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Overview of the Solar Radiation Monitoring
Laboratory (SRML) Network

* Mission: generate a long-term, high-
qguality ground-truth solar resource
dataset.

* Operates across Oregon and
Washington USA, providing regional
solar radiation measurements.

» Established in 1975; currently
operates 8 monitoring stations.

» Data is publicly accessible via the
SRML website, NREL - MIDC, and
pvlib.
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Overview of talk

1. Calibrations

2. Station installation

3. Data logger programming

4. Data collection

5. Post processing steps
6. Dalily visualization

7. QC protocols



Calibration methods

Equations & Definitions:
uVv

Ref lIrr

« R =conversion factor from voltage to
irradiance units

» ulV= microvolt signal of sensor
» Ref _Irr = reference irradiance

(ACR + calibrated DHI sensor)

* Responsivity: R =

Field use: .
make leveling

. pyranometers much =

uVv
Irr = —

R _ _ Leasier
» Converts measured voltage to irradiance
in W/m?

R -
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Automated calibration -

program Al L EE
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* Python script automatically filters outliers and “....

generate responsivity values o S e
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SRML network

5 two-axis tracker stations

Burns, Eugene, Hermiston, Portland, Seattle
* GHI=CMP11 Eugene = CMP22, SR20
* DNI=NIP Eugene = CHP1, DRO1-T1
* DHI=CMP11 Eugene = CMP22, SR20

3 RSR secondary stations

Silver Lake, Madras, Cheney

* GHI=CMP11

*Eugene

9

Y Madras

*:?Burns * Primary
% Silver L8ke % Secondary
0 Discontinued

d __n

* GHI, DNI, DHI, = Rotating shadowband radiometer (RSR)

Goal: eventually
transition all stations to
two-axis tracker
stations




Eugene (EUQO) 1975 - 2025
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Located on the UO campus.
GHI, DNI, DHI,

Tilted, Downfacing

UV, IR, Spectroradiometer,
MET



Seattle (STW) 2015 -2025
Portland (PDQ) 2024-2025
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Silver Lake (S10) 2002 - 2025

Silver lake is representative of the second-
class sites.

" Oregon can have significant wildfire
smoke (this is smoke, not moisture)

360 Panorama views taken at each site.
Correlated with measured features on the
horizon.

B —



Implemented LT maintenance button push

* When an local technician
(LT) visits a site, they press
a maintenance button.

* The button press is logged
In the output table.

* This marker is used for QC,
since maintenance often
causes bad data

= s d L et bl b b b’ d L = o = ] | = pr bl

1l seCon < - i 11 2 0 1 0 0
PulseCount (maint button push,l1l,14,2,0,1.0,0)
f maint button pus Then

maint timesr = 0

maint event = 1

- g I:..-..- - - .

mal (S = |yt
EndlIf

gy gy

If main:_:imfr >

maint event = 0
EndIf



Online maintenance
log sheets

* Use Google forms to
generate an online
maintenance form

* Goal: allows LT to report
station status to the
website in real time.

* LTs can use their phone
to report values

GHI level

Observe the GHI bubble level. Record its position using the following scale.

10 indicates the level was not observed.

OO0

~ | ~ o 2
Choose

4

4 and greater, sensor should be leveled

5

7

9

Not
observed
10
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2025-07-28_16:23
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Data loggers

e Campbell
« CR1000, 1000x, 3000, 6

e Scanrate 1, 2, 3 seconds
(depends on station)

* Minute average table

* Measure voltage of sensors
* Apply responsivity on logger to
generate irradiance

* Put both mV and Irr in output
tables

GHI Irr = GHI m 1 GHI R
ltDiff (DNT mV,1l,mV25,2,True 60Hz, 1
DNI Irr = DNI m 100C DNI R

T'-r':.-..".-.-r'.‘..ff {:H: f_':'.-"p .-.'H::'TEE" 4;‘::‘-.1&":', EI:-IHZ' .;.":I

DHI Irr = DHI mV * 1000 / DHI R

Also computed on logger:

Solar position

Percent difference between GHI and
GHI_Calc

Maintenance button push recorded
Set 2AP tracker clock with logger.
Time it takes to complete scan



D Status Monitor

Data collection Pl .

Subnet Display T Tagglth/Off Reset Device

Collect Now  Stop Collection | LogTool Comm Test

[ ]
Entire Network (Stations Only) Line State Avg Err % Coll State Last Data Coll Mext Data Colla Vals Last Coll
V I a O ‘ ’ r I l ‘ ’ & STW_CRG L L] offiine 0.00% normal 2025-09-24 01:40:08 2025-09-24 01:45:08 115

& SI0_CR6 Ll L L] offine normal 2025-09-24 01:40:19 2025-09-24 01:45:07 120
& PDO_CReSeries [ [ [ ] offline 0.00% normal 2025-09-24 01:40:06 2025-09-24 01:45:06 105
& MDO_CR6 L L L] offline normal 2025-09-24 01:40:09 2025-09-24 01:45:05 120
=3 HEO_CR1000 L L] offline normal 2025-09-24 01:40:06 2025-09-24 01:45:04 135
=% EUO_CR3000 EEED off line normal 2025-09-24 01:40:03 2025-09-24 01:45:03 355
& CYW_CR6 off line normal 2025-09-24 01:40:06 2025-09-24 01:45:02 120

I T T S S T T R R
e Data collected

every 5 minutes

Data (E:) > Data_FromlLoggernet

 Collected via cell R

MName Date "nod\'ff'ed Type Size
p h O N e O I d | re Ct +J s10.dat 2025-09-24 02:40 DAT File 6,286 KB
. . +) MDO.dat 2025-09-24 02:40 DAT File 6,339 KB
| nte rn et conne Ctl on <) STW.dat 2025-09-24 0240  DAT File 5437 KB
o) CYW.dat 2025-09-24 02:40 DAT File 6,369 KB

* Data also collected 3 HEO.dat 2025-00-24 0240 DAT Fie -
by NREL_M'DC -i PDO.dat 2025-09-24 02:40 DAT File 5116 KB

+] EUO.dat 2025-09-24 02:40 DAT File 16,308 KB
+J BUO.dat 2025-09-24 02:40 DAT File 6,780 KB



Post processing — near real time

File Action View Help
&= 2T HFE

1) Task Scheduler (Local)
@ Task Scheduler Library

* Microsoft’s Task Scheduler to run
tasks every five minutes (similar to
Loggernet Task Manager)

* PowerShell scriptis run every 5
minutes

* Goal: take data from .dat logger file
and generate useable files ready for
public dissemination

General Triggers

Actions

Conditions Settings History

When you create a task, you must specify the action that will occur when your task starts.

Action

Start a program

Details
powershell.exe -ExecutionPolicy Bypass -File "E:\Programs\ postprocess.p

New...

Edit...

S



Post processing — near real time

Powershell code
Goes through each station
Calls various python scripts

¥ Run all the processing scripts
B

python
python
python
python
python
python
python

8 I s s I 3 I s I 3

Each python script performs tasks to data

.ﬂ"’f”f’.ﬂ"“.ﬂ"’f”f’

Address \
Address \

Address \
Address \
Address \

Address \
Address \

A\SEML AddMeasuredData.py
\SEML DailySummary.py S$ecf
\SEML AddAdjustedData.py
\SEML DailySum.py $cfloca
\SRML MakePreviousFormat.
\SEML ZipFiles.py $sn3

NSRML MakePlots.py $sn3 §

datLocat
ccationl
cfLocati
ionPy

y $sn3 §

flocatic



Data storage structure

. Name
e The SRML stores data in .txt
d f'_ BUO y
* Does not use a formal E—; 3UO 2025 -
database DO BUO_2024
. = BUPO2501.txt
* The SRML stores data in one PDO BUO_2023 = BUPO2502.¢
month station files 70 BUO_2022 =1 BUPO2503.txt
. . ARG BUO_2021 = BUPO2504 txt
* Station / Year / Monthly file SI0 2UO 2020 _ |
STW - = BUPO2505.txt
BEUO 2019 = BUPO2506.txt
BUO 2018 = BUPO2507 txt
= BUPO2508.txt
= BUPO2509.txt



Daily
visualizations
to the website

=1 |

» Final post processing e e
step generates current z - - 2]
Images of data.

. Published to theweb = JI ]

e Static .pngimage P —— N g g e g g
names referenced by o " Tman ~ " oo " e T 7 7 i
html. - o = . LE]

e NREL - SRRL’s JE | .
dashboard is relativehl/ e T AL TN [T #1 INC S [ ] & L L L]
have One location to 4 hour vs Time 4 hour vs SZA 4 hour vs SAA Week vs Time Month vs Time

S h OW Burns Cheney Eugene Hermiston Madras Portland Seattle Silver Lake
[

Air Temp vs Time

https://solardata.uoregon.edu/DataDisplay1.html



Daily

EUO Day 2025-09-23

visualizations ==
. 800 1—— GHI Calc
to the website  _ GLax |
%% 600 7 DNI_Aux(2011) |
= —— DHI '
* Final post processing 2 a00 L DHLAX
step generates current S
Images of data. E ooodoi WA S
* Published to the web | : : : . : | |
« Static .png image gy — — é — é
names referenced by 20 T T
html. =
EI N U AN NN N SN N A |
Eﬁ i | i ' ' i ' ' |
* NREL - SRRL’s ° a i i N | LY i
dashboard is relativel;l/ 0 S A A S ;"‘i ------ S : ------------ NS
1 Q Q \) Q N A Y\ g
easy because they only o2 BT T ™ Pt Y e o

have one location to
show.

https://solardata.uoregon.edu/DataDisplay1.html



SRML quality control (QC) process

» At the end of each month, files are = ===

QCd. B N
* Goal: At
* flag good data good “j B ik
* flag bad data bad &
* First automated QC implemented.

Based on BSRN QC.

* Then manual QC applied via GUI.
* Many buttons and features.
* GUIl based in python, uses Tkinter



# SRML Manual QC - X

GHI, GHI2, DNI, DHI - Flag all good | Flag all bad

L

STW 2025-09-15 00:01 to 2025-09-16 00:01
GHI Flag good GHI | Flag badGHI
T 1 Wk [ a:”‘}' . ‘,;‘WW-\&'M & DNI
# gl Tt ML _ _
. . [ P11 H R U . e DHI
8004 - - - - - - - - - o S Il ]: . 'I“' ..‘. ﬁ i .‘:::“..‘ ............ s “b‘“’i\ ...... e e GHI Calc
' I ' . P f ' f _ Flag good DNI | Flag badDNI
_ Flag good DHI | Flag badDHI
600 - Temperature | ig good Temperattl lag badTemperatul
400
200 4
! Autofind good next | Autofind bad nex
0+ ) Left to Left Right to Left Selected Lto L Selected Rto L
161 Ratio (GHI2 / GHI) Left to Right Right to Right Selected L to R Selected Rto R
131 Show one day Toggle bad x Toggle selected
1.4 1
134 | Show all days
1.2 4 i Zoom X axis Zoom Y axis Zoom XY axis Time
! ! 3
1.1 1 %
; Nt [ — 90 I Reset |i 'ts|
1.0 A ; T o e e o eset limi
: ‘|L
0.9 1 | AZM 0 I 360 | Reset Iimits|
0.8 *
Iq, Ib i ' N ' > GHI -100 I 1500 I Reset Iimits|
M ™
&> & o & o —
AT -50 | 50 | Reset limits




# SRML Manual QC

STW 2025-09-15 14:59 to 2025-09-15 15:55
e o e " o . - GHI
4 A _..?_o_,_.. P S S S I T S eI i EAEI I GHI_calc
800 . . * * .. G) gt ev e o ' : DFH|_Ca|C:
: . G) ® DNI
7004 - - - Select deSIred range ................. SERRRERERERNEEN | ® .I ............. @ DHI
ol Flag data accordingly oy
. ﬁ ' ®
5001 - - - ey g o .. .. ........ e
| T B AN < . TE S S
N O Y- SR
SO * » * s"c 5 5 5 5 8 5 5 s ow B B B m B & B ® B E B E EUE B B B B B B B B B B M B § B B B B B B B B % B BN B oE BN b oE s ETE A b ®®® ______ ._.__.__'_'__._O..
®
200_ .................................................................................................. '
100_ PR .. ........... I ....................... I ........... I ............ : ............ I ....................... :
!“““‘..IIIIIIlllllll‘:l‘l‘lilll:IIIllllf.'@@@@l: & % & % & -5 % w9 e e
?
1.05 I
Loo < e voee e -~ e s '—'—'—'—'—r+'—'—‘---\é ||I| - e w et e e oo
0.95 | III.'
0.90 I|II ®
0.85 1 ¥
ogo4d * Fl{atio (GHI2 / GHI) | | | | | !I® | | |
& {.56‘ é.«f" g \f,-'.fb 5.’7*’ @-ﬁ” & 5_5\

GHI, GHI2, DNI, DHI | -

GHI

Temperature

HNRE:

- *
Flag all good | Flag all bad
Flag good GHI | Flag badGHI
Flag good DNI | Flag badDNI
Flag good DHI | Flag badDHI

3g good Temperatt| lag badTemperatul

Autofind good next |

Autofind bad ne

Backward

<

Forward -->

Left to Left Right to Left

Left to Right Right to Right

Show one day Show one week

=]
[ |
e
S
EEET|

Zoom X axis

Show all days

Zoom Y axis

90
AZM 0 LI 360
GHI -100 LI 1500
AT 50 LI 50

Autofind previous

Selected Lto L
Selected Lto R

Toggle bad x

Zoom XY axis

Autofind next

Selected R to

Selected R to

Toggle selecte

Time

Reset limits

Reset limits

Reset limits

Reset limits

HiHH



University of Oregon
C / t ) Solar Radiation Monitoring Laboratory
O I I l I I l e ntS Q u e S I O n S The University of Oregon

Solar Radiation Monitoring Lab (SRML)
Home Page

The SRML is a regional solar radiation data center. The goal of the lab is to provide
high quality solar resource data for the Pacific
solar resource as

* Hopefully, you found some
topics useful.

* Let me know of ways that |
Can do things better. Hauonabounhewm

Recent developments in the SRML

* Find me during the IPC to
discuss methodologies in

greater detail Josh Peterson
jpeters4@uoregon.edu
https://solardata.uoregon.edu/
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