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Certificate of Calibration
Model: CR1000 Serial Number: 66276

Temperature Option: Extended Temperature Tested

Test Panel Location: 2

CSI Calibration Number: 200319322

Calibration Procedures: TST12215A R14 TST12215C R21 PRC33A R24

Instrument Calibration Condition

Received Disposition: In Tolerance
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: 19-Mar-20 Recommended Interval: 3 Years of Service

Report of Calibration Standards Used

Make/Model Serial Number Cal. Due Date Trace Number
Krohn Hite 523 AF50066 24-Feb-21 AF50066
CSI Oscillator 08/20 01 14-Jun-20 USNOQO/NIST

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.

Docwment shall not be reproduced except in full, without the written approval of Campbell Scientific, Inc.
Page 1 of 2
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Instrument Data Report
Analog Input Accuracy

S/N: 66276
Datalogger Option:  Extended Temperature Tested

Single-Ended (Full Scale) Differential
Range |Input (mV) |*Tolerance (mV) |As Received (mV) |As Returned (mV) |As Received (mV) |As Returned (mV) |Temp. (°C)
6 5000 +3 5001.02 4999.48 5002.21 5000.34 248
6 -5000 +3 -5001.20 -5000.51 -5000.51 -5000.00 248
5 2500 +1.5 N/A N/A 2500.76 2500.08 24.8
4 250 +0.15 N/A N/A 250.032 250.061 248
3 25 +0.015 N/A N/A 25.005 25.004 248
2 7.5 +0.0045 N/A N/A 7.501 7.503 248
1 25 +0.0015 N/A N/A 2.500 2:500 248
1 -2.5 +0.0015 N/A N/A -2.501 -2.501 248
6 5000 +6 N/A 5000.13 N/A 5000.34 -25
6 5000 16 N/A 5002.09 N/A 5001.70 50
6 5000 +9 N/A 5000.74 N/A 5001.03 -55
6 5000 19 N/A 5001.57 N/A 5000.34 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

0.55

0.71

248

Real-Time Clock

Tolerance (min/year)

As Returned (min/year)

Temp. (°C)

+ 3 minutes

Within Tolerance

-55 to +85

Laboratory Environment

Temperature (°C)

Relative Humidity (%)

24.8

45,

y

Calibration Technician
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Certificate of Calibration
Model: CR1000 Serial Number: 35785

Temperature Option: Extended Temperature Tested

Test Panel Location: 2

CSI Calibration Number: 200320633

Calibration Procedures: TST12215A R14 TST12215C R21 PRC33A R24

Instrument Calibration Condition

Received Disposition:  In Tolerance
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: 20-Mar-20 Recommended Interval: 3 Years of Service

Report of Calibration Standards Used

Make/Model Serial Number Cal. Due Date Trace Number
Krohn Hite 523 AF50066 24-Feb-21 ~ AF50066
CSI Oscillator 08/20 01 14-Jun-20 USNO/NIST

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.

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

Page 1 of 2

e s —— BAC A AOAA AL LI L 11T OAANA ATO A | AAF AA™ AAANA | AAF AA™ AAARALA 1



Instrument Data Report

Analog Input Accuracy

S/N: 35785
Datalogger Option:  Extended Temperature Tested

Single-Ended (Full Scale) Differential
Range |Input (mV) |*Tolerance (mV) |As Received (mV) |As Returned (mV) |As Received (mV) |As Returned (mV) | Temp. (°C)
6 5000 +3 4998.23 4999.84 4999.32 4999.32 243
6 -5000 +3 -4999.07 -5000.16 -4999.33 -4999.33 243
5 2500 +1.5 N/A N/A 2500.00 2499.79 24.3
4 250 +0.15 N/A N/A 250.044 249,999 243
3 25 +0.015 N/A N/A 24.998 25.001 243
2 1.5 +0.0045 N/A N/A 7.500 7.500 24.3
1 25 +0.0015 N/A N/A 2.499 2499 243
1 -2.5 +0.0015 N/A N/A -2.500 -2.501 243
6 5000 +6 N/A 5000.34 N/A 5000.00 -25
6 5000 +6 N/A 4998.99 N/A 5001.35 50
6 5000 +9 N/A 5001.41 N/A 5001.37 -55
6 5000 19 N/A 4998.95 N/A 4998.99 85

*Tolerance values are specified accuracy not including offset. Offset voltages are not included because an offsst 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

0.52

0.73

|24.3

Real-Time Clock

Tolerance (minlyear)

As Returned (min/year)

Temp. (°C)

+ 3 minutes

Within Tolerance

-55 to +85

Laboratory Environment

Temperature (°C)

Relative Humidity (%)

24.3

44,

r

Calibration Technician

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

" WHEN MEASUREMENTS MATTER

E CAMPBELL

Certificate of Calibration
Model: CR1000 Serial Number: 35782

Temperature Option: Extended Temperature Tested

Test Panel Location: 4

CSI Calibration Number: 200319323

Calibration Procedures: TST12215AR14 TST12215C R21 PRC33A R24

Instrument Calibration Condition

Received Disposition:  In Tolerance
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: 19-Mar-20 Recommended Interval: 3 Years of Service

Report of Calibration Standards Used

Make/Model Serial Number Cal. Due Date Trace Number
Krohn Hite 523 AF50066 24-Feb-21 AF50066
CSI Oscillator 08/20 01 14-Jun-20 USNO/NIST

Calibration Procedures

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

CSil 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.
3 .

-

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

Page 1 of 2

M mreetnell Crcmemifm e 1 QAR WA A0NNA NI L] Aaman 1TIT OA994 A70A 1 A2E 997 ONANN 1 ADE 997 ONNA C | vinsasi amomcmballaal aae



Instrument Data Report

Analog Input Accuracy

S/IN: 35782
Datalogger Option:  Extended Temperature Tested

Single-Ended (Full Scale) Differential
Range |Input (mV) |*Tolerance (mV) |As Received (mV) |As Returned (mV) |As Received (mV) |As Returned (mV) |Temp. (°C) {
6 5000 +3 5000.71 4999 .38 4998.66 4998.66 248 |
6 -5000 +3 -4999.30 -4989.29 -4999.33 -4998.66 24.8 ]
5 2500 +1.5 N/A N/A 2499.41 2499.07 24.8
4 250 +0.15 N/A N/A 249,897 249,947 248
3 25 +0.015 N/A N/A 24994 24998 248
2 75 +0.0045 N/A N/A 7.498 7.499 248
1 25 +0.0015 N/A N/A 2.500 2.501 248
1 2.5 +0.0015 N/A N/A -2.500 -2.500 24.8 L
6 5000 +6 N/A 5001.19 N/A 4999.66 -25 j
6 5000 +6 N/A 54999.26 N/A 4997.99 (50
6 5000 19 N/A 5001.28 N/A 4999 66 55
6 5000 9 N/A 4997.71 N/A 4997.33 |85

*Tolerance values are specifi

ed 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

0.56

10.63

248

Real-Time Clock

Tolerance (minlyear)

As Returned (minfyear) Temp. (°C)

+ 3 minutes

Within Tolerance

-55 to +85

Laboratory Environment

ZV

Temperature (°C) Relative Humidity (%)
24.8 |45.
el )

Calibration Technician

Document shall not be reproduced except in full, without the written approval of Campbell Scientific, Inc.
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E CAMPBELL
=3 SCIENTIFIC

Certificate of Calibration
Model: CR1000 Serial Number: 19459

Temperature Option: Extended Temperature Tested

Test Panel Location: 5

CSlI Calibration Number: 200319324

Calibration Procedures: TST12215A R14 TST12215C R21 PRC33A R24

Instrument Calibration Condition

Received Disposition:  In Tolerance
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: 12-Mar-20 Recommended Interval: 3 Years of Service

Report of Calibration Standards Used

Mzke Modz] Serial Number Cal. Due Date Trace Number
Krohn Hits 523 AF50066 24-Feb-21 AF50066
CSl Oscilli=ior 08/20 01 14-Jun-20 USNO/NIST

& al_ibration Procedures

Volizge Exciss Analog Input Ranges Pulse Counters
Syst=m 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
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Instrument Data Report
Analog Input Accuracy

S/N: 19459
Datalogger Option: ~ Extended Temperature Tested

Single-Ended (Full Scale) Differential
Range |Input (mV) |*Tolerance (mV) |As Received (mV) |As Returned (mV) |As Received (mV) |As Returned (mV) |Temp. (°C) |
6 5000 +3 4999.29 5000.41 5000.34 5001.68 24.8 '
6 -5000 +3 -5000.03 -5001.61 -5000.34 -5001.68 248 ]
5 2500 +1.5 N/A N/A 2500.34 2500.58 24.8 1
4 250 +0.15 N/A N/A 250.002 250.019 248
3 25 +0.015 N/A N/A 25.003 25.003 248 ;
2 7.5 +0.0045 N/A N/A 7.499 7.500 248 |
1 25 +0.0015 N/A N/A 2.500 2.500 (24.8
1 -2.5 +0.0015 N/A N/A -2.500 -2.499 248
6 5000 +6 N/A 5000.93 N/A 5000.34 -25
6 5000 16 N/A 5000.52 N/A 5001.67 50
6 5000 +9 N/A 5003.21 N/A 15002.20 55
6 5000 19 N/A 5001.63 N/A 5001.16 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

0.59

0.66

24.8

Real-Time Clock

Tolerance (minl/year)

As Returned (min/year)

Temp. (°C)

+ 3 minutes

Within Tolerance

-55to +85

Laboratory Environment

Temperature (°C)

Relative Humidity (%)

24.8

45.

'Calibratjon Technician

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

WHEN MEASUREMENTS MATTER

Iz

TES25 CALIBRATION SHEET

‘\‘_ g i

RMA: 31678
Serial Number: 69925-716

Funnel Size 6.064 in.

Technician: Carlos Santos

Checkout Date: 3/27/2020

As Received Measurements

Tips Per 473mL Reservoir

Nozzle # 1* 2 3 Average
NB-6 . 56 57 56 56.33
As Returned; Repair/Calibration Measurements
Tips Per 473mL Reservoir
Nozzle # 1* 2 3 Average
NB-6 57 57 57 57 B

The average flow rate for the testing above is just under 2 in/hr or (50 mm/hr)

Calibrationjfechnician
; D r o : Acceptable Tips Per | Acceptable Tips Per
3Ft;;1i:::111:tl:::er Funnel Area C]:u;lg:y : Ra".':?" Per! ?7[);3;_,2:1:;515'\'[;?: 473mL Reservoir 473mL Reservoir
P | L (#1%) up to 1 in/hr (£3%) 1-2 in/hr
5.94 in. 27.71 in? 454 mL 0.01 in. 104.2 103.1-105.5 101.1-107.3
6.064 in. 28.88in> | 4.73mL 0.01 in. 100.0 99.0-101.0 97.0-103.0
8.00 in. 50.27 in? 8.25mL 0.01 in. 573 56.8-57.9 55.6-59.1
9.664 in. 73.35in? 4.73 mL 0.1 mm. 100.0 99.0-101.0 97.0-103.0
(o
o3y
.

Cambbell Scientific Inc | RIGW 1NN K | | Aman 11T 04974 1 R
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CANMPBELL

E SCIENTIFIC
\/ WHEN MEASUREMENTS MATTER

TES25 CALIBRATION SHEET

RMA: 31678 Technician: Carlos Santos
Serial Number: 47094-708 Checkout Date: 3/27/2020
Funnel Size [8.00 in.
As Received Measurements
Tips Per 473mL Reservoir
Nozzle # ™ D o 3 Average
NB-6 56 56 56 56
As Returned; Repair/Calibration Measurements
Tips Per 473mL Reservoir
Nozzle # 1= 2™ 3 Average
NB-6 57 57 37 57

The averag_e_ﬂow rate for the testing above is just under 2 in/hr or (50 mm/hr)

Calibration Technician

B e et | Pkt |Raintiipec) Opeimal TP | G50 L O | A
5 (£1%) up to 1 in/hr (£3%) 1-2 in/hr
s94in. | 2771 | 454mL | 0.0l in. 1042 103.1-105.5 101.1-107.3
6064in. | 2888’ | 473mL 00l in. 100.0 99.0-101.0 97.0-103.0
8.00 in. 5027in* | 825mL  001in. 573 | 56.8-57.9 55.6-50.1
9664in. | 7335in* | 473mL 0.1 mm. 100.0 99.0-101.0 97.0-103.0

Rl AnA/A &1 1 1 - 1rT AaAanAA4 AAmrE AR AaA-
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TES25 CALIBRATION SHEET

RMA: 31678 Technician: Carlos Santos
Serial Number: 44946-0810 Checkout Date: 4/6/2020
Funnel Size [8.00 in.
As Received Measurements -
Tips Per 473mL Reservoir '
Nozzle # 1 2% ar Average o
NB-6 58 56 57 B 57
As Returned; Repair/Calibration Measurements
Tips Per 473mL Reservoir
'Nozzle # 1* 2™ 3~ Average
NB-6 57 34 57 57

The average flow rate for the testing above is just under 2 in/hr or (50 mm/hr)

Calibration Technician

|

e | Pumel Area | Bucket | Ralofal er | Optimal Tips P | 4GSl Tes b | Aceptable Tios Pr
(1%) up to 1 in/hr (£3%) 1-2 in/hr
5.94 in. 2771 | 454mL | 0.01in. 104.2 103.1-105.5 101.1-1073 |
6.064 in. 2888in> | 473mL | 0.0l in. 1000 © 99.0-101.0 | 97.0-103.0 |
8.00 in. 5027in* | 825mL | 00lin. | 573 568579 | 55.6-59.1 |
9.664in. | 7335in* | 4.73mL | 0.1 mm. 100.0 99.0-101.0 97.0-103.0 |

Campbell Scientific. Inc. | 815 W 1800 N | 1 anan 1IT 84291 | D 425 797 A4AE 1 = 4nr Ano msnn




E5 géfé'fgf:'ié RM Young Service
ATTE Model 05103

RMA: 31678 Technician: Carlos Santos
Serial Number: 105343 Checkout Date: 3/25/2020

Accessories Received: cable Vane Propeller u Propeller Nut Mount Clamp

Condition as received: |Fair

Repairs Additional Repair Notes

Replaced Prop Bearings... Replaced Propeller Nut.... U
Replaced Vertical Bearings U Replaced Prop. Shaft w/Hub
Replaced Coil................... [ Replaced Nose Cone........ O
Replaced Potentiometer... U Replaced Lower Housing. O
'Aligned Potentiometer..... Replaced Circuit Board.... U
»jRep]aced /21 4T TR———— O Repaired Cable................. O
iReplaced Propeller;...c.. O] Replaced Cable................ O
El\!o Repairs Needed.......... O

Wind Direction Linearity Test

Wind Speed Output Test

*Reference Point| 30 | 90 180 270 350
30 90 179 268 349

Measured

* Reference is not traceable to a standard. It is used for checkout purposes only.

! *Wind Vane Torque Test : **Propeller Torque Test

Vane Torque: Pass Propeller Torque:

*Measured with RM Young Torque Gauge and fixture in CW&CCW at four locations.
**Measured with RM Young Torque Disk.

Campbell Scientific, Inc. | 815 W 1800 N | Logan, UT 84321 | P. 435.227.9105 | F. 435.227.9106 | www.campbellsci.com



E CAMPBELL RM Young Service
SCIENTIFI Model 05103

S~~~ WHEN MEASUREM

RMA: 31678 Technician: Carlos Santos
Serial Number: 105345 Checkout Date: 3/25/2020

Accessories Received: caple ©  vane ©

Propeller L Propeller Nut P Mount Clamp i

Condition as received: |Good. W

Repairs Additional Repair Notes
Replaced Prop Bearings... ¥ |Replaced Propeller Nut... r
Replaced Vertical Bearings I |Replaced Prop. Shaft w/Hub [~
Replaced Coil................... ™ |Replaced Nose Cone....... r
Replaced Potentiometer ... I |Replaced Lower Housing r
Aligned Potentiometer ..... [¥ |Replaced Circuit Board... r
Replaced Vane........ccovvinisi I |Repaired Cable................ r
Replaced Propeller........... ™ |Replaced Cable ............... r
No Repairs Needed .......... —

Wind Direction Linearity Test
*Reference Point| 30 9 | 180 270
30 | 90 180 270 350

Measured

* Reference is not traceable to a standard. It is used for checkout purposes oﬁi;}.

*Wind Vane Torque Test

**Propeller Torque Test
Ch

Vane Torque:

Propeller Torque:

Pass

*Measured with RM Young Torque Gauge and fixture in CW&CCW at four locations.
**Measured with RM Young Torque Disk.

Campbell Scientific, Inc. | 815 W 1800 N | Logan, UT 84321 | P. 435.227.9105 | F. 435.227.9106 | www.campbellsci.com



CAMPBELL

Ej  SCIENTIFIC
" WHEN MEASUREMENTS MATTER

Certificate of Calibration
Model: HMP45C Serial Number: C0540083

CSI Calibration Number: 200325411
Calibration Procedures: TST_HMPCAL R4 PRC33A R24

Instrument Calibration Condition

Received Disposition:  In Tolerance
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-Mar-20 Recommended Interval: 1 Year of Service

Report of Calibration Standards Used

Make/Model Serial Number Cal. Due Date Trace Number
HMT-337 F0840130 05-Aug-20 2000232-120805-HMT337-F0840130
CR3000 1870 04-Mar-23 170306585

CSil 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 technigue.
Policies and procedures at this facility comply with ISO-9001.

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

Page 1 of 2
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S/N: C0540083

Instrument Data Report

Relative Humidity Measurements

As Received (%RH)

As Returned (%RH)

Reference |Device Difference |Reference |Device Difference |Tolerance (%RH)
20.2 20.3 0.1 20.5 21.0 0.5 +2
49.7 496 -0.1 50.0 50.5 0.5 +2
88.0 87.0 -1.0 88.5 87.9 -0.6 +2

Temperature Measurements

As Received (°C)

As Returned (°C)

Reference

Device

Difference

Reference

Device

Difference

Tolerance (°C)

|24.0

23.8

0.2

245

244

-0.1

+0.2

Laboratory Environment

Temperature (°C) 'Relative Humidity (%)

24.0 24.
' .
Il =1l J
~ _ Calibration Technician

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

, SCIENTIFIC
" WHEN MEASUREMENTS MAT

Certificate of Calibration
Model: HMP45C Serial Number: D3230013

CSl Calibration Number: 200325418
Calibration Procedures: TST_HMPCAL R4 PRC33A R24

Instrument Calibration Condition

Received Disposition:  In Tolerance
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-Mar-20 Recommended Interval: 1 Year of Servics

Report of Calibration Standards Used

Make/Model Serial Number Cal. Due Date Trace Number
HMT-337 F0840130 05-Aug-20 2000232-120805-HMT337-F0840130
CR3000 1870 04-Mar-23 170306585

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

Document shall not be reproduced éxcept in full, without the written zpproval of Campbell Scisntific, Inc.

Page 1 of 2
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Instrument Data Report

S/N: D3230013

Relative Humidity Measurements

As Received (%RH) As Returned (%RH)
Reference |Device Difference |Reference |Device Difference |Tolerance (%RH)
20.2 20.1 -0.1 205 20.4 -0.1 +2
497 49.7 0.0 50.0 50.3 0.3 +2
88.0 87.6 -0.4 88.5 88.3 -0.2 2

Temperature Measurements -

As Received (°C)

As Returned (°C)

Reference

Device

Difference

Reference

Device

Difference

Tolerance (°C)

24.0

23.9

-0.1

245

24.4

-0.1

+0.2

Laboratory Environment

Temperature (°C) 'Relative Humidity (%)
240 - 24.

- Calibration Technician

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

Page 2 0f 2



Ej CAMPBELL

SCIENTIFIC
S WHEN MEASUREMENTS MATTER

Certificate of Calibration
Model: HMP45C- Serial Number: F3450040

CSl Calibration Number: 200325415
Calibration Procedures: TST_HMPCAL R4 PRC33A R24

Instrument Calibration Condition

Received Disposition: In Tolerance
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-Mar-20 Recommended Interval: 1 Year of Service

Report of Calibration Standards Used

Make/Model Serial Number Cal. Due Date Trace Number
HMT-337 F0840130 05-Aug-20 2000232-120805-HMT337-F0840130
CR3000 1870 7 04-Mar-23 170306585

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

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

Page 1 of 2
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Instrument Data Report

S/N: F3450040
Relative Humidity Measurements

As Received (%RH) As Returned (%RH)
Reference |Device Difference |Reference |Device Difference |Tolerance (%RH)
(20.2 20.3 0.1 20.5 21.2 0.7 +2
(49.7 496 -0.1 50.0 50.8 0.8 12
|88.0 86.4 -1.6 88.5 87.6 -0.9 +2

Temperature Measurements

! As Received (°C) As Returned (°C)
Reference |Device Difference |Reference |Device Difference |Tolerance (°C)
(24.0 242 0.2 245 246 0.0 +0.2

Laboratory Environment

'Relative Humidity (%)
|24.

Temperature (°C)
240

et
- 2 L

AN e > .. S —
Calibration Technician

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

SCIENTIFIC
N WHEN MEASUREMENTS MATTER

Certificate of Calibration
Model: HMP45C Serial Number:

CSl Calibration Number: 200325413
Calibration Procedures: TST_HMPCAL R4 PRC33A R24

Instrument Calibration Condition
Received Disposition:  In Tolerance
Returned Disposition: ) In Tolerance

Recommended Calibration Schedule

F3450047

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 thzat this instrument be calibrated
in accordance with the interval stated below to insure sustained accuracy and reliable performance.

Calibration Date: 25-Mar-20 Recommended Interval: 1 Year of Service

Report of Calibration Standards Used

Make/Model Serial Number Cal. Due Date Trace Number
HMT-337 F0840130 05-Aug-20 2000232-120805-HMT337-F0840130
CR3000 1870 04-Mar-23 170306585

CSI 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.

Policies and procedures at this facility comply with 1SO-9001.

Document shall not be reproduced except in full, without the writien spprowal of Carmpbell Scientific, Inc.

Page 1 of 2

Camnhell Scientific Inc | 815 W 1R800 N 11 anan 1T R4321.1784 | AZS 297 QNN | A3 277 anNne ©
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F3450047

Instrument Data Report

Relative Humidity Measurements
As Received (%RH) As Returned (%RH)
Reference |Device Difference |Reference |Device Difference |Tolerance (%RH)
120.2 20.0 -0.2 20.5 20.8 0.3 +2
49.7 493 -0.4 50.0 50.4 04 +2
88.0 87.2 -0.8 88.5 88.3 -0.2 +2
Temperature Measurements
As Received (°C) As Returned (°C)
Reference |Device Difference |Reference |Device Difference |Tolerance (°C)
24.0 241 0.1 245 246 0.1 +0.2
Laboratory Environment
Temperature (°C) ;Relative Humidity (%)
24.0 124,
/ -
S
TA H ——
Calibration Technician
Document shall not be reproduced except in full, without the written approval of Camobell Scenifc. e
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E CAMPBELL
=J SCIENTIFIC

Certificate of Calibration
Model: 109 Serial Number: 31678-1

CSl Calibration Number: 633355
Calibration Date: 23-Mar-20

Instrument Data Report

Measurement Point #1

PRT Temperature 20.000 °C
Sensor Measurement 20.02 °C
Sensor Offset 0.02 °C

Report of Calibration Standards Used

Make/Model Serial Number Cal. Due Date Trace Number
Fluke 1502 AB7376 15-Apr-20 162N2623
CR1000 10142 13-Mar-21 010142

CSl certifies the above instrument meets or exéeeds 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 technigue. The
collective measurement uncertainty of the calibration process exceeds a 4:1 accuracy ratio. Policies
and procedures at this facility comply with 1IS0-9001.

27 e

Calibration Technician

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

Campbell Scientific, Inc. | 815 W 1800 N | Logan, UT 84321-1784 | 435.227 9000 | 435.227 8001 F | www.campbellsci.com




apggee

INSTRUMENTS

721 West 1800 North
Logan, UT 84321

Certificate of Calibration
LI-COR Pyranometer
Model LI-200X

Customer Name

Serial Number

Calibration Date

Previous Calibration Date
Recommended Recalibration Date
Calibration Factor

Output

Calibration Factor as Received
Output as Received
Resistance (Measured)
Change in Output

Change in Output per Year

Mike Bower
PY86501
26-Mar-2020
17-Apr-2014
26-Mar-2022
194.39 W m™ per mV
93.9 pA per 1000 W m™
198.52 W m? per mV
91.9 pA per 1000 W m™
548 Q
21%
0.4 %

Calibration Procedure
Calibrztion is based on a side-by-side comparison under high intensity discharge metal hzlide lzmps wsing T mean of (4) LI-
COR transfer standard pyranometers. LI-COR transfer standards are calibrated to the mean of =t le=s (2) IS0O-ciassified
reference pyranometers under sunlight (clear sky conditions) in Logan, Utah. Each of the four ISO-ciassfied reference
| pyranometers are reczlibrated on an alternating year schedule (two instruments per year) at the Nafional Renswable Energy
| L=horstory (NREL) in Golden, Colorado. NREL reference standards are calibrated to the Worid Radiometric Reference (WRR)
n k-’:‘s, Sﬂ':szand

Traceability
Reference Instrument Serial Number ISO 3050 Cliassification
EXO Instuments MS80" $16088044 Specaly Pt CassA
Kipp & Zonen CM11 060089 Spectaly Pt Ciass A
Kipp & Zonen CMP11 101625 Speci=lly F= Ci=ss A
Huksefiux SR20 2497 Soecaly FaCass A
Li-Cor LI-200 PY68846 F==Resoor=s=Ci=sC
Li-Cor LI-200 PY68847 F=iRespons=Ci=ssC
Li-Cor LI-200 PY68895 Fe=lResoors=Ci=ssC
Li-Cor LI-200 PY68896 F=fResoo=s=C==sC

."MS80 purchased new in 2017. Initial calibraSion conductad by EKO Instruments with traceability to the Word Radionere Seemrre

Technical Manager : \%%fgw

Please keep this document for your records

Daie : 26-Mar-2020

Website: www.apogeeinstruments.com E-mail: techsupport@apogeeinstruments com 5 L35 7204700 Tz (435)787-8268



ap#gee

INSTRUMENTS

721 West 1800 North
Logan, UT 84321

Certificate of Calibration

Customer Name

Serial Number

Calibration Date

Previous Calibration Date
Recommended Recalibration Date
Calibration Factor

Output

Calibration Factor as Received
Output as Received
Resistance (Measured)
Change in Output

Change in Output per Year

LI-COR Pyranometer
Model LI-200X

Mike Bower
PY86488
26-Mar-2020
12-Apr-2017
26-Mar-2022

204.59 W m™ per mV

94.2 yA per 1000 Wm™
198.84 W m? per mV

96.9 pA per 1000 Wm™

51.9Q
-2.8 %
-1.0 %

Calibration Procedure

in Davos, Switzerland.

Calibration is based on a side-by-side comparison under high intensity discharge metal halice lzamps w=rg T me=n of (£) L
COR fransfer standard pyranometers. LI-COR transfer standards are calibrated to the meanof=f ea= T S0-cass7ac
reference pyranometers under sunlight (clear sky conditions) in Logan, Utah. Each of the four IS0cassies =
pyranometers are reczalibrated on an alternating year schedule (two instruments per year) at the Nafona Serewstie Snamy |
Lzborztory (NREL) in Golden, Colorado. NREL reference standards are calibrated to the World Radiomere Ssiesrce WSS

Traceability

Reference Instrument Serial Number IS0 2050 Classfceton i
EKO Instruments MS80* 516088044 Spec=ivF=Cass A ‘
Kipp & Zonen CM11 060089 SpecaivF=xCass A |
Kipp & Zonen CMP11 101625 Specraiv P CassA i
Hukseflux SR20 2497 SpecraiwF=CassA
Li-Cor LI-200 PY68846 F=iFeso==Cas=C_C
Li-Cor LI-200 PY68847 F=fesoo==Ca==C_C
Li-Cor LI-200 PY68895 F=Fesoos=Ta==T
Li-Cor LI-200 PY68896 = Cfesmo==Ca=C

*MS80 purchased new in 2017. Initial calibration conducted by EKO Instruments with traceability to the Wors Sadiomene Sssmmns

Technical Manager : (};.c,do% 1’5\\0&'\/\

Please keep this document for your records

Date - 2682000

Website: www.apogeeinstruments.com E-mail: techsupport@apogeeinstrumenis com =5 (&35 TS0 L0001 Sax (£35)757-8268



apggee

INSTRUMENTS

721 West 1800 North
Logan, UT 84321

Certificate of Calibration
LI-COR Pyranometer
Model LI-200X

Customer Name : Mike Bower

Serial Number : PY68983

Calibration Date : 26-Mar-2020

Previous Calibration Date : 4-May-2010

Recommended Recalibration Date 26-Mar-2022

Calibration Factor : 201.04 W m™ per mV
Output : 94.6 pA per 1000 W m™
Calibration Factor as Received : 198.57 W m™ per mV
Output as Received : 95.7 uA per 1000 W m™
Resistance (Measured) ; 526 Q

Change in Output : 1.2 %

Change in Output per Year : -0.1 %

Calibration Procedure

Czlibration is based on a side-by-side comparison under high intensity discharge metal halide lamps using the mean of (4) LI-
COR transfer standard pyranometers. LI-COR transfer standards are calibrated to the mezn of =t le=st (2) ISO-ciassified
reference pyranometers under sunlight (clear sky conditions) in Logan, Utah. Each of the four ISO-ciassified reference
pyranometers are reczlibrated on an alternating year schedule (two instruments per year) at the Nzfionzl Renewzable Energy
Lzborztory (NREL) in Golden, Colorado. NREL reference standards are calibrated to the World Radiometric Reference (WRR)

Traceability

Reference Instrument Serial Number ISO 9080 Ciassification
EKO Instruments MS80* $16088044 Specirally =i Class A
Kipp & Zonen CM11 060089 Speci=illy Fi=i Ciass A
Kipp & Zonen CMP11 101625 Speci=lly Fi= Ciass A
Hukseflux SR20 2497 Speci=lly Fi= C=ss A
Li-Cor LI-200 PY68846 Fe=fR=soor==Ci==sC
Li-Cor LI-200 PY68847 Fe=fRespons=CiassC
Li-Cor LI-200 PY68895 Fe=tResoo==C=sC
Li-Cor LI-200 PY68896 F==Re=soors=Ci=sC

“MS80 purchased new in 2017. Initial calibration conducted by EKO Instruments with traceability to the Wors Sadiomere Ss=ns

Technical Manager : \w% fS\\QW\ D= - 26-Mar-2020

Please keep this document for your records

Website: www.apogeeinstruments.com E-mail: techsupport@apogesinsiuments com P (£3507S2-S700 Fax (435)787-8268




apggee

INSTRUMENTS

721 West 1800 North
Logan, UT 84321

Certificate of Calibration
LI-COR Pyranometer
Model LI-200X

Customer Name : Mike Bower

Serial Number . PY83363

Calibration Date : 26-Mar-2020

Previous Calibration Date : 12-Apr-2017

Recommended Recalibration Date 26-Mar-2022

Calibration Factor : 205.37 W m™ per mV
Output : 83.7 uA per 1000 Wm™
Cazlibration Factor as Received : 198.41 W m™ per mV
Output as Received : 86.6 uA per 1000 Wm™
Resistance (Measured) : 58.2 Q .
Change in QOutput : -3.4 %

Change in Output per Year : -1.1 %

Calibration Procedure

Cazlibration is based on a side-by-side comparison under high intensity discharge metal halids lzmps using T2 mezn of (4) LI-
COR transfer standard pyranometers. LI-COR transfer standards are calibrated to the mean of =t le=st (2] IS0-cizssified
reference pyranometers under sunlight (clear sky conditions) in Logan, Utah. Each of the four IS0-cizssfed reference
pyranometers are recalibrated on an alternating year schedule (two instruments per year) = the Nafional R=newzble Energy
Lzboratory (NREL) in Golden, Colorado. NREL reference standards are calibrated to the World Radiometc Reference (WRR)
in Davos, Switzerland.

Traceability

Reference Instrument Serial Number 2050 Classification
EKO Instruments MS80* $16088044 Specialy R Ciess A
Kipp & Zonen CM11 060089 Specrailly Fei Cl=ss A
Kipp & Zonen CMP11 101625 Specrally P Ciass A
Hukseflux SR20 T 2497 Specialy R Ciass A
Li-Cor LI-200 PY68846 Fe==t Resoors= Ci=ssC
Li-Cor LI-200 PY68847 Fe==FRespor==CiassC
Li-Cor LI-200 PY68895 Fesifesoomse Ciass C
Li-Cor LI-200 PY68896 Fe==Resoors= Cl=ssC

*MS80 purchased new in 2017. Initial calibration conducted by EKO Instruments with traceability to the Word Sasomere Semmrs

Technical Manager: Yol Ty TAENOWA . Datie - 25-Mar-2020
Q

Please keep this document for your records

Website: www.apogesinstruments.com E-mail: techsupport@apogeeinstumenis com P (£3507S2-L£700 F=x (£35)787-8268



apeggee

INSTRUMENTS

721 West 1800 North
Logan, UT 84321

Certificate of Calibration

Customer Name

Serial Number

Calibration Date

Previous Calibration Date
Recommended Recalibration Date
Calibration Factor

Output

Calibration Factor as Received
Output as Received
Resistance (Measured)
Change in Output

Change in Output per Year

LI-COR Pyranometer
Model LI-200X

Mike Bower
PY59846
26-Mar-2020
15-May-2015
26-Mar-2022

203.66 W m™ per mV

90.1 pA per 1000 W m™
199.44 W m™ per mV

92.0 pA per 1000 W m™

545 Q
21 %
-0.4 %

Calibration Procedure

Calibration is based on a side-by-side comparison under high intensity discharge metal halide lamps using the mean of (4) LI-
COR ftransfer standard pyranometers. LI-COR transfer standards are calibrated to the mean of at least (2) ISO-classified
reference pyranometers under sunlight (clear sky conditions) in Logan, Utah. Each of the four ISO-ciassifed reference
pyranometers are recalibrated on an alternating year schedule (two instruments per year) at the NaSonzl Renewable Energy
Lzboratory (NREL) in Golden, Colorado. NREL reference standards are calibrated to the World Radiometric Reference (WRR)

in Davos, Switzerland.

Traceability
Reference Instrument Serial Number ISO 9060 Classification
EKO Instruments MS80* $16088044 Specirally Fiai Class A
Kipp & Zonen CM11 060089 SpechallyFiat Ciass A
Kipp & Zonen CMP11 101625 Specirally Fiz Class A
Hukseflux SR20 2497 SpecialiyFaiCiass A
Li-Cor LI-200 PY68846 FasiRespons=ClassC
Li-Cor LI-200 PY68847 FasiResporssCiassC
Li-Cor LI-200 PY68895 FasiResponseClassC
Li-Cor LI-200 PY68896 FasiResponse CliassC

"MS80 purchased new in 2017. Initial calibration conducted by EKQ Instruments with traceability to the Worls Fadomere Ssemns

Technical Manager : \%% J’E‘}\\M\/\

Please keep this document for your records

Dai= : 26-Mar-2020

Website: www.apogeeinstruments.com E-mail: techsupport@apogeeinstrumenis com P (£357S2-£700 Fax (435)787-8268



