50+ 10%) J

; P Standard Equipment/s used for Calibration
f . Sr. No. Name | Make | Certificate No, | Traceability | Calibration Valid Upto
] 01 Thermo Hygrometer J HTC l 19000055820 l MCLPL 22/11/2020
Discipline: Thermal Calibration [Group — Temperature]
CALIBRATION RESULTS

Sr. No. Standard Value *DUC Reading
(°C) C)
1
2
3

25.0 25.10
335 34.02
44.0 44.10

S

Calibration Results (Relative Humidity)

Sr. No. Standard Value I *DUC Reading
(%) (%)~
1 35 35.21
2 51 ( 51.12
3 75 45:13

Remarks:(Measurement Uncertainty: +1.2°C& 2.2 %RH)
Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.

Notes:

andard equipments used for calibration are traceable to National/International Standards.

St
The reported Expanded Uncertainty in measurement is with the coverage factor (A=2) and a coverage probability of
approximately 95%,
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Calibration Certificate without signature is not valid.

Authm

Rajeev Sharma

Calibrated By
Rajnish Mishra

Format No.:TS/CC/01, Rev. No.:03, Rev. Date:| 7 02.2019

gechcom Systems Lab, Sector-4, Plot No. 334, Rajasthan Housing Board, Bhiwadi
egd. Office ; 49, Bank Colony, Aiwar (Rai.)- 301001 Distt. Alwar (Raj.) 201019 Mop.- 8003004111, 0144-233157+

Mab. : 8003004111 0144-2331871 Jai : 5
111, 2 pur Off.; 401-H, Guru ragya Society, T alasthan)
E-mail © calibration techcom@vahon ram PACharN/Mananil oo ki pragy. ¥ Tonk Road. Jaiour (Raiasth




TECHCOM

TECHCOM SYSTEMS

CALIBRATION CERTIFICATE

Unique Lab Report No.: ULR - CC21 1719000000404N

CUSTOMER NAME & ADDRESS:
MEATECH SOLUTIONS LLP

2" Floor, A-06, Info City, Sec.-34,
Gurugram-122002 (Hr.)

Date of Receipt of DUC ;
Date of Calibration :

Due Date of Calibration
Issue Date of Certificate -
Page No, :

03/02/2020

04/02/2020
03/02/2021
05/02/2020
01 of 01

Calibration Certificate No.: TS/2K1 9-0404(T)

HYGROVUES TEMP, & RH PROBE

Range/Size: Make: ID. No.:
ificati iption of | Temp - -40t070°C, Campbell 009570-003/04 &
ldenhﬁcatlog[&}zcl).escnpnon - Humidity- 0% to 100% Scie:tiﬁc Condfmon at
Least Count : Model no /Sr. no.: Location; Receipt: OK
B 0.01°C&0.03% E1078 s

Calibration performed : At Lab

Ref. Standard / Procedure: TS/WI/219

Iﬂwironmental Conditions :

Temperature: (25 +2) °C Relative Humidity: (504 10%)

Standard Equipment/s used for Calibration

Sr. No. Name

Thermo Hygrometer

LOI

Make Certificate No. Traceability | Calibration Valid Upto
HTC 19000055829 MCLPL [ 22/11/2020

Discipline: Thermal Calibration [Group — Temperature]

CALIBRATION RESULTS

Sr. No. Standard Value *DUC Reading
(0 (°C)
1 25.0 25.12
2 335 34.04
3 ‘ 44.0 44.12

Calibration Results (Relative Humidity)

Standard Value

*DUC Reading

(%) (%)
I 35 3523
2 51 51.14
3 75 75.16

Remarks:(Measurement Uncertainty: £1.2°C& 2.2 %RH)

Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment,
Notes:

1. Standard equipments used for calibration are traceable to National/International Standards,
2. The reported Expanded Uncertainty in measurement is with the coverage factor (#=2) and a coverage probability of

approximately 95%.
The certificate refers only to the particular item submitted for calibration.

Next calibration due date is given as requested by the customer.

Nowvaw

Calibration Certificate without signature is not valid.

Calibrated By
Rajnish Mishra

Format No.:TS/CC/01, Rev. No.:03, Rev. Date:17.02.2019

Techcom Systems

Regd. Office : 49, Bank Colony, Alwar (Raj.)}- 301001
Mob. - 8003004111, 0144-2331871
E-mail : ¢ alibration techecamMuahan -

Lab.

Jalpur Off.: 401-H.

i HIECT P e

! Sector-4, Plot No. 334, Ra
Distt. Alwar (Raj.) 301019

Results reported are valid at the time of and under stated conditions of measurement,

This certificate shall not be reproduced except in full without permission of CEQ of Laboratory.

Auioggéd Ey

Rajeev Sharma

jasthan Housing Board, Bhiwadi

Mob.; 8003004111, 0144-2331871
Gurupragya Society, Tonk Road. Jaisur P aiastihant



TECHCOM SYSTEMS

CALIBRATION CERTIFICATE

= Unique Lab Report No. (ULR) - CC211719000000414F
CUSTOMER NAME & ADDRESS: Date of Reeeipt of DUC : 03/02/2020
i ATECH SOLUTIONS LLP Date of Calibration : 04/02/2020
éuri“’r‘a";;l"]'géégi‘;if‘;y’ Sec.-34, Duc Date of Calibration : | 03/02/2021
’ ; Issue Date of Certificate : 05/02/2020
Page No. : 01 of 01
Calibration Certificate No.: TS/2K19-0414(T)
TEMPERATURE SENSOR
Range/Size: Make: ID. No.:
-40 to 105 °C Campbell Scientific 110PV-L/01
Identification & Description of Least Count : Modal No./Sr, No : Location: Condition ¢
DUC: N/a 110PV-L S Receipt: OK
Length of Sensor; Dia. of Sensor: Immersion Depth of ;
, 635 cm 2.54cm Sensor:
' 30 mm |
N Calibration performed : At Lab ’ Ref. Standard / Procedure: 1T5-90 & TS/WI1/203
Environmental Conditions : , Temperature: (25 +2) °C Relative Humidity: (50+ 10%)
Standard Equipment/s used for Calibration
Sr. No., Name Make Certificate No. Traceability | Calibration Valid Upto
01 Dig. Indicator with RTD Sensor YCT 30006381 CC-2733 12/03/2020
|6 Digital Multimeter Fluke C&IJ/CAL/19-12/069 C&l 18/12/2020
CALIBRATION RESULTS
Discipline: Thermal Calibration [Group — Tempcraturc]
inty of
s. Values of DUC Values of STD ERROR s ’}tz:z)hf:)ammc’“
No. 5C SC °C oC
] 50 49.69 0.31
2 60 59.43 0.57
3 80 79.46 0.54 0.99
4 90 89.44 0.56
5 100 99.40 0.60
Remarks
o~ Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.
Notes:
I, Standard equipments used for calibration are traceable 1o National/International Standards,
2. The reported Expanded Uncertainty in measurement is with the coverage factor (k=2) and a coverage probability of approximately 95%,
3. The certificate refers only to the particular item submitted for calibration
4. Results reported are valid at the time of and under stated conditions of measurement
5. Next calibration due date is given as requested by the customer,
6. This certificate shall not be reproduced except in full without permission of CEO of Laboratory,
7. Calibration Certificate without signature is not valid.

Calibrated By
Rajnish Mishra
Format No,:TS/CC/01, Rev. No. 04, Rev. Date:15.03.2019

Q
Authorizeé ay

Rajeev Sharma

Techcom Systems

A Lab, - Sector-4, Plot Na. 334 Rajasthan Housing B iwadi
i > : ' ' g Board, Bhiwad
Regd. Office : 49, Bank Colony, !;lwar (Raj.)»- 301001 Distt. Aiwar (Raj.) 301019 Mo 8003004111, 0144.2331871

Mob. : 8003004111, 0144-233187 : i
E-mail callbration_techcom@yahoo.com. raisharinmama . s boichciuie FUIUPragya Society, Tonk Road, aipur (Rajastnan)

=



2~

TECHCOM SYSTEMS

CALIBRATION CERTIFICATE

Unique Lab Report No. (ULR) - CC211719000000415F
CUSTOMER NAME & ADDRESS: Date of Receipt of DUC : | 03/02/2020
MEATECH SOLUTIONS LLP Date of Calibration : 04/02/2020
éuri]g"r‘;;ﬁfféégf(‘hf‘)‘y + Sec.- M, Due Date of Calibration : 03/02/2021
; Issue Date of Certificate : 05/02/2020
Page No. ; 01 of 01

Calibration Certificate No.- TS/2K] 9-0415(T)

TEMPERATURE SENSOR
Range/Size; Make: ID. No.:
-40 to 105 °C Campbell Scientific 110PV-L/02
Identification & Description of Least Count : Modal No./Sr. No : Location: Conilition st
DUC : N/a 110PV-L Rl
Length of Sensor: Dia. of Sensor: Immersion Depth of
6.35 cm 2.54cm Sensor:
30 mm

Calibration performed : At Lab

Environmental Conditions :

Ref. Standard / Procedure: ITS-90 & TS/W1/203
Temperature: (235 - i o

Relative Humidity: (50 10%)

I

Standard Equipment/s used for Calibration

Name Make Certificate No, | Traceability | Calibration Valid Upto
Dig. Indicator with RTD Sensor YCT 30006381 ] CC-2733 12/03/2020
] Digital Multimeter Fluke C&IJ/ICAL/19-12/069 [ C&l [ 18/12/2020
: CALIBRATION RESULTS
Discipline: Thermal Calibration [Group — Temperature]
Sr. Values of DUC Values of STD ERROR U“"e”a‘“(‘z_":gbg‘mme"‘
No. —~
i 0 2 °C
| 50 49.69 0.3]
2 60 39.43 0.57
3 80 79.47 0.53 0.99
4 90 89.44 0.56
5 100 9937 0.63
Remarks:
Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.
Notes:
I Standard equipments used for calibration are traceable to National/International Standards,
2. The reported Expanded Uncertzinty in measurement is with the Coverage factor (4=2) and a coverage probability of approximately 95%,
3. The certificate refers only to the particular item submitted for calibration.
4. Results reported are valid at the time of and under stated conditions of measurement.
5. Next calibration due date is given as requested by the customer.
6. This certificate shall not be reproduced except in full without permission of CEQ of Laboratory.
7. Calibration Certificate without signature is not valid.

Calibrated By
Rajnish Mishra
Format No.-TS/cC/01, Rey No.:04, Rev. Date:15.03.2019

Techcom Systems

Regd. Office : 49, Bank Calony,
Mob. - 8003004111, 0144-2331871

Alwar (Raj.}- 301001

E-mail : L‘alihralionkmchcom@vahoo COM raichariNmmm il an.

G

1
Autm

Rajeev Sharma

Lab.

: S_ector—4, Plot No. 334, Rajasthan Housing Board, Bhiwadi
Distt. Alwar (Raj.) 301019 Mob.: 8003004111, 0144.2331871
Jalpur Off.; 401+H, Gurupmgya Saciety, Tonk Road, Jaipur (Ralasthan)



TECHCOM SYSTEMS

CALIBRATION CERTIFICATE

Unigue Lab Report No. (ULR) - CC211719000000416F
CUSTOMER NAME & ADDRESS: Date of Receipt of DUC : 03/02/2020
MEATECH SOLUTIONS LLP Date of Calibration : 04/02/2020
émil"‘;;]ﬁ;ozﬁéég f(oﬁf‘)‘y s Due Date of Calibration: | 03/02/2021
= &) ; Issue Date of Certificate : 05/02/2020
Page No. : 01 of 01
Calibration Certificate No.: TS/2K1 9-0416(T)
TEMPERATURE SENSOR
Range/Size: Make: ID. No.:
-40 to 105 °C Campbell Scientific 110PV-L/03
Identification & Description of Least Count : Modal No./Sr. No ; Location: Condition ot
DUC: N/a 110PV-L -=- Receipt: OK
Length of Sensor: Dia. of Sensor: Immersion Depth of P
6.35 cm 2.54em Sensor:
30 mm
=
™ Calibration performed : At Lab Ref. Standard / Procedure: ITS-90 & TS/WI1/203
Environmental Conditions : Temperature: (25 +2) °C Relative Humidity: (50+ 10%)
Standard Equipment/s used for Calibration
Sr. No. Name Make Certificate No. Traceability | Calibration Valid Upto |
01 Dig. Indicator with RTD Sensor YErF 30006381 CC-2733 12/03/2020
02 Digital Multimeter Fluke C&IJ/CAL/19-12/069 Cé&l 18/12/2020 _—‘
CALIBRATION RESULTS
Discipline: Thermal Calibration [Group — Temperature]
Sr. Values of DUC Values of STD ERROR U“w““"}tzfzf)“::;‘s‘“me“‘
NO. oC gl oc oc
1 50 49.68 0.32
2 60 59.45 0.55
3 80 79.50 0.50 0.99
4 90 89.4'_/‘ 0.53
5 100 99.37 0.63
Remarks:
~ Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.
Notes:
I Standard equipments used for calibration are traceable to National/International Standards,
2. The reported Expanded Uncertainty in measurement is with the coverage factor (k=2) and a coverage probability of approximately 95%,
3. The certificate refers only to the particular item submitted for calibration.
4. Results reported are valid at the time of and under stated conditions of measurement.
5 Next calibration due date is given as requested by the customer.
6. This certificate shall not be reproduced except in full without permission of CEQ of Laboratory.
7. Calibration Certificate without signature is not valid.
Calibrated =1L JE i
alibrated By Authorized by

Rajnish Mishra
Format No.:TS/CC/01, Rev. No.:04, Rev. Date:15.03.2019

Techecom Systems

Regd. Office : 49 Bank Colon
_ 149, ¥, Alwar (Raj.}- 301001
Mob. : 8003004111, 0144-2331874 i

E-mail * calibratinn tanhamm B b

Lab,

: Sector-4, Plot N
Distt. Alwar (Raj

Jalpur Off.; 401-H, Gurupragya

6. 334, Rajasthan H
301018 Mab.: 80

Rajeev Sharma

Ousing Board, Bhiwadi
03004111, 0144-2331871

Society, Tonk Road. Jainur (Raiacthan)



TECHCOM SYSTEMS

CC-2117

CALIBRATION CERTIFICATE

Unique Lab Report No. (ULR) - CC211719000000417F
CUSTOMER NAME & ADDRESS: Date of Receipt of DUC : 03/02/2020
MEATECH SOLUTIONS LLP Date of Calibration : 04/02/2020
- F“";"' Al'zofdggi‘;{c‘)ty pHeae, Due Date of Calibration: | 03/02/2021
- I.
i Issue Date of Certificate : 05/02/2020
Page No. : 01 of 01
Calibration Certificate No.: TS/2K19-0417(T)
TEMPERATURE SENSOR
Range/Size: Make: ID. No.:
-40 to 105 °C Campbell Scientific 110PV-L/04
Identification & Description of Least Count : Modal No./Sr. No : Location: Condition at
DUC: N/a 110PV-L == Receipt: OK
Length of Sensor: Dia. of Sensor: Immersion Depth of 3
6.35c¢m 2.54cm Sensor;
Calibration performed : At Lab Ref. Standard / Procedure: ITS-90 & TS/W1/203
@vironmental Conditions : Temperature: (25 +2) °C Relative Humidity: (50+ 10%)
Standard Equipment/s used for Calibration
Sr. No. Name | Make Certificate No. Traceability | Calibration Valid Upto
01 Dig. Indicator with RTD Sensor YET 30006381 CC-2733 12/03/2020
02 Digital Multimeter Fluke C&II/ICAL/19-12/069 Cé&l 18/12/2020 —I
CALIBRATION RESULTS
Discipline: Thermal Calibration [Group — Temperature]
sr. Values of DUC Values of STD ERROR U“““""}t]’(’_"zf)“g)"‘su"e’“"“*
No. e C 5C 5C
| 30 49.68 0.32
2 60 59.46 0.54
3 80 79.50 0.50 0.99
4 90 89.45 0.55
5 100 99.40 0.60
™ Remarks:
Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.
Notes:
| Standard equipments used for calibration are traceable to National/International Standards
2. The reported Expanded Uncertainty in measurement is with the coverage factor (#=2) and a coverage probability of approximately 95%
3. The certificate refers only to the particular item submitted for calibration.
4. Results reported are valid at the time of and under stated conditions of measurement
5. Next calibration due date is given as requested by the customer.
6. This certificate shall not be reproduced except in full without permission of CEQ of Laboratory
7. Calibration Certificate without signature is not valid.

Calibrated By
Rajnish Mishra
Format Ne..TS/CC/01, Rev. No.:04, Rev. Date:15.03.2019

Teeheom Systems

Jﬁegd. Office : 49, Bank Colony, Alwar (Raj.)- 301001
Meob. . 8003004111, 0144-2331874

=-maii * calibration techcom@vahoo om, rajenardQ@gmail.com

Lab.

Authorizeﬁ Ey

Rajeev Sharma

: Sector-4, Piot No. 334,

Rajasthan Housing Board, Bhiwadi
Distt. Alwar (Raj.)

301018 Mob.: 8003004111, 01442331871

Jalpur Gff.: 401-H Gurupragya Sasisty, Tonk Road. Jalour (Rajacrnan)
AT Ll >

Daint i U7 N oA =



TECHCOM SYSTEMS

CALIBRATION CERTIFICATE

[ Unique Lab Report No. (ULR) - CC2117190000004 18F
CUSTOMER NAME & ADDRESS: Date of Receipt of DUC : 03/02/2020
MEATECH SOLUTIONS LLP Date of Calibration : 04/02/2020
g, rilo‘;r . ;\1-20266 3’2“;‘;{?’)‘3’ v B0E0, Due Date of Calibration : 03/02/2021
u T = . ke
o Issue Date of Certificate : | 05/02/2020
Page No. : 01 of 01
t Calibration Certificate No.: TS/2K19-0418(T)
TEMPERATURE SENSOR
Range/Size: Make: ID. No.:
=40 to 105 °C Campbell Scientific 110PV-L/05
Identification & Description of Least Count : Modal No./Sr. No : Location: Conditing at
DUC: N/a 110PV-L e Receipt: OK
Length of Sensor: Dia. of Sensor: Immersion Depth of :
6.35 cm 2.54cm Sensor:
30 mm
-
Calibration performed : At Lab [ Ref. Standard / Procedure: 1TS-00 & TS/W1/203
Environmental Conditions : ! Temperature: (25 +2) °C Relative Humidity: (50+ 10%)
Standard Equipment/s used for Calibration
Sr. No. Name Make Certificate No. Traceability | Calibration Valid
01 Dig. Indicator with RTD Sensor YOI 30006381 CC-2733 12/03/2020
02 Digital Multimeter Fluke C&IJ/CAL/19-12/069 Cé&l 18/12/2020
CALIBRATION RESULTS
Discipline: Thermal Calibration [Group - Temperature]
sr. Values of DUC Values of STD ERROR U”““a’“(‘zf;)“::;‘s“’ e
o iC °C 5C °C
1 50 49.67 0.33
2 60 59.46 0.54
3 80 79.47 0.53 0.99
4 90 89.46 0.54
3 100 99.38 0.62
P Remarks:
Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.
Notes:
I. Standard equipments used for calibration are traceable to National/International Standards.
2. The reported Expanded Uneertainty in measurement is with the coverage factor (k=2) and a Coverage probability of approximately 95%.
3. The certificate refers only to the particular item submitted for calibration,
4. Results reported are valid at the time of and under stated conditions of measurement.
5. Next calibration due date is given as requested by the customer.
6. This certificate shall not be reproduced except in full without permission of CEQ af Laboratory.
7. Calibration Certificate withoul signature is not valid.

Calibrated By
Rajnish Mishra

Format No.:TS/CC/01, Rev, No.:04, Rey. Date:15.03.2019

Techcom Systems

Ragd. Offias « 40, Bank 8olon
Mob, : 8003004111, 0144-2331871
fail . calibration techcom@vahon com

Authorizgd Ey

Rajeev Sharma

Lab,
Y. Alwar (Raj).)- 301001 { Distt. Alwar (Raj) 301010 Mob.: 8003004111,

) Jalpur Off - 401.H,
rarchar3Nmam ail mae. R S

—

- Sector-4, Plot No 334 Rajacthan Haousing Boned, Bhiwad)
0144-2331871
Gurupragya Society, Tonk Road, Jaipur (Raiasthan)



TECHC®M
SYSTEMS

TECHCOM SYSTEMS

CC-2117

CALIBRATION CERTIFICATE

Unique Lab Report No. (ULR) - CC211719000000419F

CUSTOMER NAME & ADDRESS: Date of Receipt of DUC : 03/02/2020
MEATECH SOLUTIONS LLP Date of Calibration : 04/02/2020
éuiloz];;ﬁfzééégi(‘)l_l?)ty » Sec.-34, Due Date of Calibration : 03/02/2021
¢ y Issue Date of Certificate : 05/02/2020
Page No. : 01 of 01
Calibration Certificate No.: TS/2K19-0419(T)
: TEMPERATURE SENSOR
Range/Size: Make: ID. No.:
-40 to 105 °C Campbell Scientific 110PV-L/06
Identification & Pescrlptlon of Least Count : Modal No./Sr, No : Location; Condition at
G : Lo 21 L — Receipt: OK
Length of Sensor: Dia. of Sensor: Immersion Depth of i
6.35 cm 2.54cm Sensor:
£~ 30 mm
Calibration performed : At Lab Ref. Standard / Procedure; ITS-90 & TS/WI/203
Environmental Conditions : Temperature: (25 £2) °C Relative Humidity: (50+ 10%)
Standard Equipment/s used for Calibration
Sr. No, Name Make Certificate No. Traceability | Calibration Valid Upto
01 Dig. Indicator with RTD Sensor Yo 30006381 CC-2733 12/03/2020
02 Digital Multimeter Fluke C&IJ/CAL/19-12/069 C&l 18/12/2020
CALIBRATION RESULTS
Discipline: Thermal Calibration [Group = Temperature]
st. Values of DUC Values of STD ERROR U“““a‘“(‘:fgg“s“‘"cm"”‘
o a3 = o °C’
| 50 49.68 0.32
2 60 59.48 0.52
3 80 79.47 0.53 0.99
4 90 89.44 0.56
5 100 99.40 0.60
F i Remarks:

Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.

Notes:

N s L —

Standard equipments used for calibration are traceable to National/International Standards.

The reported Expanded Uncertainty in measurement is with the cov:

The certificate refers only to the particular item submitted for calibration,
Results reported are valid at the time of and under stated conditions of measu rement.
Next calibration due date is given as requested by the customer,

This certificate shall not be reproduced except in fu

Calibration Certificate without signature is not valid.

Calibrated By
Rajnish Mishra

Format No.:TS/CC/01, Rev. No.:04, Rev. Date:1 5.03.2019

lechcom Systems

Regd. Office : 49, Bank
Mob
E-mail :

Calony, Alwar (Raj.)- 301001

8003004111, 0144-2331871
calibration_techcom@vahoo ram raichariNMimm

-

1 Sector-4, Plot

Lab.

erage factor (4=2) andercoverage probability of approximately 95%.

11 without permission of CEQ of Laboratory.

LJeAyd
Authorized By
Rajeev Sharma

NO. 334, Rajasthan Housing Beard, Bhiwadi

Distt. Aiwar (Raj.) 301019 Mob.: 8003004111, 0144-2331871

Jaipur Off.: 401-H, Gurupragya Society,

Tonk Road, Jaiour (Raiasthan!



TECHCOM SYSTEMS

CALIBRATION CERTIFICATE

N
CC-2117

Unigue Lab Report No. (ULR) - CC211719000000420F

CUSTOMER NAME & ADDRESS: Date of Receipt of DUC : 03/02/2020

gdeF’?TEinoioiLgTépNg LL; Date of Calibration - 04/02/2020

Gurugtz];-lézdog ({)Hr.])ty S Due Date of Calibration : 03/02/2021
Issue Date of Certificate : 05/02/2020
Page No, : 01 of 01

I{\

Calibration Certificate No.: TS/2K19-0420(T)

F\

TEMPERATURE SENSOR
Range/Size: ) Make: ID. No.:
=40 to 105 °C Campbell Scientific 110PV-L/07
Identification & Description of Least Count ; Modal No./Sr, No : Location; o
DUC: N/a ] 110PV-L, Cont:!:tlf)n at
Length of Sensor: Dia. of Sensor: Immersion Depth of Keoeipt OK
6.35 cm 2.54¢m Sensor:
™ 30 mm
Calibration performed : At Lah Ref. Standard / Procedure: 1TS-90 & TS/W1/203
Environmental Conditions - Temperature: (25 +3) *C Relative Humidity: (50+ 10%)

Standard Equipment/s used for Calibration

Techcom Systems

Ragd. Office : 49, Bank Colony. Alwar
Maob, ; BR030041

Sr. No, Name Make Certificate No. Traceability | Calibration Valid U pto
01 Dig. Indicator with RTD Sensor YiF 30006381 CC-2733 12/03/2020
02 Digital Multimeter Fluke C&I/CAL/19-12/069 C&l 18/12/2020 |

CALIBRATION RESULTS ==

Discipline: Thermal Calibration [Group — Temperature]
sr. Values of DUC Values of STD ERROR U“"E”a"’(tz_"zf)“g‘smme"‘
No, =
0 (JC cc GC oC
I 50 49.68 0.32
2 60 59.50 0.50
3 80 79.47 0.53 0.99
4 90 89.43 0.57
5 100 99.40 0.60
Remarks:
Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment
Notes:

Standard equipments used for calibration are traceable 1o National/International Standards.
The reported Ex
The certificate refers only to the particular item submitted for calibration.

Results reportad are valid at the time of and under stateqd conditions of measurement.

Next calibration due date is given as requested by the customer,

This certificate shall not be reproduced except in full without permission of CEQ of Laboratory.
Calibration Certificate without signature is not valid.

NOUnswp -

o
Calibrated By
Rajnish Mishra

Format No.:TS/CC/01, Rev. No.:04, Rev. Date;15.03.2019

Lab.

(Raj.}- 301001
11, 01442331871 4

= : Jalpur Off: 401.4
(,al:bratlon_lechcom@yah00,{:om. raishar30@amait aam

Palld ~ee .~

, G

: Sector-4, Plot No. 334. Rajasthan
Distt. Alwar (Raj.

umpragya Society, Tonk Road, Jaipur (R

panded Uncertainty in measurement is with the coverage factor (k=2) and a coverage probability of approximately 95%.

&

LT
Authorized By
Rajeev Sharma

Hnuging Board, Bhiwadi

) 301070 Mab,: 3003{)04117, Ol44-2331671

ajasthan)



TECHCOM SYS¥EMS

CALIBRATION CERTIFICATE

Unique Lab Report No. (ULR) - CC21 1719000000421F
CUSTOMER NAME & ADDRESS: Date of Receipt of DUC : 03/02/2020
I‘ngATECH SOLUTI_ONS LLP Date of Calibration : 04/02/2020
é Floor, ﬁfzﬁéégi‘;{c')‘y » See.-34, Due Date of Calibration: | 03/02/202]
‘ i s Issue Date of Certificate : | 05/02/2020
Page No. : 01 of 01
Calibration Certificate No.: TS/2K] 9-0421(T)
TEMPERATURE SENSOR
Range/Size; Make: ID. No.:
-40 to 105 °C Campbell Scientific 110PV-L/08
Identification & Description of Least Count : Modal No./Sr, No : Location: Condition &
puC: =2 N/a 110PV-L Moo Cot
Length of Sensor: Dia. of Sensor: Immersion Depth of i
6.35 cm 2.54om Sensor:
30 mm

V)
e

Calibration performed : At Lab

Ref. Standard / Procedure: ITS-90 & TS/WI/203

Environmental Conditions -

Temperature; (25 £2) °C Relative Humidity: (50+ 10%)

Standard Equipment/s used for Calibration

Sr. No. Name Make Certificate No. Traceability | Calibration Valid Upto
01 Dig. Indicator with RTD Sensor YUk 30006381 CC-2733 12/03/2020
02 Digital Multimeter Fluke C&IJ/CAL/19-12/069 C&l 18/12/2020

CALIBRATION RESULTS

Discipline: Thermal Calibration [Group — Temperature]
s, Values of DUC Values of STD ERROR U“““a"?z_";“fj)“”’m“‘
NO DC OC UC BC
I 50 49.70 0.30
2 60 59.47 0.53
3 80 79.46 0.54 0.99
4 90 89.44 0.56
5 100 99 40 0.60
F
Remarks:

Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.

Notes:

Results reported are valid
Next calibration due date is
This certificate shall not be

PR A D e

R
Calibrated By

Rajnish Mishra

Format No.:TS/CC/01, Rev. No..04, Rev. Date:15.03.2019

Techeom Systems

Ragd. Office : 40, Bank Colony, Alwgr (Raj.)- 301001
Mob. : 8003004111, 0144-2331874
E.mail :

calibration techcom@uahnn ram Faiab A

Standard equipments used for calibration are traceable to National/International Standards,

The reported Expanded Uncertainty in measurement is with the coverage factor (k=2) and a coverage probability of approximately 95%.
The certificate refers only to the particular item submitted for calibration.

at the time of and under stated conditions of measurement,

given as requested by the customer,

reproduced except in full without permission of CEQ of Laboratory.
Calibration Certificate without signature is not valid.

Authorlzed\By
Rajeev Sharma

. S'ectcrni. Plot No. 334, Rajasthan Houging Board, Bhiwadi
Distt. Alwar (Raj.) 301018 Mob.- 8003004111, 0144-2331871

Lab,
._Jafpur Off.: 401-H, Gurupragya Soclety, Tonk Read. Jaiour (Rainathan



TECHCOM SYSTEMS

CALIBRATION CERTIF ICATE
Unique Lab Report No. (ULR) - CC21 1719000000406F |
CUSTOMER NAME & ADDRESS: Date of Receipt of DUC - 03/02/2020
MEATECH SOLUTIONS LLP Date of Calibration - 04/02/2020
éu ri 103;’1%0266 S;‘;"Hf‘;y s Seat, Due Date of Calibration : 03/02/2021
e ' Issue Date of Certificate : 05/02/2020
Page No, : 01 of 01
Calibration Certificate No.: TS/2K19-0406(T)
TEMPERATURE SENSOR
Range/Size; Make: ID. No.:
=40 to 105 °C Campbell Scientific CS8240U-L-300/01
Identification & Description of Least Count ; Modal No./Sr, No : Location: Condition at
DUC : N/a CS240U-1. Reoelpt: Ok
Length of Sensor: Dia. of Sensor: Immersion Depth of E
6.35 cm 2.54cm Sensor:
30 mm

~~ Calibration performed : At Lab Ref. Standard / Procedure: ITS-90 & TS/WI/203
Environmental Conditions $ Temperature: (25 £2)°€ Relative Humidity: (50+ 10%)
Standard Equipment/s used for Calibration%___
Name Make Certificate No, | Traceability | Calibration Valid U to
ig. Indicator with RTD Sensor YCT 30006381 CC-2733 12/03/2020
Digital Multimeter Fluke [ C&II/CAL/19-12/069 [ C&l 18/12/2020 —]
CALIBRATION RESULTS
Discipline: Thermal Calibration [ Group - Temperature]
s, Values of DUC Values of STD ERROR U“C‘em‘“(‘z_";“fjs”’em"“'
NO' OC DC DC QC
1 50 49.64 0.36
2 60 59.49 0.51
3 80 79.48 0.52 0.99
4 90 89.42 0.58
5 100 99.37 0.63
Remarks:
ey Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.
Notes:
1. Standard equipments used for calibration are traceable to National/International Standards.
2. The reported Expanded Uncertainty in measurement is with the coverage factor (4=2) and a coverage probability of approximately 959,
3. The certificate refers only to the particular item submitted for calibration.
4. Results reported are valid at the time of and under stated conditions of measurement.
5. Next calibration due date is given as requested by the customer
6. This certificate shall not be reproduced except in full without permission of CEO of Laboratory
7. Calibration Certificate without signature is not valid.
i <A e
Calibrated By Authorized By

Rajnish Mishra
Format No..TS/CC/01, Rev., No.:04, Revy. Date:15.03.2019

Techcom Systems

Rajeev Sharma

Lab,

Regd. Office : 49, Ban
Maob. 8003004111,01
E-mail :

k Colony, Alwar (Raj.}- 301001
44-2331871

calibration_techcom@vahoo rom raichariNMamail ane

: Sector-4, Plot No. 334,
Distt. A

lwar (Raj.) 3010

Rajasthan Housing Board, Bhiwadi

18 Mob.: 8003004111, 0144-2331871

Jaipur Off : 401-H, Gurupragya Society. Tonk Road, Jaipur (Raiasthan



TECHCOM SYSTEMS

CALIBRATION CERTIFICATE

——

Unique Lab Report No. (ULR) - CC211719000000407F

CUSTOMER NAME & ADDRESS: Date of Receipt of DUC : 03/02/2020
MEATECH SOLUTIONS LLP Date of Calibration : 04/02/2020
g ég‘;"Hf’}‘y > O Due Date of Calibration : | 03/02/2021
s ’ Issue Date of Certificate : 05/02/2020
Page No. ; 01 of 01
Calibration Certificate No.: TS/2K | 9-0407(T)
TEMPERATURE SENSOR
Range/Size: Make: 1D, No.;
-40 to 105 °C Campbell Scientific C8240U-L-300/02
Identification & Description of Least Count : Modal No./Sr, No : Location: Conditien at
DUC : N/a CS240U-L == Receipt: OK
Length of Sensor: Dia. of Sensor: Immersion Depth of ;
6.35 cm 2.54em Sensor:
30 mm
P o]
Calibration performed : At Lab Ref. Standard / Procedure: ITS-90 & TS/W1/203
Environmental Conditions Temperature: (25 +2) °C Relative Humidity: (50+ 10%)
Standard Equipment/s used for Calibration
[ Sr. No. Name Make Certificate No. Traceability | Calibration Valid Upto |
01 Dig. Indicator with RTD Sensor YCT 30006381 CC-2733 12/03/2020
02 Digital Multimeter Fluke C&1J/CAL/19-12/069 C&l 18/12/2020 j
CALIBRATION RESULTS
Discipline: Thermal Calibration [Group — Temperature]
s Values of DUC Values of STD ERROR U““”a‘“gfzf)“?j;*smmm
% 5C 5C 5C °C
| 50 49.68 0.32
2 60 59.50 0.50
3 80 79.48 0.52 0.99
4 90 89.42 0.58
5 100 9937 0.63
Remarks;
) Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.
Notes:
I Standard equipments used for calibration are traceable to National/International Standards.
2. The reported Expanded Uncertainty in measurement is with the coverage factor (4=2) and a coverage probability of approximately 95%.
3. The certificate refers only to the particular item submitted for calibration.
4. Results reported are valid at the time of and under stated conditions of measurement.
5. Next calibration due date is given as requested by the customer.
6. This certificate shall not be reproduced except in full without permission of CEQ of Laboratory.
7. Calibration Certificate without signature is not valid.

Calibrated By
Rajnish Mishra

Format No..TS/CC/01, Rev. No.:04, Rev. Date:15.03.2019

Techcom Systems

Regd. Office : 49, Bank Colony, Alwar (Raj.)- 3101001
Maolb. @ 9003004111, 0144-23316871

nail . calibration tech

COM@Vvahoo com raicharin@ao..

Lah.

: Sector-4, Plot No. 334, Rajasthan H
Digtt. Alwar (Rai.) 401615 Mob -

vil mo—

] i d
Authonz(f’:?ilBy
Rajeev Sharma

ousing Board, Bhiwadi

8003004111, 0144 23381871
Ja!.;-n..lr_c_)‘ﬂ.,'_ 4.01-H, Gurupragya Society, Tonk Road, Jaipur (Raiasthan)



TECHCOM SYSTEMS

Cc-2m7

CALIBRATION CERTIFICATE

Unique Lab Report No. (ULR) - CC211719000000408F
CUSTOMER NAME & ADDRESS: Date of Receipt of DUC : 03/02/2020
l\‘ngATECH SOLUTI_ONS LLP Date of Calibration : 04/02/2020
é Flm;ﬁf;&g;ioﬂ?;y nBes A, Due Date of Calibration : 03/02/2021
s E Issue Date of Certificate : 05/02/2020
Page No. : 01 of 01
Calibration Certificate No.: TS/2K19-0408(T)
TEMPERATURE SENSOR :
Range/Size: Make: ID. No.:
-40 to 105 °C Campbell Scientific CS5240U-L-300/03
Identification & Description of Least Count ; Modal No./Sr. No : Location: il i
bucC: Nia CS8240U-L === Receipt: OK
Length of Sensor: Dia. of Sensor: Immersion Depth of ’
6.35 cm 2.54¢m Sensor:
™ 30 mm
Calibration performed : At Lab Ref. Standard / Procedure: ITS-90 & TS/W1/203
Environmental Conditions : Temperature: (25 +2) °C Relative Humidity: (50+ 10%)
Standard Equipment/s used for Calibration
Sr. No. Name Make Certificate No. Traceability | Calibration Valid Upto
01 Dig. Indicator with RTD Sensor YCT 30006381 CC-2733 12/03/2020
02 Digital Multimeter Fluke C&IJ/CAL/19-12/069 C&l 18/12/2020
CALIBRATION RESULTS
Discipline: Thermal Calibration [Group - Temperature]
Sr. Values of DUC Values of STD ERROR Unccrtam(tz_ozf)lx(f!ie;s i
No. -
= °C °C 5C °C
1 50 49.67 0.33
2 60 59.50 0.50
3 80 79.48 0.52 0.99
4 90 89.48 0.52
3 100 99.38 0.62
~ Remarks:
Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.
Notes:

Standard equipments used for ca
The reported Expanded Uncertai
The certificate refers only to the

R

Calibrated By
Rajnish Mishra

Format No.:TS/CC/01, Rev. No.:04, Rev, Date:15.03.2019

Techcom Systems

Regd. Office : 49, Bank Colon , Alwar (Raj.)-
Mob. : 8003004111, 0144233 1grs o (al-)- 301001

E-mail

Results reported are valid at the time
Next calibration due date is given as
This certificate shall not be reproduc
Calibration Certificate without signature is not

calibration_techcom@yahoo,com rajshar30@amail.com

libration are
nty
part

traceable to National/International Standards.

in measurement is with the coverage factor (k=2) and a coverage probability of approximately 95%.
icular item submitted for calibration.

of and under stated conditions of measurement.

requested by the customer.

ed except in full without permission of CEQ of Laboratory,

valid.

el 2
Authoé%d y

Rajeev Sharma

Lab.

£ S._sctor—d, Plot No. 334, Rajasthan Housing Board, Bhiwadi
Distt. Alwar (Raj.) 301040 Mob - 8003004111, 0144-2331871

Jalpur Off.: 401-H, Surupragya Seciety, Tonk Road, Jalpur (Rajasthan)
DRIBOM: RZD AR Fast Mokt mams  ose oo ¢
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Calibrafed By Authorized By

Rajnish Mishra Rajeev Sharma

Format No.:TS/CC/01, Rev. No.:04, Rev. Date:15.03.2019

Teche !
3 om Systems Lab, : Sgcler 4, Plot No. 334, Rajasthan Housing Board, Bhiwadi
tegd. Office ; 49, Bank Colony, Alwar {Raj.)- 301004 Distt. Alwar (Raj.) 301019 Mob.: 8003004111, 01442331871
fvfcb. ' HU{)QQM‘!H. 0144-2331871 Jalpur OFf.; 404-H Gurupragya Society, Tonk Road. Jaipur (Rajasthan)
=-mail : calibration (GChCOm@,\v‘ahf‘ﬂ com F&jshﬁlﬁo@ﬂmali com Deini OWe . 07 Naah e, .

TECHCOM SYSTEMS

CC-2117

CALIBRATION CERTIFICATE

Unique Lab Report No, (ULR) - CC211719000000409F

CUSTOMER NAME & ADDRESS: Date of Receipt of DUC: | 03/02/2020
MEATECH SOLUTIONS LLP Date of Calibration : 04/02/2020
2" Floor, A-06, Info City, Sec.-34,

Due Date of Calibration : 03/02/2021
G -122002 (Hr.
it o0 Issue Datc of Certificate : | 05/02/2020
Page No. : 01 of 01
Calibration Certificate No.: TS/2K1 9-0409(T)
TEMPERATURE SENSOR
Range/Size: Make: ID. No.;
40 to 105 °C Campbell Scientific CS240U-1.-300/04
Identification & Description of Least Count : Modal No./Sr. No : Location: el
Condition at
DuC: N/a CS240U-L -- Receipt: OK
Length of Sensor; Dia. of Sensor: Immersion Depth of o
6.35 cm 2.54cm Sensor;
30 mm
Calibration performed : At Lab Ref. Standard / Procedure: ITS-90 & TS/W1/203
Environmental Conditions : Temperature: (2342} °C Relative Humidity: (50« 10%)
Standard Equipment/s used for Calibration
Sr. No, Name | Make Certificate No. | Traceability | Calibration Valid Upto |
01 Dig. Indicator with RTD Sensor | YT 30006381 | CC-2733 12/03/2020
02 Digital Multimeter Fluke C&II/CAL/19-12/069 I C&I 18/12/2020
CALIBRATION RESULTS
Discipline: Thermal Calibration [Group - Temperature]
s, Values of DUC Values of STD ERROR U“"e”""”‘(tz_";“;‘i“)asm’“‘”‘
No. =
i °C ¢ 5C °C
1 50 49.70 0.30
2 60 59.48 0.52
3 80 79.46 0.54 0.99
4 90 89.48 0.52
5 100 99.38 0.62
Remarks;
Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.
Notes:

Standard equipments used for calibration are traceable to National/International Standards.

The reported Expanded Uncertainty in measurement is with the coverage factor (k=2) and a coverage probability of approximately 95%,

The certificate refers only to the particular item submitted for calibration,
nder stated conditions of measurement,
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TECHCOM SYSTEMS

CC-2117
CALIBRATION CERTIF ICATE
Unique Lab Report No. (ULR) - CC21 17190000004 10F
CUSTOMER NAME & ADDRESS: Date of Receipt of DUC : 03/02/2020
I\E‘FATECH SOLUTI,ONS LLP Date of Calibration : 04/02/2020
S ‘ﬁ;ﬁffég;‘i‘;g‘;y i Due Date of Calibration : | 03/02/202]
= ; Issue Date of Certificate : 05/02/2020
Page No. : 01 of 01
Calibration Certificate No .- TS/2K19-0410(T)
TEMPERATURE SENSOR
Range/Size: Make: ID. No.:
-40 to 105 °C Campbell Scientific C8240U-L-300/05
Identification & Description of Least Count : Meodal No./Sr, No : Location: o
DUC : Nia CS240U-L, gg:j“:f’“o?(‘
Length of Sensor; Dia. of Sensor: Immersion Depth of ™
6.35 cm 2.54cm Sensor;
30 mm
Calibration performed : At [ ab I Ref. Standard / Procedure: ITS-90 & TS/W1/203
Environmental Conditions ; l Temperature: (25 LI Relative Humidity: (50+ 10%)
Standard Equipment/s used for Calibration
Sr. No. Name Make Certificate No, Traceability | Calibration Valid Upto
01 Dig. Indicator with RTD Sensor YT 30006381 CC-2733 12/03/2020
02 Digital Multimeter Fluke C&IJ/CAL/19-12/069 | C&l 18/12/2020
CALIBRATION RESULTS
Discipline: Thermal Calibration [Group — Temperature]
sr. Values of DUC Values of STD ERROR U“C"'”a"‘(tz_";)“(‘;)“s“r"meﬂt
i =
0 aC oC °C OC
] 50 49.68 0.32
2 60 59.48 0.52
3 80 79.44 0.56 0.99
4 90 89.46 0.54
5 100 99.40 0.60
Remarks

Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.

Notes:

Nous L~

Calibrated By
Rajnish Mishra

Format No.'TS/CC/01, Rev. No. 04, Rev. Date:15.03.2019

Techcom Systems

Regd,
Mab

C=inail

Office - 49, Bank Colony, Alwar

{Raj.}- 301001
80063004111, 0144-2331g74

callbration_techcom@yahon £om, rajshar30@gmail.com

Standard cquipments used for calibration are traceable to National/International Standards.

The reported Expanded Uncertainty in measurement is with the coverage factor (=2)and a caverage probability of approximately 95%.
The certificate refers only to the particular item submitted for calibration.

Results reported are valid at the time of and under stated conditions of measurement.

Next calibration due date is given as requested by the customer.

This certificate shall not be reproduced except in full without
Calibration Certificate without signature

permission of CEQ of Laboratory.

is not valid,

Aulhorlzlggay

= Rajeev Sharma

ALIBRATED] &,

=tV

Lab. : Sector-4, Plot No. 334, Rajasthan Housing Board, Bhiwadi
Dist. Alwar (Raj.) 301019 Meob.: B00AONL111. o tdd-2331871

Jaipur Off.: 401-H, Gurupragya Society, Tonk Road, Jaipur {(Rajasthan)

Deihl Off.: RZ-n A3A Fact Mahe Cusa P



TECHCOM SYSTEMS

CALIBRATION CERTIFICATE

Unique Lab Report No. (ULR) - CC21 1719000000411F
CUSTOMER NAME & ADDRESS: Date of Receipt of DUC : 03/02/2020
MEATECH SOLUTIONS LLP Date of Calibration : 04/02/2020
s, e égi‘;{f‘;y e Due Date of Calibration : | 03/02/2021
Sk : Issue Date of Certificate : 05/02/2020
Page No. : 01 of 01
Calibration Certificate No.: TS/2K19-041 1(T)
TEMPERATURE SENSOR
Range/Size: Make: ID. No.:
-40 to 105 °C Campbell Scientific CS240U-L-300/06
Identification & Description of Least Count : Modal No./Sr. No : Location; Conditic.at
DUC : N/a C8240U-L --- Receipt: OK
Length of Sensor: Dia. of Sensor: Immersion Depth of i
6.35 cm 2.54¢m Sensor:
— 30 mm
Calibration performed : At Lab Ref. Standard / Procedure: [TS-90 & TS/W1/203
LEnvironmental Conditions : Temperature: (25 £2) °C Relative Humidity: (50+ 10%) ik
Standard Equipment/s used for Calibration
Sr. No. Name Make Certificate No. Traceability | Calibration Valid Upto
01 Dig. Indicator with RTD Sensor Yr 30006381 CC-2733 12/03/2020
02 Digital Multimeter Fluke C&II/ICAL/19-12/069 C&l 18/12/2020 |
CALIBRATION RESULTS
Discipline: Thermal Calibration [Group — Temperature]
Sr. Values of DUC Values of STD ERROR Uncertam(t])ca:ozf)hfiejts ek
NO. oC oC oC nC
1 50 49.68 0.32
2 60 59.48 0.52
3 80 79.42 0.58 0.99
4 90 89.46 0.54
5 100 99.38 0.62
o~ Remarks:

Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.

Notes:

N A WN—

Calibrated By
Rajnish Mishra

Format No.TS/CC/01, Rev. No.-04, Rev. Date;15.03.2019

Techcom Systeme

Regd. Office : 49, Bank Colony, Alwar (Raj.)- 301001
fdob. - 8003004111, 0144-2331871
E-mai

& caﬁbrationktechcom@yahoo.com. rajshar30@gmail.com

Standard equipments used for calibration are traceable to National/International Standards,

The reported Expanded Uncertainty in measurement is with the coverage factor (k=2) and a coverage probability of approximately 95%.
The certificate refers only to the particular item submitted for calibration.

Results reported are valid at the time of and
Next calibration due date is given as requested by the customer,

This certificate shall not be reproduced except in full without permission of CEQ of Laboratory.
Calibration Certificate without signature is not valid,

under stated conditions of measurement.

A uthorizcd}B y
Rajeev Sharma

CALIBRATED) >

Lab. : Sector-4, Piet No. 384, Rajasthan Housing Bsard, Bhiwadi

Distt, Alwar (Raj.) 301019 Mob.: 8003004111, 0144-233 1871

Jalpur Off 401-H, Gurupragya Society, Tonk Road, Jaipur (Rajasthan)
Delhi Off.; RZ-D 83A Fast Mahri Evtn Malk: 4inmam



TECHCOM SYSTEMS

CALIBRATION CERTIFICATE

—

Unique Lab Report No. (ULR) - CC211719000000412F

CUSTOMER NAME & ADDRESS: Date of Receipt of DUC : 03/02/2020
MEATECH SOLUTIONS LLP Date of Calibration : 04/02/2020
- '“:rm”;zoz"’oo‘;f(‘;ﬁ‘)“’ S, Due Date of Calibration: | 03/02/2021
g ; Issue Date of Certificate : 05/02/2020
Page No. : 01 of 01
Calibration Certificate No.: TS/2K19-0412(T)
TEMPERATURE SENSOR
Range/Size: Make: ID. No.:
-40 to 105 °C Campbell Scientific CS240U-L-300/07
Identification & Description of Least Count ; Modal No./Sr. No : Location: it
buc: N/a CS240U-L - Receipt: OK
Length of Sensor: Dia. of Sensor: Immersion Depth of er
6.35 cm 2.54cm Sensor:
30 mm
VY
Calibration performed : At Lab l Ref. Standard / Procedure: 1TS-90 & TS/W1/203
Environmental Conditions : | Temperature: (25 +2) °C Relative Humidity: (50+ 10%)
Standard Equipment/s used for Calibration
[ Sr. No. Name Make Certificate No, Traceability | Calibration Valid Upto
01 Dig. Indicator with RTD Sensor YO 30006381 CC-2733 12/03/2020
02 Digital Multimeter Fluke C&IJ/CAL/19-12/069 C&l 18/12/2020
CALIBRATION RESULTS
Discipline: Thermal Calibration [Group — Temperature]
sr. Values of DUC Values of STD ERROR U“"‘em’“g:; )“;':;’3“”'“‘"“
NO' OC DC OC DC
1 50 49,68 0.32
3 60 59.48 0.52
3 80 79.45 0.55 0.99
4 90 89.46 0.54
5 100 99.40 0.60
Remarks:
—

Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.

Notes:

Next calibration due date is given

e

Cali br%’By

Rajnish Mishra

Format No.:TS/CC/01, Rev. No.:04, Rev. Date:15.02.2019

Techcom Systems

Regd. Office : 49, Bank Colony, Alwar (Raj.)- 301001
Maob 8003004111.0144-23318?1

E=mail :

Standard equipments used for calibration
The reported Expanded Uncertainty in measurement is with the coverage factor (k=2) and a coverage probability of approximately 95%,
The certificate refers only to the particular item submitted for calibration.

Results reported are valid at the time of and under stated conditions of measurement.

as requested by the customer.

This certificate shall not be reproduced except
Calibration Certificate without signature is not

I t’:a!ihratibn_tcchcvm@yahoo com, rajshar30@gmail.com

are traceable 1o National/International Standards.

in full without permission of CEQ of Laboratory,
valid.

Authorized 'ﬁ\y
Rajeev Sharma

Lab.

: 39c.lur—4, Plot MNo. 334, Rajasthan Housing Board, Bhiwagi
Distt. Alwar (Raj.) 301019 Mob .- 8003004111, 0 144-2331871

Jalpur Off.: 401.H Gurupragya Society, Tonk Road, Jaipur (Rajasthan)
DENON AR i M e e



TECHCOM SYSTEMS

Y
cC-2117

CALIBRATION CERTIFICATE

Unigue Lab Report No. (ULR) - CC211719000000413F

CUSTOMER NAME & ADDRESS: Date of Receipt of DUC ; 03/02/2020
%EATECH SOLUT[,ONS LLP Date of Calibration 04/02/2020
é Floor, _Al-z()féégf['QH(EI)ty, See=3d, Due Date of Calibration : 03/02/2021
e o ¢ Issue Date of Certificate : | 05/02/2020
Page No. : 01 of 01
Calibration Certificate No.: TS/2K19-0413(T)
TEMPERATURE SENSOR
Range/Size: Make: ID. No.:
=40 to 105 °C Campbell Scientific | CS240U-1.-300/08
Identification & Description of Least Count : Modal No./Sr. No : Location: 2
Condition at
bUC: N/a CS240U-L Sovoin oo
Length of Sensor: Dia. of Sensor: Immersion Depth of o
6.35 cm 2.54cm Sensor:
,"‘\ 30 mm
Calibration performed : At Lab Ref. Standard / Procedure: 1TS-90 & TS/W1/203
Environmental Conditions : Temperature: (25 £y R0 Relative Humidity: (50+ 10%)
Standard Equipment/s used for Calibration
Sr. No. Name Make Certificate No. Traceability | Calibration Valid Upto
01 Dig. Indicator with RTD Sensor YCI 30006381 CC-2733 12/03/2020
02 Digital Multimeter Fluke C&I/CAL/19-12/069 | C&l 18/12/2020 |
CALIBRATION RESULTS
Discipline: Thermal Calibration [Group — Temperature]
st. Values of DUC Values of STD ERROR U““’”a"l(‘z':"zf;‘fffs“"em"m
No GC OC DC OC
1 50 49.67 0.33
2 60 59.43 0.57
3 80 79.45 0.55 0.99
4 90 89.44 0.56
5 100 99.39 0.61
F o Remarks:

Abbreviations: DUC-Device Under Calibration, STD-Standard Equipment.

Standard equipments used for calibration are traceable to National/International Standards.
The reported Expanded Uncertainty in measurement is with the coverage factor (k=2) and a coverage probability of approximately 95%.

under stated conditions of measurement,

This certificate shall not be reproduced except in full without permission of CEQ of Laboratory.

Notes:

1.
2,
3. The certificate refers only to the particular item submitted for calibration.
4. Results reported are valid at the time of and
5. Next calibration due date is given as requested by the customer.
6,
7. Calibration Certificate without Signature is not valid.

Calibrated By

Rajnish Mishra

Format No.:TS/CC/01, Rev. No.:04, Rev. Date:15.03.2019

Techcom Systems

Regd. Office - 49 Bank Colon i
1 49, ¥, Alwar (Raj.}- 301 1
Maob 8003004111. 0144-2331871 Rkl a0

nail f.::alibration_techcom@yamm com, raj

shar30@agmail.com

L] C-lb
Authorize‘dQBy
Rajeev Sharma

=

CA

LIBRATED) S

Lab. : Sector-4, Plot No. 334, Rajasthan Housing Board, Bhiwadi

Distt. Alwar (Raj.) 301019 Mob.: 8003004111, 0144-2331874

Jalpur Off.: 401.p1 Gurupragya Society, Tonk Road, Jaipur (Rajasthan)
Delhi Off.; RZ.1) ¢

A East, Dabri Extn Dalhi . 110048
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setr,a_®
Calibration Certificate

Technician: 80 s@ Serial No: 7569826 Range: 610 to 1100 HPA/MB
Part No: 2781600MA1B2YT] Work Order: 24469782 Nom. Output: 0.05 te 2.5 ¥t
Model: 278 Date: 01/28/2020 Supply: 24vdc
Ty CALIERN IO DA T Tt s e e e L SIS
APPLIED TRANSDUCER PRESSURE ERROR EQUIPMENT
PRESSURE OUTPUT CONVERSION (hPa) UNCERTAINTY
(hPa) (VDC) (hPa) (hPa)

610.02 0.0498 609.96 =006 +/~ 0.10
732.54 0.6634 732.68 0.14 +h— .10
895.02 1.27158 855.16 0.14 thyf=- i, 10
877.50 1.8881 977,62 0512 Fof 0 10
1100.02 25014 1100.28 0.26 = 010

AMBIENT CONDITIONS:

Hutiidity: 17.0 $RH Temperature: 24.0 degree C
Pressure: 995.3 hPa -

SPECIFICATIONS:
Accuracy Specification: +/- 0.5 hpPa @ +20 degree C (+68 degree F).

NOTES : ’ :

1. This calibration was performed in compliance with ANSI/NCSL 7540-1-1994.

2. Bll errors are expressed in hPa.

3. Consult specification sheet for additional information.

4. This calibration .is certified per N.I.8.T. traceable primary standards.
Reference standard: I/N_OOO4B—SNl42—DHI_PPC3—100KA7OOKS/AIOOKS.

. Reference standard cal. date: 8/13/19, :

5. This-certificate may not be reproduced, except in full, without
written approval from Setra Systems. ;

6. This calibration was performed using procedure P2781X.

.

Setra Systems Inc. | 159 Swanson Road, Boxborough, MA 01719 | www.setra.com | 800.257.3872

$80513-2 Rev. 02/18
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sétra

Calibration Certificate

Technician: so =€ Serial No: 7569830 Range: 610 to 1100 HPA/MB
Part No: 2781600MA1B2YTI1 Work Order: 24469782 Nom. Output: 0. 05 g 2.5 VDE
Model: 278 Date: 01/24/2020 Supply: 24vdc

—- - CALTBRATION DATA - — -~ oo e ——

APPLIED TRANSDUCER PRESSURE ERROR EQUIPMENT
PRESSURE QUTPUT CONVERSION (hPa) UNCERTAINTY
(hPa) (vDC) (hPa) (hPa)
610.03 0.0497 609 .93 =0.10 /= 010
132.53 0.6633 132.85 0. 12 dii= 010
i 855.03 1.27861 855.23 0.20 = D10
90T 52 1.8883 ST 0535 Hi = O, 10
1100.02 2.5009 1100.18 0.16 Ayl B 10

AMBIENT CONDITIONS:
Humidity: 25.0 %RH Temperatute: 11.5 degree C
Pressure: 1018.4 hPa

.

F

SPECIFICATIONS:
Accuracy Specification: _+/- 0.5 hPa @ +20 degree C (+68 degree F).

NOTEZ ;

This calibration .was performed in compliance with ANSI/NCSL Z540-1-1994.

. All errors are expressed in hPa.

Consult specification sheet for additional information.

This calibration is certified per N.I.S$.T. traceable primary standards.

Reference standard: I/N_00048-SN142-DHI_PPC3-100KA700KS/A100KS.

Reference standard cal. date: 8/13/19. ;

5. This"certificate may not be reproduced, except in full, without
written approval from Setra Systems. '

6. This calibration was performed using procedure P2781X.

S (iR

Setra Systems Inc. | 159 Swanson Road, Boxborough, MA 01719 | www.setra.com | 800.257.3872

SS0513-2 Rev. 02/18
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sétra

Calibration Certificate

Technician: 50 S Serial No: 7569828 Range: 610 to 1100 HPA/MB
Part No: 2781600MA1B2YT1 Work Order: 24469782 ©Nom. Output: G095 e 25 NDU
Model: 278 Date: 01/24/2020 Supply: 24vdc

- —— CALIBRATION DATA ———— ————

APPLIED TRANSDUCER PRESSURE ERROR EQUIPMENT
PRESSURE OUTPUT CONVERSION (hPa) UNCERTAINTY
(hPa) (VDC) (hPa) (hPa)
610.02 0.0492 609.84 =0.18 == B0
132.53 0.6633 T32.66 0.13 +/=~  0.10
855.01 1.27586 B55 .10 i .7 St o S )
977.52 1.8869 QYT 3 -0.14 i~ .10
1100.82 2. 5004 1100.07 0.05 S A U 6]

AMBIENT CONDITIONS:

Pressure: 1018.0 hPa

& Humidity: 11.0 %RH Temperature: 24.5 degree C
’ P

SPECIFICATIONS:

NOTES :
e

2
3
4

Accuracy Specification: +/- 0.5 hPa @ +20 degree C (+68 degree F).

This calibration.was performed in compliance with ANSI/NCSL 2540-1-1994¢.
All errors are expressed in hPa.

Consult specification sheet for additional information.

This calibration is certified per N.I.S.T. traceable primary standards.

Reference standard: I/N_00048-SN142-DHI PPC3-100KA700KS/A100KS.
Reference standard cal. date: 8/13/19.

This certificate may not be reproduced, except in full, without
written approval from Setra Systems. :

This 'calibration was performed using procedure P2781X.

Setra Systems Inc. | 159 Swanson Road, Boxborough, MA 01719 | www.setra.com | 800.257.3872

SS0513-2 Rev. 02/18
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Calibration Certificate

Technician: S0 o2 Serial No: 7569827 Range: 610 to 1100 HPA/MB
Part No: 2781600MA1B2YT1 Work Order: 24469782 Nom. Output: 008 to 2.5 NDC
Model: 278 Date: 01/24/2020 Supply: 24vdc

=5 LR —- -~ -~ CALIBRATION DATA

APPLIED TRANSDUCER PRESSURE ERROR EQUIPMENT
PRESSURE OUTPUT CONVERSION (hPa) UNCERTAINTY
(hPa) (VDC) (hPa) (hPa)
610.04 0.0499 609.98 =006 =t il
T2 52 0.6631 132,61 0.09 Ff = G
- 855.03 1.2754 B55.09 0.06 =" 01
} i ) 1..8873 877.47 (1. 09 +i=  6.10
1100.03 2.8002 1100.04 0.01 += 0 0.10

AMBIENT CONDITIONS:
Humidity: 11.0 %RH Temperature: 24.5 degree C
Pressure: 1018.0 hpPd

~

SPECIFICATIONS:
Accuracy Specification: +/- 0.5 hPa @ +20 degree C (+68 degree F).

NOTES:
l. This calibration was performed in compliance with ANSI/NCSIL Z540-1-1994.

All errors are expressed in hPa.

Consult specification sheet for additional information.

This calibration is certified per N, I.8.T. tracadbls primary standards.

Reference standard: I/N_00048~SN142-DHI_PPC3-100KA700KS/AlO0KS. ’

Reference standard cal. date: 8/13/19. : :

2. This“certificate may not be reproduced, except in full, without
written approval from Setra Systems.

6. This calibration was performed using procedure P2781X.

B0 N

Setra Systems Inc. | 159 Swanson Road, Boxborough, MA 01719 | www.setracom | 800.257.3872

$80513-2 Rev. 02/18
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CALIBRATION CERTIFICATE

H\/d TOMet Meteorology Division of OTT HydroMet

Kipp & Zonen B.V. Delftechpark 36 2628 XH Deift The Netherlands +31 152755 210 | info@kippzonen.com www. kippzonen.com

CERTIFICATE NUMBER 019482197289

PYRANOMETER MODEL SMP10-V

SERIAL NUMBER 197289

SENSITIVITY 10.72 puV/W/m? at normal incidence on horizontal pyranometer

REFERENCE PYRANOMETER Kipp & Zonen CMP 21 sn 070114 active from 01 August 2018

CALIBRATION DATE 26 August 2019

CLASSIFICATION IS0 9060, Class A (Sec. Standard)*

Calibration procedure

The indoor calibration procedure is based on a side-by-side comparison with a reference pyrancimeter under an artificial sun fed by an AC
voltage stabiliser It embodies a 150 W Metal-Halide high-pressure gas discharge lamp. Behind the lamp is a reflector with a diameter of 16.2
cm The reflector is 1 m above the pyranometers producing a vertical beam. The reference and test pyranometers are mounted herizontally on a
table, which can rotate. The irradiance at the Pyranometers is approximately 500 W/m® During the calibration procedure the reference and test
pyranometer are interchanged to correct for any non-homogeneity of the beam Temperature of calibration: 2242 °C

Hierarchy of traceability

Ihe reference pyranometer was compared with the sun and sky radiation as source under clear sky conditions using the "alternating sun-and
shade method” ISO 9846 paragraph 5. The measurements were performed in Tabernas, Spain (latitude: 37.094", longitude: -2,3547°, altitude
503m above sea level). Dates of measurements; 8, 10-12 June 2018,

The receiver surface was pointed directly at the sun using a solar tracker. During the comparisons, the instrument received tilted global
fadiation intensities from 769 to 1182 with a mean of 1031 W/m? and tilted diffuse radiation intensities from 99 to 191 with a mean of 132
W/m? The ambient temperature ranged from +22.8 to +29.7 with a mean of +27.3 °C

The direct radiation on the reference pyranometer as obtained with the alterpating-sun-shade method was compared to the DN| measured by
the absolute cavity pyrheliometer PMO6 SN 103, The PMOB is calibrated against the World Standard Group (WSG), maintained at the WRC Davos
every International Pyrheliometer Comparison (IPC). The PMO6 participates every IPC since 2005 and it participates in the vearly NPC hostad by
NREL in Golden, Colorado to verify its stability. WRR factor of PMQ6: 0.99789 (from the last IPC, IPC-201%).

I'his calibraticn proved that the reference pyranometer has been stable and that the original sensitivity 8.37 = 0.11 pV/W/m? is valid and will be
applied (see PMOD calibration details). Obssrved sensitivity differences between the conseciitive years are well within the calibration
uncertainty

PMOD calibration sietatis; The reference pyranometer was compared with the sun and sky radiation as source shder mainly clear sy conditions
using the “continueus sun-and-shade method”, The pyranometer was installed horizontally. During the comparisons. the global radiation rangad
from 638 to 1155 with a mean of 874 W/m?. The solar zenith angle varied from 23 5 to 49.8 with a mean of 32.9 degrees. The ambient
temperature ranged from +12.6 ta +26.2 with a mean of +23.7 °C. The sensitivity cdlculation is based on 435 individual measurements. The
readings of the WSG are referred to the World Radiometric Reference (WRR). The estimated uncertainty of the WRR relative to Sl is =0 3% The
abtained sensitivity value and its expanded uncertainty (95% level of confidence) are valid for similar conditions and are:8 37 + 0.11 PV /Wi m?
The measurements were performed in Davos (latitude: 46 8143 ,lengitude: -9.8458, altitude: 1558m above sea level), Dates of measurements
24, 30 June 1, 2 july 2015,

Global radiation data were caiculated from the direct solar radiation as measured with the absolute cavity pyrheliometer PMO2 (member of the
WSG. WRR-Factor: 0.998623, based on the last IPC-2010) and from the diffuse radiation as measured with a continuéus disk shaded
pyranometer Kipp & Zonen CM22 SN 020059 (ventilated with heated air.

Justification of total instrument calibration uncertainty

The combined uncertainty of the result of the calibration is the positive “root sum square” of two uncertainties.

. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference CMP 21 is + 0.11/8.37 = =+
1 31%. (See traceability text),

2. Based on experience, the expanded uncertainty of the transfer procedure (calibration by comparison) is estimated 1o be +0.5%.

lhe estimated combined expanded uncertainty is the positive “root sum square” of these two uncertainties’ (1.31% + 0.5%)= + | 41%

Notice

The calibration certificate supplied with the instrument is valid at the date of first use. Even though the calibration certificate is dated relative to
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the
instrument is taken from its packaging and exposed ta irradiance the sensitivity may deviate with time. See the 'non-stability’ value (% change in
sensitivity per year) given in the radiometer specifications.

* from October 2018 the classification conforms to 150 9060:2018. Instruments issued before that date conform to 150 9060:1990

Delft, The Netherlands, 26 August 2019

bop /1 fif Mreope

). Me M. Knoope
(inch of calibration facility) (in charge of test)

Kipp & Zonen B.V. Trade register no.: 27239004 EUR payments USD payments only

Trade name: OTT HydroMet VAT no.: NLO055.74.857.B.01 Deutsche Bank AG Deutsche Bank AG

Company registered in Delft Member of HMEI IBAN: NL70 DEUT 0265 2482 48 IBAN: DEB0O100701000162416200
BIC: DEUTNL2A BIC: DEUTDEBB101
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CALIBRATION CERTIFICATE
HydroMet

Delftechpark 36 2628 XH Delft The Netherlands +3115 2755 210 info@kippzonen.com

CERTIFICATE NUMBER 019482197288
PYRANOMETER MODEL SMP10-V
SERIAL NUMBER 197288

SENSITIVITY

REFERENCE PYRANOMETER
CALIBRATION DATE
CLASSIFICATION

10.29 pV/W/m? at normal incidence on horizontal pyranometer
Kipp & Zonen CMP 21 sn 070114 active from 01 August 2018
26 August 2019

ISO 9060, Class A (Sec. Standard)*

Calibration procedure

The indoor calibration procedure is based on a side-by-side comparison with a reference pyranometer under an artificial sun fed by an AC
voltage stabiliser. It embodies a 150 W Metal-Halide high-pressure gas discharge lamp. Behind the lamp is a reflector with a diameter of 16.2
¢m The reflector is 1 m above the pyranometers producing a'vertical beam. The reference and test pyranometers are mounted horizontally on a
table, which can rotate The irradiance ar the pyranometers is approximately S00 W/m? During the calibration procedure the reference and test
pyranometer are interchanged to cotrect for any non-homogeneity of the beam. Temperature of calibration: 22+2 °C

Hierarchy of traceability

The reference pyranometer was compared with the sun and sky radiation as source under clear sky conditions using the "alternating sun-and
shade method” ISQ 9846 paragraph 5. The measurements were performed in Tabernas, Spain (latitude: 37.094 . longitude: -2.3547 . altitude
503m above sea level). Dates of measurements: 8, 10-12 June 2018

he receiver surface was pointed directly at the sun using & solar tracker, During the comparisons, the instrument received tilted global
radiation intensities from 769 to 1182 with a mean of 1031 W/m? and tilted diffuse radiation intensities from 99 to 191 with a mean of 132
W/m? The ambient temperature ranged from +22.8 to +29.7 with a mean of +27.3 °C.

The direci radiation on the reference pyranometer as obtained with the alternating-sun-shade methoad was compared to the DNI measured by
the absolute cavity pyrheliometer PMO6 SN 103. The PMOG6 is calibrated against the World Standard Group (WSG), maintained at the WRC Davos
every International Pyrheliometer Comparison (IPC). The PMO6 participates evety IPC since 2005 and it participates in the yearly NPC hosted by
NREL in Golden, Colorado to verify its stability. WRR factor of PMO6: 0.99789 (from the last IPC, IPC-2015).

This calibration proved that the reference pyranometer has been stable and that the original sensitivity 8.37 = 0.11 pV/W/m* is valid and will be
applied (see PMOD calibration details). Observed sensitivity differences between the consecutive years are well within the calibration
uncertainty.

PMOD calibration detatls: Tre reference pyranometerwas compared with the sun and sk radiation as source (inder mainly clear sky conditions
using the “continuous sun-and-shade methed” The pyranometer was installed horizontally. During the comparisons, the global radiation ranged
trom 638 to 1195 with a mean of 874 W/m?. The solar zenith anale varied from 23.5 to 49 8 with a mean of 32.9 degrees. The ambient
temperature ranged from +12.6 to +26.2 with a mean of +23.7 °C. The sensitivity calculation is based on 435 individual measurements. 7he
readings of the WSG are referred to the World Radiometric Reference (WRR). The estimated uncertainty of the WRR relative to Sl is 0 3% The
Gbtained sensitivity value and its expanded uncertainty (95% level of confidence) are valid for similar conditions and are:8.37 +0.11 PV /WS m?
The measurements were performed in Davos (latitude: 46.8143, longitude; -9.8458", altitude: 1558m above sea level). Dates of measurements:
24, 30 June 1, 2 July 2015

Global radiation data were calculated from the direct solar radiation as measured with the absolute cavity pyrheliometer PMO2 (member of the
WSC. WRR-Factor: 0.998623, based on the last IPC-2010) and from the diffuse radiation as measured with a continuous disk shaded
pyranometer Kipp & Zonen CM22 SN 020059 (ventilated with heated air).

Justification of total instrument calibration uncertainty

The combined uncertainty of the result of the calibration is the positive "root sum square” of two uncertainties
1. The expanded uncertainty due te random effects and instrumental errors during the calibration of the reference CMP 21 1s = 0.11/8.37 = =

1 31%. (See traceability text)
£ Based on experience, the expanded uncertainty of the transfer procedure (calibration by comparison) is estimated 10 be £0.5%.

The estimated combined expanded uncertainty is the positive “root sum square” of these two uncertainties: /(1.31% + 0.5%)==141%

Naotice

The calibration certificate supplied with the instrument is valid at the date of first use. Even though the calibration certificate is dated relative to
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the

istrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with time. See the ‘non-stability’ value (% change in
sensitivity per year) given in the radiometer specifications,

* from October 2018 the ¢lassification conforms to 1SO 90602018 Instruments issued before that date conform to IS0 9060: 1990,

Delft, The Netherlands, 26 August 2019

acf/Zs m'/&”OOPQ~

. Me M. Knoope
(in ch of calibration facility) (in charge of test)

Meteorology Division of OTT HydroMet

www kippzanen.com

Kipp & Zongn B.V.
Trade name: OTT HydroMet
Company registerad in Dalft

Trade register no.: 27239004
VAT no.: NLO055.74.857.8.01
Member of HMEI

EUR payments
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IBAN: NL70 DEUT 0265 2482 48
RIC: DFELITNI 9A
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Hyd rOMet Meteorology Division of OTT HydroMet
Kipp & Zonen B.V. Delftechpark 36 2628 XH Delft The Metherlands +31 15 2755 210 Info@kippzonen.com www.Kippzonen.com
CERTIFICATE NUMBER 020137198163
PYRANOMETER MODEL SMP10-V
SERIAL NUMBER 198163
SENSITIVITY 11.13 pV/W/m? at normal incidence on horizontal pyranometer
REFERENCE PYRANOMETER Kipp & Zonen CMP 21 sn 070114 active from 01 August 2018
CALIBRATION DATE 18 December 2019
CLASSIFICATION ISO 9060, Class A (Sec. Standard)*

Calibration procedure

The indoor calibration procedure is based on a side-by-side comparison with a reference pyranometer under an artificial sun fed by an AC
voltage stabiliser. It embodies a 150 W Metal-Halide high-pressure gas discharge lamp. Behind the lamp is a reflector with a diameter of 16,2
cm. The reflector is | m above the pyranometers producing a vertical beam. The reference and test pyranometers are mounted horizontally on a
table, which can rotate. The irradiance at the pyranometers is approximately 500 W/m2, During the calibration procedure the reference and test
pyranometer are interchanged to correct for any non-homegeneity of the beam. Temperature of calibration: 22+2 °C.

Hierarchy of traceability
The reference pyranometer was compared with the sun and sky radiation as source under clear sky conditions using the “alternating sun-and-
shade method” ISO 9846 paragraph 5. The measurements were performed in Tabernas, Spain (latitude: 37.094°, longitude: -2.3547", altitude:
503m above sea level). Dates of measurements; 8, 10-12 June 2018.
The receiver surface was pointed directly at the sun using a solar tracker. During the comparisons, the instrument received tilted global
radiation intensities from 769 to 1182 with a mean of 1031 W/m* and tilted diffuse radiation intensities from 99 to 101 with a mean of 132
W/m?, The ambient temperature ranged from +22.8 to +29.7 with a mean of +27.3 °C.
The direct radiation on the reference pyranometer as obtained with the alternating-sun-shade method was compared to the DNI measured by
the absolute cavity pyrheliometer PMOG6 SN 103, The PMOE is calibrated against the World Standard Group (WSG), maintained at the WRC Davos
every International Pyrheliometer Comparison (IPC). The PMOG participates every IPC since 2005 and it participates in the yearly NPC hosted by
NREL in Golden, Colorade to verify its stability. WRR factor of PMO6: 0.99789 (from the last IPC, IPC-2015).
This calibration proved that the reference pyranometer has been stable and that the original sensitivity 8.37 £ 0.11 pV/W/m? is valid and will be
applied (see PMOD calibration details). Observed sensitivity differences between the consecutive years are well within the calibration
uncertainty.
PMOD calibration details: The reference pyranometer was compared with the sun and sky radiation as source under mainly clear sky conditions
using the “continuous sun-and-shade method”. The pyranometer was installed horizontally. During the comparisons, the global radiation ranged
from 638 to 1195 with a mean of 874 W/m*. The solar zenith angle varied from 23.5 to 49.8 with a mean of 32.9 degrees. The ambient
temperature ranged from +12.6 to +26.2 with a mean of +23.7 °C. The sensitivity calculation is based on 435 individual measurements. The
readings of the WSC are referred to the World Radiometric Reference (WRR). The estimated uncertainty of the WRR relative to Sl is =0,.3%, The
obtained sensitivity value and its expanded uncertainty (95% level of confidence) are valid for similar conditions and are:8.37 + 0.11 pV/W/m?.
The measurements were performed in Davos (latitude: 46.8143", longitude: -9 8458, altitude: 1558m above sea level). Dates of measurements:
24, 30 June 1, 2 july 2015.
Clobal radiation data were calculated from the direct solar radiation as measured with the absolute cavity pyrheliometer PMO2 {(member of the
WSC, WRR-Factor: 0.998623, based on the last IPC-2010) and from the diffuse radiation as measured with a continuous disk shaded
pyranometer Kipp & Zonen CM22 SN 020059 (ventilated with heated air).
Justification of total instrument calibration uncertainty
The combined uncertainty of the result of the calibration is the positive “root sum square” of two uncertainties.
1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference CMP 21 is + 0.11/8.37 = +
1.31%. (See traceability text).
2. Based on experience, the expanded uncertainty of the transfer pracedure (calibration by comparison) is estimated to be +0.5%.
The estimated combined expanded uncertainty is the positive “root sum square” of these two uncertainties: 4(1.312 + 0.5%)= + 1 41%.
Notice
The calibration certificate supplied with the instrument is valid at the date of first use. Even though the calibration certificate is dated relative to
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the
instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with time. See the 'non-stability' value (% change in
sensitivity per year) given in the radiometer specifications.
* from October 2018 the classification conforms to 1SO 9060:2018. Instruments Issued before that date conform to IS0 9060:1990.
Delft, The Netherlands, 18 December 2019
J: Me : M. Knoope
(in ch of calibration facility) (in charge of test)
Kipp & Zonen B.V. Trade register no.: 27239004 EUR payments USD payments only
Trade name: orT HygroMet VAT no.: NLD055.74.857.B.01 Deutsche Bank AG Deutsche Bank AG
Company registered in Delft Member of HME! IBAN: NL70 DEUT 02665 2482 48 IBAN: DE60100701000162416200
BIC: DEUTNL2A . BIC: DEUTDEBB101
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Hyd rO M et Metsorolegy Division of OTT HydroMet

Kipp & Zonen B.V. Delftechpark 36 2628 XH Delft The Nelherlands +31 15 2755 210 info@kippzonen.com wwwKip

CERTIFICATE NUMBER 020137198160

PYRANOMETER MODEL SMP10-V

SERIAL NUMBER 198160

SENSITIVITY 11.17 uV/W/m? at normal incidence on horizontal pyranometer
REFERENCE PYRANOMETER Kipp & Zonen CMP 21 sn 070114 active from 01 August 2018
CALIBRATION DATE 18 December 2019

CLASSIFICATION ISO 9060, Class A (Sec. Standard)*

Calibration procedure

The indoor calibration procedure is based on a side-by-side comparison with a reference pyranometer under an artificial sun fed by an AC
voltage stabiliser. It embodies a 150 W Metal-Halide high-pressure gas discharge lamp. Behind the lamp is a reflector with a diameter of 16.2
cm. The reflector is 1 m above the pyranometers producing a vertical beam. The reference and test pyranometers are mounted horizontally on a
table, which can rotate. The irradiance at the pyranometers is approximately 500 W/m? During the calibration procedure the reference and test
pyranometer are interchanged to correct for any non-homogeneity of the beam. Temperature of calibration: 22+2 °C.

~ Hierarchy of traceability

The reference pyranometer was compared with the sun and sky radiation as source under clear sky conditions using the “alternating sun-and-
shade method" ISO 9846 paragraph 5. The measurements were performed in Tabernas, Spain (latitude: 37.094", longitude: -2.3547°, altitude:
503m above sea level). Dates of measurements: 8, 10-12 June 2018.

The receiver surface was pointed directly at the sun using a solar tracker. During the comparisons, the instrument received tilted global
radiation intensities from 769 te 1182 with a mean of 1031 W/m? and tilted diffuse radiation intensities from 99 to 191 with a mean of 132
W/m*. The ambient temperature ranged from +22.8 to +29.7 with a mean of +27.3 °C.

The direct radiation on the reference pyranometer as obtained with the alternating-sun-shade method was compared to the DNI measured by
the absolute cavity pyrheliometer PMC6 SN 103. The PMO6 is calibrated against the World Standard Group (WSG), maintained at the WRC Davos
every International Pyrheliometer Comparison {IPC). The PMO6 participates every IPC since 2005 and it participates in the yearly NPC hosted by
NREL in Golden, Colorado te verify its stability. WRR factor of PMO6: 0.99789 (from the last IPC, IPC-2015).

This calibration proved that the reference pyranometer has been stable and that the original sensitivity 8.37 + 0.11 uV/W/m? is valid and will be
applied (see PMOD calibration details). Observed sensitivity differences between the consecutive years are well within the calibration
uncertainty.

PMOD calibration detaiis: The reference pyranometer was compaied with the sun and sky radiation as source under mainly clear sky conditions
using the "continuous sun-and-shade method". The pyranometer was installed horizontally. During the comparisons, the global radiation ranged
from 638 to 1195 with a mean of 874 W/m?. The solar zenith angle varied from 23.5 to 49,8 with a mean of 32.9 degrees. The ambient
temperature ranged from +12.6 to +26.2 with a mean of +23.7 °C. The sensitivity calculation is based on 435 individual measurements. The
readings of the WSG are referred to the World Radiometric Reference (WRR). The estimated uncertainty of the WRR relative to Sl is =0.3%. The
obtained sensitivity value and its expanded uncertainty (95% level of confidence) are valid for similar conditions and are:8.37 = 0.11 puV/W/m2.
The measurements were performed in Davos (latitude 46.8143", longitude: -9.8458". altitude: 1558m above sea level). Dates of measurements
24,30 june 1, 2 July 2015,

Global radiation data were calculated from the direct solar radiation as measured with the absolute cavity pyrheliometer PMO2 (member of the
WSG, WRR-Factor: 0.998623, based on the last IPC-2010) and from the diffuse radiation as measured with a continuous disk shaded
pyranometer Kipp & Zonen CM22 SN 020059 (ventilated with heated air),

Justification of total instrument calibration uncertainty

~ The combined uncertainty of the result of the calibration is the positive “root sum square” of two uncertainties.

1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference CMP 21 is + 0.11/8.37 = =
1.31%. (See traceability text). :

2. Based on experience, the expanded uncertainty of the transfer procedure (calibration by comparison) is estimated to be +0.5%

The estimated combined expanded uncertainty is the positive “root sum square” of these twe uncertainties: V(1.312 + 0.5%)=+ 1 41%.

Notice

The calibration certificate supplied with the instrument is valid at the date of first use. Even though the calibration certificate is dated relative to
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the
instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with time. See the 'non-stability’ value (% change in
sensitivity per year) given in the radiometer specifications,

* from October 2018 the classification conforms to ISO 9060:2018. Instruments issued before that date conform to ISO 9060:1990.

Delft, The Netherlands, 18 December 2019

bop /1 Bt Mpreope.

J. Me M. Knoope
~ {inch of calibration facility) (in charge of test)
Kipp & Zonen BV. Trade register no.: 27230004 EUR payments USD payments only
Trade name: QTT HydroMet VAT no.: NLO055.74.857.B.01 Deutsche Bank AG Deutsche Bank AG
Company registered in Delft Member of HMEI IBAN: NL70 DEUT 0265 2482 48 IBAN: DEB0100701000162416200
BIC: DEUTNL2A BIC: DEUTDEBR101
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HYU roMet Meteorology Division of OTT HydroMet
Kipp & Zonen B.V. Deiftechpark 36 2628 XH Deift The Netherlands +3115 2755 210 info@kippzenen.com www_Kippzonen.com
CERTIFICATE NUMBER 020071198159
PYRANOMETER MODEL SMP10-V
SERIAL NUMBER 198159
SENSITIVITY 9.38 pV/W/m? at normal incidence on horizontal pyranometer
REFERENCE PYRANOMETER Kipp & Zonen CMP 21 sn 070114 active from 01 August 2018
CALIBRATION DATE 17 December 2019
CLASSIFICATION ISO 9060, Class A (Sec. Standard)*

Calibration procedure

The indoor calibration procedure is based on a side-by-side comparison with a reference pyranometer under an artificial sun fed by an AC
voltage stabiliser. It embedies a 150 W Metal-Halide high-pressure gas discharge lamp. Behind the lamp is a reflector with a diameter of 16.2
cm. The reflector Is 1 m above the pyranometers producing a vertical beam. The reference and test pyranometers are mounted horizontally on a
table, which can rotate. The irradiance at the pyranometers is approximately 500 W/m?. During the calibration procedure the reference and test
pyranometer are interchanged to correct for any non-homogeneity of the beam. Temperature of calibration: 22+2 °C.

~~ Hierarchy of traceability

The reference pyranometer was compared with the sun and sky radiation as source under clear sky conditions using the “alternating sun-and-
shade method” ISO 9846 paragraph 5. The measurements were performed in Tabernas, Spain (latitude: 37.094°, longitude: -2.3547°, altitude:
503m above sea level). Dates of measurements: 8, 10-12 June 2018.

The receiver surface was pointed directly at the sun using a solar tracker. During the comparisons, the instrument received tilted global
radiation intensities from 769 to 1182 with a mean of 1031 W/m? and tilted diffuse radiation intensities from 99 to 191 with a mean of 132
W/m?. The ambient temperature ranged from +22.8 to +29.7 with a mean of +27.3 °C.

The direct radiation on the reference pyranometer as obtained with the alternating-sun-shade method was compared to the DNI measured by
the absolute cavity pyrheliometer PMO6 SN 103. The PMOG is calibrated against the World Standard Group (WSG), maintained at the WRC Davos
every International Pyrheliometer Comparison (IPC). The PMO6 participates every IPC since 2005 and it participates in the yearly NPC hosted by
NREL in Golden, Colorado to verify its stability. WRR factor of PMO6; 0.99789 (from the last IPC, IPC-2015).

This calibration proved that the reference pyranometer has been stable and that the original sensitivity 8.37 = 0.11 pV/W/m? is valid and will be
applied (see PMOD calibration details). Observed sensitivity differences between the consecutive years are well within the calibration
uncertainty,

PMQD calibration details: The reference pyranometer was compared with the sun and sky radiation as source under mainly clear sky conditions
using the “continuous sun-and-shade method”. The pyranometer was installed horizontally. During the comparisons, the global radiation ranged
from 638 to 1195 with a mean of 874 W/m?. The solar zenith angle varied from 23.5 to 49.8 with a mean of 32.9 degrees. The ambient
temperature ranged from +12.6 to +26.2 with a mean of +23.7 °C. The sensitivity calculation is based on 435 individual measurements. The
readings of the WSG are referred to the World Radiometric Reference (WRR). The estimated uncertainty of the WRR relative to Sl is +0.3%. The
abtained sensitivity value and its expanded uncertainty (95% level of confidence) are valid for similar conditions and are:8.37 + 0.11 HV/W/me,
The measurements were performed in Davos (latitude: 46.8143", longitude: -9.8458", altitude: 1558m above sea level). Dates of measurements
24, 30 June 1, 2 July 2015,

Global radiation data were calculated from the direct solar radiation as measured with the absolute cavity pyrheliometer PMO2 (member of the
WSG, WRR-Factor: 0.998623, based on the last IPC-2010) and from the diffuse radiation as measured with a continuous disk shaded
oyranometer Kipp & Zonen CM22 SN 020059 (ventilated with heated air).

Justification of total instrument calibration uncertainty

#, The combined uncertainty of the result of the calibration is the positive "root sum square” of two uncertainties.
1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference CMP 21 is+ 0.11/837 = +
1.31%. (See traceability text),
2. Based on experience, the expanded uncertainty of the transfer procedure {calibration by comparison) is estimated to be +0.5%.
The estimated combined expanded uncertainty is the positive “root sum square” of these two uncertainties: (1.312 + 0.59=+1.41%.

Notice

The calibration certificate supplied with the instrument is valid at the date of first use. Even though the calibration certificate is dated relative to
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the
instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with time. See the 'non-stability’ value (% change in
sensitivity per year) given in the radiometer specifications.

* from October 2018 the classification conforms to 150 8060:2018. Instruments issued before that date conform to I1SO 9060:1990.

Delft, The Netherlands, 17 December 2019

| Oﬂ/?/Zs M. Kmnoope.

J. Me M. Knoope
(in ch of calibration facility) (in charge of test)
Kipp & Zonen B.V. Trade register no.; 27238004 EUR payments USD payments only
Trade name: OTT HydroMet VAT no.: NLO0O55.74.857.B.01 Deutsche Bank AG Deutsche Bank AG
Company registerad in Delft Member of HME| IBAN: NL70 DEUT 0265 2482 48 IBAN: DE60100701000162416200
BIC: DEUTNL2A BIC: DEUTDEBB101
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CERTIFICATE NUMBER 020137198162
PYRANOMETER MODEL SMP10-V
SERIAL NUMBER 198162
SENSITIVITY 10.54 pV/W/m? at normal incidence on horizontal pyranometer
REFERENCE PYRANOMETER Kipp & Zonen CMP 21 sn 070114 active from 01 August 2018
CALIBRATION DATE 18 December 2019
CLASSIFICATION ISO 9060, Class A (Sec. Standard)*

Calibration procedure

»~~_ Hierarchy of traceability

The reference pyranometer was compared with the sun and sky radiation as source under clear sky conditions using the “alternating sun-and-
shade method"” ISO 9846 paragraph 5. The measurements were performed in Tabernas, Spain (latitude: 37.094", longitude: -2.3547°, altitude:
503m above sea level). Dates of measurements: 8, 10-12 June 2018.

The receiver surface was pointed directly at the sun using a solar tracker. During the comparisons, the instrument received tilted global
radiation intensities from 769 to 1182 with a mean of 1 031 W/m?* and tilted diffuse radiation intensities from 99 to 191 with a mean of 132
W/m?. The ambient temperature ranged from +22.8 to +29.7 with a mean of +27.3 °C.

The direct radiation on the reference pyranometer as abtained with the alternating-sun-shade method was compared to the DNI measured by
the absolute cavity pyrheliometer PMO6 SN 103. The PMOG is calibrated against the World Standard Group (WSG), maintained at the WRC Davos
every International Pyrheliometer Comparison (IPC). The PMOG participates every IPC since 2005 and it participates in the yearly NPC hosted by
NREL in Golden, Celorado to verify its stability, WRR factor of PMOS: 0.99789 (from the last IPC, IPC-2015).

This calibration proved that the reference pyranometer has been stable and that the original sensitivity 8.37 = 0.11 uV/W/m? is valid and will be
applied (see PMOD calibration details). Observed sensitivity differences between the consecutive years are well within the calibration
uncertainty

PMOD calibration details: The reference pyranometer was coinpared with the sun and sky radiation as source under mainly clear siy conditions
using the “continuous sun-and-shade method”. The pyranometer was installed horizontally. During the comparisons, the glebal radiation ranged
from 638 10 1195 with a mean of 874 W/m?. The solar zenith angle varied from 23.5 to 49.8 with a mean of 32,9 degrees. The ambient
temperature ranged from +12.6 to +26.2 with a mean of +23.7 °C. The sensitivity calculation is based on 435 individual measurements, The
readings of the WSG are referred to the World Radiometric Reference (WRR), The estimated uncertainty of the WRR relative to Sl is £0.3%. The
obtained sensitivity value and its expanded uncertainty (95% level of confidence) are valid for similar conditions and are:8.37 + 0.1 uV/W/m2,
The measurements were performed in Davos (latitude: 46.8143° longitude: -9.8458", altitude: 1558m above sea level), Dates of measurements:
24, 30 June 1, 2 July 2015.

Global radiation data were calculated from the direct solar radiation as measured with the absolute cavity pyrheliometer PMO2 (member of the
WSG, WRR-Factor: 0.998623, based on the last IPC-201 0) and from the diffuse radiation as measured with a continuous disk shaded
pyranometer Kipp & Zonen CM22 SN 020059 (ventilated with heated air).

Justification of total instrument calibration uncertainty

™. The combined uncertainty of the result of the calibration is the positive “root sum square” of two uncertainties.
1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference CMP 21isx Q.11/8.37 =+
1.31%. (See traceability text).
2. Based on experience, the expanded uncertainty of the transfer procedure (calibration by comparison) is estimated to be +0.5%.
The estimated combined expanded uncertainty is the positive “root sum square” of these two uncertainties: J(1.312+ 0.5%=+ 1.41%.

Notice

The calibration certificate supplied with the instrument is valid at the date of first use. Even though the calibration certificate is dated relative to
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the
instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with time. See the ‘non-stability' value (% change in
sensitivity per year) given in the radiometer specifications.

* from October 2018 the classification conforms to 150 9060:2018. Instruments issued before that date conform to ISO 9060:1990.

Delft, The Netherlands, 18 December 2019

: w/v/Zs m./é»qOOPQ~

], Me M. Knoope
{(in ch of calibration facility) (in charge of test)
Kipp & Zonen B.V. Trade register no.: 27239004 EUR payments USD payments only
Trade name: OTT HydroMet VAT no.: NLOO55.74.857 . B.01 Deutsche Bank AG Deutsche Bank AG
Company registered in Delit Member of HMEI IBAN: NL70 DEUT 0265 2482 48 IBAN: DE60?00701000162416200

BIC: DEUTNL2A BIC: DEUTDEBB101
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CERTIFICATE NUMBER 020137198165

PYRANOMETER MODEL SMP10-V

SERIAL NUMBER 198165

SENSITIVITY 10.91 uV/W/m? at normal incidence on horizontal pyranometer
REFERENCE PYRANOMETER Kipp & Zonen CMP 21 sn 070114 active from 01 August 2018
CALIBRATION DATE 18 December 2019

CLASSIFICATION ISO 9060, Class A (Sec. Standard)*

Calibration procedure

The indoor calibration procedure is based on a side-by-side comparison with a reference pyranometer under an artificial sun fed by an AC
voltage stabiliser. It embodies a 150 W Metal-Halide high-pressure gas discharge lamp. Behind the lamp is a refiector with a diameter of 16.2
¢m. The reflector is | m above the pyranometers producing a vertical beam. The reference and test pyranometers are mounted horizontally on a
table, which can rotate. The irradiance at the pyranometers is approximately 500 W/m?. During the calibration procedure the reference and test
pyranometer are interchanged to correct for any nen-homogeneity of the beam. Temperature of calibration: 22+2 i

#™ Hierarchy of traceability

The reference pyranometer was compared with the sun and sky radiation as source under clear sky conditions using the “alternating sun-and-
shade method” ISO 9846 paragraph 5. The measurements were performed in Tabernas, Spain (latitude: 37.094", longitude: -2.3547", altitude
503m above sea level). Dates of measurements: 8, 10-12 June 2018,

The receiver surface was pointed directly at the sun using a solar tracker During the comparisens, the instrument received tilted global
radiation intensities from 769 to 1182 with a mean of 1031 W/m? and tilted diffuse radiation intensities from 99 to 191 with a mean of 132
W/m?. The ambient temperature ranged from +22.8 to +29.7 with a mean of +27.3 °C.

The direct radiation on the reference pyranometer as obtained with the alternating-sun-shade method was compared to the DN| measured by
the absolute cavity pyrheliometer PMO6 SN 103, The PMOG is calibrated against the World Standard Group (WSG), maintained at the WRC Davos
every International Pyrheliometer Comparison (IPC). The PMO6 participates every IPC since 2005 and it participates in the yearly NPC hosted by
NREL in Golden, Colorado to verify its stability. WRR factor of PMO6: 0.99789 (from the last IPC. IPC-2015).

This calibration proved that the reference pyranometer has been stable and that the original sensitivity 8.37 = 0,11 pV/W/m? is valid and will be

applied (sec PMOD calibration dertails). Observed sensitivity differences between the consecutive years are well within the calibration
uncertainty

PMOD calibration details: The reference pyranometer was compared with the sun and sky radiation-as soutce under mainly clear sky conditions
using the “continuous sun-and-shade method” The pyranometer was installed horizontally. During the comparisons, the global radiation ranged
from 638 1o 1195 with a mean of 874 W/m?. The solar zenith angle varied from 23.5 to 49.8 with a mean of 32.9 degrees. The ambient
temperature ranged from +12.6 to +26.2 with a mean of +23.7 °C. The sensitivity calculation is based on 435 individual measurements. The
readings of the WSG are referred to the World Radiometric Reference (WRR). The estimated uncertainty of the WRR relative to Sl is +0.3%. The
obtained sensitivity value and its expanded uncertainty (95% level of confidence) are valid for similar conditions and are:8.37 + 0.1 pV/W/m?
The measurements were performed in Davos (latitude: 46.8143", longitude: -9.8458", altitude: 1558m above sea level). Dates of measurements:
24, 30 June 1, 2 July 2015.

Global radiation data were calculated from the direct solar radiation as measured with the absolute cavity pyrheliometer PMO2 (member of the
WSG, WRR-Factor: 0.998623, based on the last IPC-201 0) and from the diffuse radiation as measured with a continuous disk shaded
pyranometer Kipp & Zonen CM22 SN 020059 (ventilated with heated air).

Justification of total instrument calibration uncertainty

N The combined uncertainty of the result of the calibration is the positive “root sum square” of two uncertainties,

1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference CMP 21 is = 0.1 1/837 =+
1.31%. (See traceability text).

b Basecj on experience, the expanded uncertainty of the transfer procedure (calibration by comparison) is estimated to be +0.5%.
The estimated combined expanded uncertainty is the positive “root sum square” of these two uncertainties: J(1.312+ 0.59== 1.41%

Notice

* from October 2018 the classification conforms to 150 9060:2018. Instruments issued befere that date conform to 1SO 90601990,

Delft, The Netherlands, 18 December 2019

0&/7/%5 m‘/énoope-

J. Me M. Knoope
~ (inch of calibration facility) (in charge of test)
Kipp & Zonen B.Y. Trade register no.: 27239004 EUR payments USD payments only
Trade name: OTT HydroMet VAT no.: NLOO55.74.857.8.0% Deutsche Bank AG Deutsche Bank AG
Company registered in Delft Member of HMEI IBAN: NL70 DEUT 0265 2482 48 IBAN: DEBO100701000162416200

BIC: DEUTNL2A BIC: DEUTDEBB101
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CERTIFICATE NUMBER 018865196506

PYRANOMETER MODEL SMP10-V

SERIAL NUMBER 196506

SENSITIVITY 10.65 pV/W/m? at normal incidence on horizontal pyranometer

REFERENCE PYRANOMETER Kipp & Zonen CMP 21 sn 070114 active from 01 August 2018

CALIBRATION DATE 15 May 2019

CLASSIFICATION ISO 9060, Class A (Sec. Standard)*

Calibration procedure

The indoor calibration procedure is based on a side-by-side comparison with a reference pyranometer under an artificial sun fed by an AC
voltage stabiliser it embodies a 150 W Metal-Halide high-pressure gas discharge lamp. Behind the lamp is a reflector with a diameter of 16.2
cm. The reflector is 1 m above the pyranometers producing a vertical beam. The reference and test pyranometers are mounted horizontally on a
table. which can rotate. The irradiance at the pyranometers is approximately 500 W/m2. During the calibration procedure the reference and test
pyranometer are interchanged to correct for any non-homogeneity of the beam. Temperature of calibration: 2222 °C.

~ Hierarchy of traceability

The reference pyranometer was compared with the sun and sky radiation as source under ¢lear sky conditions using the “alternating sun-and-
shade method” ISO 9846 paragraph 5. The measurements were performed in Tabernas. Spain (latitude: 37.094°, longitude: -2.3547", altitude
503m above sea level). Dates of measurements: 8, 10-12 June 2018.

The receiver surface was pointed directly at the sun using a solar tracker. During the comparisons, the instrument received tilted global
radiation intensities from 769 to 1182 with a mean of 1031 W/m? and tilted diffuse radiation intensities from 99 to 181 with a mean of 132
W/m?®. The ambient temperature ranged from +22.8 to +29.7 with a mean of +27.3 °C.

The direct radiation on the reference pyranometer as obtained with the alternating-sun-shade method was compared to the DNI measured by
the absolute cavity pyrheliometer PMOG SN 103. The PMOG is calibrated against the World Standard Group (WSG). maintained at the WRC Davos
every International Pyrheliometer Comparison (IPC). The PMOG6 participates every IPC since 2005 and it participates in the yearly NPC hosted by
NREL in Golden, Colorado to verify its stability. WRR factor of PMOG: 0.99789 (from the last IPC. IPC-2015).

This calibration proved that the reference pyranometer has been stable ard that the original sensitivity 8,37 = 0.11 pV/W/m? is valid and will be
applied (see PMOD calibration details). Observed sensitivity differences between the consecutive vears are well within the calibration
uncertainty

PMOD calibration details: The reference pyranometer was compared with the sun and sky radiation as source under mainly <lsar sky conditions
using the "continuous sun-and-shade method", The pyranometer was installed horizontally. During the comparisons, the global radiation ranged
from 638 to 1195 with a mean of 874 W/m?. The solar zenith angle varied from 23.5 to 49.8 with a mean of 32.9 degrees. The ambient
temperature ranged from +12.6 to +26.2 with a mean of +23.7 °C. The sensitivity calculation is based on 435 individual measurements. The
readings of the WSG are referred to the World Radiometric Reference (WRR). The estimated uncertainty of the WRR relative to Sl is +0.3% The
obtained sensitivity value and its expanded uncertainty (95% level of confidence) are valid for similar conditions and arei8.37 + 0.11 pv/W/me
The measurements were performed in Davos (latitude: 46.8143, lengitude: -9.8458", altitude: 1558m above sea level). Dates of measurements
24, 30 June 1, 2 July 2015,

Global radiation data were calculated from the direct solar radiation as measured with the absolute cavity pyrheliometer PMO2 (member of the
W5G, WRR-Factor: 0.998623, based on the last IPC-2010) and from the diffuse radiation as measured with a continuous disk shaded
pyranometer Kipp & Zonen CM22 SN 020059 (ventilated with heated air).

Justification of total instrument calibration uncertainty

o The combined uncertainty of the result of the calibration is the positive “root sum square” of two uncertainties.

I. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference CMP 21 is = 0.11/837 = =
1.31%. (See traceability text)

2. Based on experience, the expanded uncertainty of the transfer procedure (calibration by comparison) is estimated to be =0.5%.
The estimated combined expanded uncertainty is the positive “root sum square” of these two uncertainties: (1,312 +0.5%=+ 1.41%

Notice

The calibration certificate supplied with the instrument is valid at the date of first use. Even though the calibration certificate is dated relative 1o
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the

instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with time, See the ‘non-stability' value (% change in
sensitivity per year) given in the radiometer specifications.

* from October 2018 the classification conforms to 150 9060:2018 Instruments issued before that date conform te 1ISO 9060:1990

Delft, The Netherlands, 15 May 2019

oy /Z5

J. Me
(in ch of calibration facility) (in charge of test)
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" CALIBRATION CERTIFICATE

CERTIFICATE NUMBER 020124150152

PYRHELIOMETER MODEL PH1-v

SERIAL NUMBER 190152

SENSITIVITY 22.67 pV/(W/m?)

TEMPERATURE 22+2%C

REFERENCE PYRHELIOMETER Kipp & Zonen PH 1 sn 160002 active from 01 August 2018
CALIBRATION DATE 16 December 2019

INSTRUMENT CLASS ISO 9060:2018, , spectrally flat

Calibration procedure

Exact interchange of test pyrheliomerer and reference pyrheliometer in a horizontal parallel beam of light from a Xenonlamp. Full collimation
angle of beam is 1.0°. Minimum irradiance 650 W/m?. Room temperature 22 + 2 'C.

Hierarchy of traceability

This reference pyrheliometer was compared against the absolute cavity pyrheliometer PMO6 SN 103 using the sun as source according 1o 15O
9059 “Calibration of field pyrheliometers by comparison to a reference pyrheliometer”. The reference PMOS6 is calibrated against the World
Standard Group (WSG), maintained at the WRC Daves every International Pyrheliometer Comparison (IPC). During the yearly NPC hosted by NREL
in Golden, Colorado the reference PMOG is verified. The readings are referred to the World Radiometric Reference (WRR) as stated in the WMQ
Technical Requlations, The originally estimated uncertainty of the WRR relative to S| is +0 3% The measurements were performed in Davos and
Colden, Colorado (Davos: latitude: 46.8143’, longitude: -9.8458", altitude: 1558 m above sea level; Golden: latitude: 39.742°, longitude:
105.18, altitude: 1829 m above sea level). WRR- factor of PMO6: 0.997916.

The comparison was performed in Tabernas, Spain (latitude:37.094", longitude: -2.3547", altitude: 503m above sea level). During the
Comparisons the refererice pyrheliometer received direct solar radiation with intensities ranging from 770 to 937 W/m* with a mean of 889
W/m?. The ambient air temperature ranged from +22.7 to +29.8 "C with a mean of +27.3 °C. The sensitivity calculation is based on 98 individual
measurements. The sensitivity and its expanded uncertainty (95% level of confidence) are valid for similar environmental conditions and
amount: 20.72 +0.04 pV/(W/m?2). Date of measurements:8, 10-12 june 2018

Justification of total instrument calibration uncertainty

The combined uncertainty of the result of the calibration is the positive “root sum square” of two uncertainties.

1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference PH1is
0.04/20.72= +0.22%. (See traceability text).

2. Based on experience the expanded uncertainty of the transfer procedure (calibration by non-simultaneous comparison) is estimated to be
+1%

The estimated combined expanded uncertainty (k=2) is the positive “root sum square” of these two Lncertainties: J10.222 5 13- 41 .02%
Notice

The calibration certificare supplied with the instrument is valid at the date of first use. Even though the calibration certificate is dated relative to
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the

instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with time. See the ‘non-stability’ value (% change in
sensitivity per year) given in the radiometer specifications

Delft, The Netherlands, 16 December 2019

wf/zs D,

). Me L. Schuurmans
(in ch of calibration facility) (in charge of test)
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CERTIFICATE NUMBER 020124190152

PYRANOMETER MODEL PRI-V

SERIAL NUMBER 190152

SENSITIVITY 28.70 pV/W/m? at normal incidence on horizontal pyranometer
TEMPERATURE 22+2°C

REFERENCE PYRANOMETER Kipp & Zonen PR 1 sn160001 active from 01 August 2018

CALIBRATION DATE 09 December 2019

Calibration procedure

b i i i der an artificial sun fed by an AC
The indoor calibration procedure 1$ based on a side-by-side comparison with a reference pyranometer un | ¢
voltage stabiliser. It embedies a 1 50 W Metal-Halide high-pressure gas discharge lamp. Behind the lamp is a reflector with a diameter of 16.2

cm. The reflector is 1

m above the pyranometers producing a vertical beam. The reference and test pyrangmeters are mounted horizontally on a

table, which can rotate, The irradiance at the pyranometers is approximately 500 W/m?. During the calibration procedure the reference and test
pyranometer are interchanged to correct for any non-hemogeneity of the beam.

Hierarchy of traceability

The reference pyrano

meter was compared with the sun and sky radiation as source under mainly clear sky conditions using the “alternating sun-

and-shade method” 1SO 9846 paragraph 5 on a suntracking platform. The measurements were performed in Tabernas, Spain (latitude: 37.094
longitude -2.3547", altitude: 503m above sea level)

The receiver surface was pointed directly at the sun using a solar tracker. During the comparisons, [hg instrument received ilnlted global
radiation intensities from 913 to 1181 with a mean of 1034 W/m? and tilted diffuse radiation intensities from 1 04 to 200 v_\nth a mean of 138
W/m?. The ambient temperature ranged from +22.8 to +29.7 with a mean of +27.3 °C, The sensitivity calculation fmd the single measurgmems
deviation (g) are based on 208 individual measurements. The obtained sensitivity value and its expanded uncertainty (95% level of confidence)
are valid for similar conditions and are: 27.54 + 0.14 uv/W/m?

Dates of measurements: 8- 12 June 201 8

The direct solar radia

tion as measured by the absolute cavity pyrheliometer using the sun as source was compared to the calculated direct

irradiance of the reference pyranometer. The reference PMOB is calibrated against the World Standard Group (WSG), maintained at the WRC
Davos every International Pyrheliometer Comparison (1PC). During the yearly IPC hosted by NREL in Boulder Colorado the reference PMOS is
verified. The readings are referred to the World Radiometric Reference (WRR) as stated in the WMO Technical Regulations. The originally

estimated uncertainty of the WRR relative to S| is £0.3%. The measurements were performed in Davos and Golden Colorado (Daves: latitude:

46.8143", longitude:

-9,8458", altitude: 1558 m above sea level; Golden: latitude: 39.742°, longitude: 105.18, altitude: 1829 m above sea

level). WRR factor of PMO6: 0.99789 (from the last international Pyrheliometer Comparison, IPC-2015)

Justification of total instrument calibration uncertainty

The combined uncertainty of the result of the calibration is the positive “root sum square” of two uncertainties.

1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference PR 1 is5£0.14/27.54 =%
0.36%. (See traceability text).

2 Based on experience, the expanded uncertainty of the transfer procedure (calibration by comparison) is estimated to be =0.5%

The estimated combined expanded uncertainty Is the positive “root sum square” of thess rwo uncertainties: (0,367 + 0.5%)= =0.83%:

Notice

The calibration certificate supplied with the instrument is valid at the date of first use. Even though the calibration certificate is dated relative to

manufacture, or recali

bration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the

instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with time. See the 'non-stability' value (% change in
sensitivity per year) given in the radiometer specifications

Delft, The Netherlands, 09 December 2019

e 1,

(in charge of calibration facility)

J. Mes

Kipp & Zonen BV.

Trade name: OTT HydroMet
Company registered in Delft

F. de Wit
(in charge of test)
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CALIBRATION CERTIFICATE
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CERTIFICATE NUMBER 020124190153

PYRHELIOMETER MODEL PH1-v

SERIAL NUMBER 190153

SENSITIVITY 22.48 pV/(W/m?)

TEMPERATURE 22%2°C

REFERENCE PYRHELIOMETER Kipp & Zonen PH 1 sn 160002 active from 01 August 2018
CALIBRATION DATE 17 December 2019

INSTRUMENT CLASS ISO 9060:2018, , spectrally flat

Calibration procedure

Exact interchange of test pyrheliometer and reference pyrheliometer in a horizontal parallel beam of light from a Xenonlamp. Full collimation
angle of beam is 1.0, Minimum irradiance 650 W/m2. Room temperature 22 + 2 'C

Hierarchy of traceability

This reference pyrheliometer was compared against the absolute cavity pyrheliometer PMOG6 SN 103 using the sun as source according to ISO
9059 “Calibration of field pyrheliometers by comparison to a reference pyrheliometer”. The reference PMO6 is calibrated against the World
Standard Group (WSG), maintained at the WRC Davos every International Pyrheliometer Comparison (IPC). During the yearly NPC hosted by NREL
in Golden, Colorado the reference PMOG is verified. The readings are referred 1o the World Radiometric Reference (WRR) as stated in the WMO
Technical Regulations. The originally estimated uncertainty of the WRR relative to S is +0.3%. The measurements were performed in Davos and
Golden, Colorado (Davos: latitude: 46 8143, longitude: -9.8458' altitude: 1558 m above sea level; Colden: latitude- 39.742", longitude:
105,18, altitude: 1829 m above sea level). WRR- factor of PMO6: 0.997916.

The comparison was performed in Tabernas, Spain (latitude:37.094", longitude: -2.3547" altitude: 503m above sea leval). During the
comparisons the reference pyrheliometer received direct solar radiation with intensities ranging frem 770 to 937 W/m?, with a mean of 889
W/m?. The ambient air temperature ranged from +22 7 to +29.8 'C with a mean of +27.3 'C. The sensitivity calculation is based on 98 individual

ity and its expanded uncertainty (95% level of confidence) are valid for similar environmental conditions and
amount: 20.72 +0.04 WV/(W/m?). Date of measurements:8, 10-12 june 2018

Justification of total instrument calibration uncertainty

The combined uncertainty of the result of the calibration is the positive "rost sum square” of two uncertainties.
1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference PH 1 is
0.04/20.72= +0.22%. (See traceability text),

2. Based on experience the expanded uncertainty of the transfer procedure (calibration by non-simultaneous comparison) is estimated to be
=1%.

The estimated combined expanded uncertainty (k=2) is the positive “root sum square” of these two uncertainties: J(0.22% + 13)= 47 .02%,

Notice ;

The calibration certificate supplied with the instrument is valid at the date of first use. Even though the calibration certificate is dated relative to
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the

instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with time. See the ‘non-stability' value (% change in
N sensitivity per year) given in the radiometer specifications.

Delft, The Netherlands, 17 December 2019
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CERTIFICATE NUMBER 020124190153
PYRANOMETER MODEL PR1-V
SERIAL NUMBER 190153
SENSITIVITY 28.11 pV/W/m? at normal incidence on horizontal pyranometer
TEMPERATURE 22x2'C
REFERENCE PYRANOMETER Kipp & Zonen PR 1 sn160001 active from 01 August 2018
CALIBRATION DATE 09 December 2019

Calibration procedure

The indoor calibration procedure is based on a side-by-side comparison with a reference pyranometer under an artificial sun fed by an AC
voltage stabiliser. It embodies a 150 W Metal-Halide high-pressure gas discharge lamp. Behind the lamp is a reflector with a diameter of 16.2
cm. The reflector is 1 m above the pyranometers producing a vertical beam. The reference and test pyranometers are mounted horizontally on a
table, which can rotate. The irradiance at the pyranometers is approximately 500 W/m?. During the calibration procedure the reference and test

pyranometer are interchanged to correct for any non-homogeneity of the beam.

Hierarchy of traceability

The reference pyranometer was compared with the sun and sky radiation as source under mainly clear sky conditions using the “alternating sun-
and-shade method” ISO 9846 paragraph 5 on a suntracking platform. The measurements were performed in Tabernas, Spain (latitude: 37,004,
longitude: -2,3547°, altitude: 503m above sea level),

The receiver surface was pointed directly at the sun using a solar tracker. During the comparisons, the instrument received tilted global
radiation intensities from 913 to 1181 with a mean of 1034 W/m? and tilted diffuse radiation intensities from 104 to 200 with a mean of 138
W/m®. The ambient temperature ranged from +22.8 to +29.7 with a mean of +27.3 °C. The sensitivity calculation and the single measurements
deviation (s) are based on 208 individual measurements. The obtained sensitivity value and its expanded uncertainty (95% level of confidence)
are valid for similar conditions and are: 27.54 + 0.14 uV/W/m?

Dates of measurements; 8- 12 June 2018

The direct solar radiation as measured by the absolute cavity pyrheliometer using the sun as source was compared to the calculated direct
irradiance of the reference pyranometer, The reference PMOB is calibrated against the World Standard Group (WSG), maintained at the WRC
Davos every International Pyrheliometer Comparison (IPC). During the yearly IPC hosted by NREL in Boulder Colorado the reference PMO6 is
verified. The readings are referred to the World Radiometric Reference (WRR) as stated in the WMO Technical Regulations. The originally
estimated uncertainty of the WRR relative to S| is +0.3%. The measurements were performed in Davos and Golden Colorado (Davos: latitude:
46.8143", longitude: -9.8458", altitude: 1558 m above sea level; Golden: latitude: 39.7427, longitude: 105.18", altitude: 1829 m above sea
level). WRR factor of PMO6: 0.99789 (from the last international Pyrheliometer Comparisan, 1PC-201 5)

Justification of total instrument calibration uncertainty
The combined uncertainty of the result of the calibration is the positive “root sum square” of two uncertainties,

-~ 1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference PR 1 is +0.14/27.54 =+

0.36%. (See traceability text)
2. Based on experience, the expanded uncertainty of the transfer procedure (calibration by comparison) is estimated to be +0.5%.
The estimated combined expanded uncertainty is the positive “roat sum square” of these wo uncertainties. (0.36% + 0.5%= +0.83%.

Notice

The calibration certificate supplied with the instrument is valid at the date of first use. Even though the calibration certificate is dated relative 1o
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the
instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with time, See the ‘non-stability’ value (% change in
sensitivity per year) given in the radiometer specifications.

Delft, The Netherlands, 09 December 2019
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J. Mes F. de Wit
(in charge of calibration facility) (in charge of test)

Kipp & Zonen BV. Trade register no.: 27239004 EUR payments USD payments only
Trade name: OTT HydroMet VAT no.: NLOO55.74.857.8.01 Deutsche Bank AG Deutsche Bank AG

Company registered in Delit Member of HME [BAN: NL70 DEUT 0265 2482 48 IBAN: DEB0100701000162416200
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CALIBRATION CERTIFICATE
CERTIFICATE NUMBER 020124190151
PYRHELIOMETER MODEL PH1-v
SERIAL NUMBER 190151
SENSITIVITY 22.25 pV/AW/m?)
TEMPERATURE 2242 C
REFERENCE PYRHELIOMETER Kipp & Zonen PH 1 sn 160002 active from 01 August 2018
CALIBRATION DATE 16 December 2019
INSTRUMENT CLASS ISO 9060:2018, , spectrally flat

Calibration procedure

Exact interchange of test pyrheliometer and reference pyrheliometer in a herizontal parallel beam of light from a Xenonlamp. Full collimation
angle of beam is 1.0". Minimum Irradiance 650 W/m*, Room temperature 22 + 2 °C.

Hierarchy of traceability

This reference pyrheliometer was compared against the absolute cavity pyrheliometer PMO6 SN 103 using the sun as source according to 15O
9059 “Calibration of field pyrheliometers by comparison ta a reference pyrheliometer”. The reference PMOG is calibrated against the World
Standard Group (WSG). maintained at the WRC Davos every International Pyrheliometer Comparison (IPC). During the yearly NPC hosted by NREL
in Golden, Colorado the reference PMOG is verified. The readings are referred to the World Radiometric Reference (WRR) as stated in the WMO
Technical Regulations. The originally estimated uncertainty of the WRR relative to Slis £0.3%. The measurements were performed in Davos and
Golden, Colorado (Davos: latitude: 46,8 43', longitude: -9.8458", altitude: 1558 m above sea level: Golden: latitude: 39.742" longitude:
105.18", altitude: 1829 m above sea level). WRR- factor of PMO6: 0.997916.

The comparison was performed in Tabernas, Spain (latitude:37.094", longitude: -2.3547", altitude: 503m above sea level). During the
comparisons the reference pyrheliometer received direct solar radiation with intensities ranging from 770 to 937 W/mz, with a mean of 889
W/m?. The ambient air temperature ranged from «22.7 to +29.8 °C with a mean of +27.3 °C. The sensitivity calculation is based on 98 individual

measurements. The sensitivity and its expanded uncertainty (95% level of confidence) are valid for similar environmental conditions and
amount: 20.72 +0.04 UV/(W/m?). Date of measurements:8, 10-12 June 2018

Justification of total instrument calibration uncertainty

The combined uncertainty of the result of the calibration is the Positive “root sum square” of two uncertainties.
1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference PH 1 s
0.04/20.72= £0.22%. (See traceability text).

2. Based on experience the expanded uncertainty of the transfer procedure (calibration by non-simultaneous comparison) is estimated to be
+1%.

The estimated combined expanded uncertainty (k=2} is the Positive “root sum square” of these two uncertainties: /(0.222 + 13)= +1.02%.
Notice

The calibration certificate supplied with the instrument is valid at the date of first use. Even though the calibration certificate is dated relative to
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the

instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with time. See the ‘non-stability’ value (% change in
sensitivity per year) given in the radiometer specifications,

Delft, The Netherlands, 16 December 2019
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J. Me L. Schuurmans
(in ch of calibration facility) (in charge of test)
Kipp & Zonen BV. Trade register no.: 27239004 EUR payments USD payments only
Trade name: OTT HydroMet VAT no.: NLO055.74.857.8.01 Deutsche Bank AG Deutsche Bank AG
Company registéred in Delt Member of HME| IBAN: NL70 DEUT 0265 2482 48 IBAN: DEBO100701000162416200

BIC: DEUTNL2A BIC: DEUTDEBB101
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CERTIFICATE NUMBER 020124190151

PYRANOMETER MODEL PR1-V

SERIAL NUMBER 1590151

SENSITIVITY 27.52 uV/W/m?* at normal incidence on horizontal pyranometer
TEMPERATURE 2222 °C

REFERENCE PYRANOMETER Kipp & Zonen PR 1 sn160001 active from 01 August 2018
CALIBRATION DATE 09 December 2019

Calibration procedure

The indoor calibration procedure is based on a side-by-side comparison with a reference pyranometer under an artificial sun fed by an AC
valtage stabiliser. It embodies a 150 W Metal-Halide high-pressure gas discharge lamp. Behind the lamp is a reflector with a diameter of 16.2
cm. The reflector is 1 m above the Pyranometers producing a vertical beam. The reference and test pyranometers are mounted herizontally on a
table, which can rotate. The irradiance at the pyranometers is approximately 500 W/m?. During the calibration precedure the reference and test
pyranometer are interchanged to correct for any non-homogeneity of the beam.

Hierarchy of traceability

and-shade method” ISO 9846 paragraph S on a suntracking platform. The Mmeasurements were performed in Tabernas, Spain (latitude; 37.094",
longitude: -2,3547", altitude: 503m above sea level).

The receiver surface was pointed directly at the sun using a solar tracker. During the comparisons, the instrument received tilted global
radiation intensities from 913 to 1181 with a mean of 1034 W/m? and tilted diffuse radiation intensities fraom 104 to 200 with a mean of 138
W/m* The ambient temperature ranged from +22.8 to +29.7 with a mean of +27.3 °C. The sensitivity calculation and the single measurements
deviation (o) are based on 208 individual measurements. The obtained sensitivity value and its expanded uncertainty (95% level of confidence)
are valid for similar conditions and are: 27.54 = 0.14 pV/W/m?

Dates of measurements: 8- 12 June 2018

The direct solar radiation as measured by the absolute cavity pyrheliometer using the sun as source was compared to the calculated direct
irradiance of the reference pyranometer. The reference PMO6 is calibrated against the World Standard Group (WSG), maintained at the WRC
Davos every International Pyrheliometer Comparison (IPC). During the yearly IPC hosted by NREL in Boulder Colorado the reference PMOS is
verified. The readings are referred to the World Radiometric Reference (WRR) as stated in the WMO Technical Regulations. The originally
estimated uncertainty of the WRR relative to Sl is £0.3%. The measurements were performed in Davos and Golden Colorado (Davos: latitude:
46.8143", longitude: -9.8458", altitude: 1558 m above sea level: Golden: latitude: 39.742', longitude: 105.18", altitude: 1829 m above sea
level). WRR factor of PMOS: 0,99789 (from the last international Pyrheliometer Comparison, IPC-201 5)

Justification of total instrument calibration uncertainty

The combined uncertainty of the result of the calibration is the positive “root sum square” of two uncertainties.
1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference PR 1 is £0.14/27.54 =+

F o 0.36%. (See traceability text),

2. Based on experience, the expanded uncertainty of the transfer procedure (calibration by comparison) is estimated to be +0.5%.
The estimated combined expanded uncertainty is the positive “root sum square” of these two uncertainties: +(0.36% + 0.5%)= +0.83%

Notice

The calibration certificate supplied with the instrument is valid at the date of first use, Even though the calibration certificate is dated relative to
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the
instrument is taken from its packaging and exposed to irradiance the seasitivity may deviate with time. See the ‘non-stability’ value (% change in
sensitivity per year) given in the radiometer specifications,

Delft, The Netherlands, 09 December 2019
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(in charge of calibration facility) (in charge of test)
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CALIBRATION CERTIFICATE

CERTIFICATE NUMBER 020124190150

PYRHELIOMETER MODEL PH1-V

SERIAL NUMBER 190150

SENSITIVITY 22.95 uv/(W/m?)

TEMPERATURE 222 C

REFERENCE PYRHELIOMETER Kipp & Zonen PH 1 sn 160002 active from 01 August 2018
CALIBRATION DATE 16 December 2019

INSTRUMENT CLASS ISO 9060:2018, , spectrally flat

Calibration procedure

Exact interchange of test pyrheliometer and reference pyrheliometer in a horizontal parallel beam of light from a Xenonlamp. Full collimation
angle of beam is 1.0". Minimum irradiance 650 W/m?. Room temperature 22 + 2 'C.

Hierarchy of traceability

This reference pyrheliometer was compared against the absolute cavity pyrheliometer PMO6 SN 103 using the sun as source according to ISO
9059 "Calibration of field pyrheliometers by comparison to a reference pyrheliometer”. The reference PMO6 is calibrated against the World
Standard Group (WSG), maintained at the WRC Davos every International Pyrheliometer Comparison (IPC), During the yearly NPC hosted by NREL
in Golden, Colorado the reference PMO6 is verified. The readings are referred to the World Radiometric Reference (WRR) as stated in the WMO
Technical Regulations. The originally estimated uncertainty of the WRR relative to Sl is £0.3%. The measurements were performed in Davos and
Golden, Colarado (Davos: latitude: 46.8143, longitude: -9.8458", altitude: 1558 m above sea level: Golden: latitude: 39.742", longitude:
105.18", altitude: 1829 m above sea level). WRR- factor of PMO6: 0.997916.

The comparison was performed in Tabernas, Spain (latitude:37.094", longitude: -2.3547", altitude: 503m above sea level). During the
comparisons the reference pyrheliometer received direct solar radiation with intensities ranging from 770 to 937 W/m?, with a mean of 889
W/m?. The ambient air temperature ranged from +22.7 to +29.8 'C with a mean of +27.3 °C. The sensitivity calculation is based on 98 individual

measurements. The sensitivity and its expanded uncertainty (95% level of confidence) are valid for similar environmental conditions and
amount: 20.72 £0.04 pV/(W/m?). Date of measurements:8, 10-12 June 2018

Justification of total instrument calibration uncertainty

The combined uncertainty of the result of the calibration is the positive “root sum square” of two uncertainties,

1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference PH 1 is
0.04/20.72= £0.22%. (See traceability text),

2. Based on experience the expanded uncertainty of the transfer procedure (calibration by non-simultaneous comparison) is estimated to be
+1%.

The estimated combined expanded uncertainty (k=2) is the positive “root sum square” of these two uncertainties: J(0.22% + 13)= 21.02%.
Notice

The calibration certificate supplied with the instrument is valid at the date of first use. Even though the calibration certificate is dated relative to
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the

instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with time. See the 'non-stability’ value (% change in
sensitivity per year) given in the radiometer specifications.

Delft, The Netherlands, 16 December 2019
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CERTIFICATE NUMBER 020124190150
PYRANOMETER MODEL PR1-V
SERIAL NUMBER 190150
SENSITIVITY 29.04 pV/W/m? at normal incidence on horizontal pyranometer
TEMPERATURE 2220
REFERENCE PYRANOMETER Kipp & Zonen PR 1 sn160001 active from 01 August 2018
CALIBRATION DATE 09 December 2019

Calibration procedure

The indoor calibration procedure is based on a side-by-side comparison with a reference pyranometer under an artificial sun fed by an AC
voltage stabiliser, It embodies a 150 W Metal-Halide high-pressure gas discharge lamp. Behind the lamp is a refiector with a diameter of 16.2
€m. The reflector is | m above the pyranometers producing a vertical beam. The reference and test pyranometers are mounted horizontally on a
~ table, which can rotate. The irradiance at the pyranometers is approximately 500 W/mz. During the calibration procedure the reference and test
*  Pyranometer are interchanged to correct for any non-homogeneity of the beam,

Hierarchy of traceability

The receiver surface was pointed directly at the sun using a solar tracker. During the comparisons. the instrument received tilted global
radiation intensities from 913 to 1181 with a mean of 1034 W/m? and tilted diffuse radiation intensities from 104 1o 200 with a mean of 138
W/m?, The ambient temperature ranged from +22 8 to +29.7 with a mean of +27.3 ¢C. The sensitivity calculation and the single measurements
deviation (o) are based on 208 individual measurements. The obtained sensitivity value and its expanded uncertainty (95% level of confidence)
are valid for similar conditions and are: 27.54 + 0.14 uyV/W/m?

Dates of measurements: 8- 12 June 2018

The direct solar radiation as measured by the absolute cavity pyrheliometer using the sun as source was compared to the calculated direct
irradiance of the reference pyranometer. The reference PMO6 is calibrated against the World Standard Group (WSG), maintained at the WRC
Davos every International Pyrheliometer Comparison (IPC). During the yearly IPC hosted by NREL in Boulder Colorado the reference PMO6 s
verified. The readings are referred to the World Radiometric Reference (WRR) as stated in the WMO Technical Regulations. The originally
estimated uncertainty of the WRR relative to Sl is +0.3%. The measurements were performed in Davos and Golden Colorado (Davos: latitude:
46.8143’, longitude: -9.8458, altitude: 1558 m above sea level; Golden: latitude: 39.742°, longitude: 105.1 8, altitude: 1829 m above sea
level). WRR factor of PMOSG: 0.99789 (from the last international Pyrheliometer Comparison, IPC-201 53

Justification of total instrument calibration uncertainty

The combined uncertainty of the result of the calibration is the positive “root sum square” of two uncertainties,
1. The expanded uncertainty due to random effects and instrumental errors during the calibration of the reference PR 1 is =0.14/27.54 =+

S 0.36%. (See traceability text)

2, Based on experience, the expanded uncertainty of the transfer procedure (calibration by comparison) is estimated to be <0.5%
The estimated combined expanded uncertainty is the positive “root sum square” of these two uncertainties: /(0.36% + 0.5%)= +0,83%.

Naotice

The calibration certificate supplied with the instrument i< valid at the date of first use. Evan though the calibration eertificate ic dated relative to
manufacture, or recalibration, the instrument does not undergo any sensitivity changes when kept in the original packing. From the moment the
instrument is taken from its packaging and exposed to irradiance the sensitivity may deviate with time. See the ‘non-stability’ value (% change in
sensitivity per year) given in the radiometer specifications.

Delft, The Netherlands, 09 December 2019
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