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Sandia

Week 1 e

= |ntro to PSEL (Photovoltaic Systems Evaluation Laboratory)

-PV Systems
-PSEL Site
= |ntro to PVDMS (Photovoltaic Data Management System)




- W

" |
lf R W Ll [, g i G YA
- P

BRSEL ‘3

" o L
e A s
i | A

T

Miasele , R
AN R PR

I i
oSl

T I




Sandia

Week 2-3 e

ZSunPower Bifacial 20160517.pdf - Adobe Acrobat Reader DC - I
File Edit View Window Help x

Yene Todle [DEmrmee B E Q @ @ [6] SunPower Bifacial 20160517-E1 (6 of 16) @ _&

X
NOTES & & & & & &
N/ S/ N N N N/
AC DISCONNECTS: 7
THE AC DISCONNECTS SPECIFIED ARE 3 POLE. OMLY . | y = y —f P
ONE POLE WILL BE USED IN 277VAC APPLICATIONS. ’—p I 1 P A ]
= (Cataloging Systems in PVDMS ‘ :E|% = *
atalogin stems In e = 3
|
y bbb e — (
.W ©3 @ @ ey
1
-iViap ou systems - s
. @ &S o & & & |
CROUNDING AND BONDING <&
o FACH FRAMED MODULE SHALL BE ATTACHED T0 T
- E n te r a yo u t I n to PV D M S THE ARRAY RACKING WITH GROUNDING TYPE MODULE 5 s ) 5 , I i .
cups. ’-D eeo 1 = ]
* THE ARRAY RACKING WILL BE CONNECTED TO A [ ] 2. I AL Tl Ay T |
§' X 8 GROUND ROD AT THE WEST END OF THE ROW - e , - , — T I
WITH #6AWG BARE STRANDED COPPER WIRE. ]‘D R b o _ —
FACH PIECE CF EQUIPMENT CONTAINING CIRCUITS
GREATER THAN 24VOLTS SHALL BE BONDED WITH NO
SMALLER THAN #124WG WIRE. (NEC 630.45 & 53 @ o )
250.122(4))
() ONE-LINE_DIAGRAM
NET/ woT 1o scale
3 4
PV & LINE VOLTAGE WIRE, CASLE. AND CONDUIT SCHEDULE PHOTOVOLTAIC EQUIPMENT SCHEDULE
™ CESCRIFTION e TaG |QTY DESCRIPTION MAKE MODEL NOTES
1 — PV WIRE 104 POOIMDC BEQ AR mﬁ;gmns FROM MOOULE STRING TO DG OISCONNECT. wUST BE
g =std
17 P RS 104G 200006 BLACK 4 | PHOTOVOLTAIC MODULES SUNPOWER E20-435 MONO (4) MODULE STRING — FRAMED — MONOFACIAL
7 = 7V wne o 2000 e BT py— \as/
2~ Pu WIRE 10w 20000 BLACK |3 CONDUIT m
1 — 12ANG THHN GREEN (SROUND) &cmm ‘E!*m?‘ 96 NETORG BICLSURE M40 b 4 | PHOTOVOLTAIC MODULES SUNPOWER E20—435 BIFI (4) MODULE STRING — FRAMED — SIFACIAL
) 2— 1085 THHN {<PHASEz, WHITE) - conour 27vaC.
aiEmon SETWEN MUESTER M0 277V DiscONNERT, TN
1 = 12ANG THHN GREEN (GROUNT) ? DISCONMECT TO FAST TRACK PANEL W 4 PHOTOVOLTAIC MODULES SUNPOWER X—480 MONO (4) MODULE STRING — FRAMED — MONOFACIAL
FEAKE s W i LRI 5 N T ] T
) o e m P — soneones i R —
@ 4 DC DISCONNECT - - BC DISCONNECT 8OOV, 30A NON—FUSED, 1 CIRCUT FOR UNGROUNDED SYSTEMS
2 |0C DISCONNECT AEE INTEGRATED DISCONNECT FOR ABS Pyl—-4.2-0UTD-US
I P - o A S
2 [0C MONTORING ENCLOSURE SNL SUPPLIED TWO STRING DC MONITORING ENCLOSURE. THIS UNIT USES ACCENERGY AcuDC 243 UNI
2 |SOLAR INVERTER AT PVI-4.2-0UTD—US -
<
1700x11.00in < | 1] I 3




PV System Configuration

Status: Development
Version: 1

4 T5NM RTC SunPower Bifacial
<4 w= DAQ - Campbell Scientific CR1000 (#1651 /#MNA)
4 [ Disconnect - Eaton AC Disconnect (2FTA10/#NA)
4 [ Inverter - String Inverter (#1351701948/#NA)
- BDisconnect - ABB Inverter DC Disconnect (#1348601196/&NA)
- B Disconnect - Eaton DC Disconnect (#X1/&MNA)
4 wee PV String - X1
4 | |Module - X-Series Monofacial 128 Cell (#L50PESM006/3362)
&y Thermocouple - Thermo Couple (#2/#MA)
'_ _] Module - X-Series Monofacial 128 Cell (#L50PESM009/3361)
[ IModule - X-Series Monofacial 128 Cell (#L50PESM008/3363)
4 [ |Module - X-Series Monofacial 128 Cell (#L50PESM007/3359)
&y Thermocouple - Thermo Couple (#1/2MA)
4 ¥ Disconnect - Eaton DC Disconnect (#X2/#NA)
4 mee PV String - X2
[ |Module - X-Series Bifacial 128 Cell (#L50PESB006/3374)
4 [ |Module - X-Series Bifacial 128 Cell (#L50PESB010/3375)
&y Thermocouple - Thermo Couple (#3/2MA)
4 [T]Module - X-Series Bifacial 128 Cell (#L50PESB007/3366)
& Thermocouple - Thermo Couple (#4/#MNA)
[ IModule - X-Series Bifacial 128 Cell (#L50PESB0O08/3367)
- BDisconnect - Eaton AC Disconnect (#FTA-11/#NMNA)
4 [ Inverter - String Inverter (#1345434929/#NA)
4 [ Disconnect - ABB Inverter DC Disconnect (#1343345204/2NA)
- B Disconnect - Eaton DC Disconnect (#E1/2NA)
<4 @ PV String - E1
[/ |Module - E-Series Monofacial 128 Cell (#L50PCWMO003/3356)
4 | |Module - E-Series Monofacial 128 Cell (#2L50PCVWM002/3354)
&y Thermocouple - Thermo Couple (#5/2MA)
'_ :__] Module - E-Series Monofacial 128 Cell (#LS50PCWM0O04/3355)
4 [ |Module - E-Series Monofacial 128 Cell (#L50PCWWM001/3357)
&y Thermocouple - Thermo Couple (Z6/2MA)
4 [ Disconnect - Eaton DC Disconnect (#E2/#NA)
4 @ PV String - E2
4 [ |Module - E-Series Bifacial 128 Cell (#L50PCWB004/3373)
& Thermocouple - Thermo Couple (#7/#MA)
[ |Module - E-Series Bifacial 128 Cell (#L50PCWB002/3371)
4 [ IModule - E-Series Bifacial 128 Cell (#L50PCWB001/3370)
&y Thermocouple - Thermo Couple (#8/#MA)
[ IModule - E-Series Bifacial 128 Cell (#L50PCWRB003/3372)

Commission System || Decommission System

Sandia

National
Laboratories
DAQ Calculated V alues
(] Signal Label Value Unit Of Measure
DAQ Chanmnels and Associated Sensors
DAQ Module Model DAQ Module SN#
[+ M7TO19R SunPowerBifacial2
[+ M70O19R SunPowerBifaciali
Rack Information
& Rack Mame Rows Columns Module
Count
# Fast_Track _Row_4 2 8 16 o &

Back | View Details | Create Asset| Export Configuration | Bill of Materials
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Week 4-5 e

= Re-Ap
-Index unused and obsolete tools/devices for reapplication.
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Stephen’s Last Weeks R

= Spatial Non-Uniformity Mapping
- Calibrating the Spire Flash Tester

= |nstrument Cleaning
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Spatial Non-Uniformity Mapping e

To keep an AAA class
simulator rating, the results of
the test have to be within a
2% range

Uniformity Test - (Click cell to determine light intensity)

Set Grid | Clear Grid Calculate Ca ‘
2

Uniformity - mW/cm”™
¥ Use Unifoimity Cell
4 B C D E F G H I J

1 99.55/99.94 89.59100.67101.11/98.59 98.23101.51100.82100.17100.5297.94

2100,9399.95 99.15100.22101.6939.60/98.96 101.67100.18 93,97 100.45 33,87

3 39.96/98.4598.72/99.75101.4339.21 98,87 100.61 99.52 /93,91 100.159355  Uniformity Cell Cal Coeff.
| 62 Admw foné)
4 39.3198.70100.02100.87101.9099.57 93.47101.22100.46100.83100.8493.10  Average Intensity
100.0 mw/enf
5 39.00 98.90100.43101.13101.74 99,56/ 93.89101.94101.27101.34101.1593.08  Minimum Intensity
[7573 mwlen?
€ 99,06 9858 9919/99.64100.9599.41 99.941101.54100.25100.23100.51 9360 Masimum Intensity
[T0138 mwen?
7100.1099.46 38,63 39.25100.9539.27/99.91101.5799.74/98.52100.0593.78 oy, Cell Voltage

[~ 530 volts
8 100.04100.0339.51|99.61101.2398.01 98.421101.11100.34100.26100.31 9843

acitor Yoltage
[~ 2147 volts
I HI Intensity Voltage
Lamp 2 o888 0.® Vol
Uniforenity:

0%

Machine S/N: S70-00224 Test Cell S/N:
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PSEL Instrument
Cleaning

Instruments:

« ATS Modules
« Radiometer

* Albodometer

* Modules

» Reference cells

» Soiling Station




Julian’s Last weeks o

= Database querying with PHP and MySQL
= Mapping with Highmaps API

-Create the map with Inkscape

-Edit map with JSON

= Placing a JSON map into an html website.
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File Edit Search View Encoding Language Settings Macro Run Plugins Window 7?7
= 2 o @ | 2e|mtl t x| BE% Bhz®|E

Database Querying

Get Th|S E<?php

Shos ne = 5
8 Command Prompt - mysgl -u julgarc | hostname
r Susername = ;
MariaDB [solar]> describe baseline; SPassworc = ;
_____________________________________________________________ Sdbname = 5

""""""""""""""""" Sconn = new mysqgli(Shostname, Susername, Spassword, Sdbname);

Dateti zi%itF(ZG) Hif (Sconn->connect error)
atetime atetime . -

T e = 5
ICP7B19_1CJCTemp_Aug | double die ( onn->connect_error)
ICPTR19_2CJCTemp_Aug double i
ICPTB19_3CJCTemp_Rug double S$sgl =

ICPTO19_4CJCTemp_Aug | double U 1 h
ICPTB19_S5CJCTemp_Rug double Slngt IS
ICPTB19_8CJCTemp_Aug double

ICPTB19_T7CJCTemp_Rug double

LocalAmbientTemp_Aug double

Sresult = Sconn->query($sgl);

ModTemp10_Aug double
ModTemp11_Avg double Srows = arrayl)
ModTempl12_Avg double Hwhile ($row = Sresult->fetch assoc())
ModTemp13_Aug double echo . Srow( 1:
ModTemp14_Aug double EChe ;
ModTemp15S_Avg double .
ModTemp16_Aug double = ceig - +LOW
ModTemp1_Aug double < echo ’
ModTemp2_Aug double : echo " datetime: " . Srow["
ModTemp3_RAug double OOk echo "\n":
ModTemp4_Rug double /75 ~
ModTempS_Aug double
ModTemp8_Rug double
ModTemp7_Aug double
ModTemp8_Rug double
ModTemp3_RAug double
POAIrradl_Avg double
RecNbr bigint(28) Ly
RefCelllIrrad_Avg double : _?$
RefCelll1R_Avg double i :
RefCelllTemp_Rug double
RefCellzIrrad_Avg double
RefCellZR_Avg double
RefCell2Temp_RAug double
SysiFrequency_Aug double
Sysllac_Avg double
Sys1PowerFactor_fAvg double
Sys1Strildc_Rug double
Sysl1str2ldc_RAug double
Sys1UARac_Avg double
SyslUac_RAug double
SyslUdc_RAug double
Syslllac_RAug double
Sys2Frequency_Rug double
—__————=un S ——

PHP Hypertext Preprocessor file length : 710

b
Ve w. )
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Mapping with Highmaps .

1. Using Inkscape

File Edit Search View Encoding Language Settings Macro Run Plugins Window 7?7

 Maps . - : S LDEbGEJhERae ing 2 BE%1ED

File Edit View Layer Object Path Text Filters Extensions Help

o= DB

= e h - : i ; [ Map2.od E3 |indexphp IﬂIQueryphp E{Edb_connectphp ﬂl
' 8448 40 E - 22080775 V: 7935355 W 2185017 138 v -
B e hg E | X 20807 V: 7935357 Wit 2185015 & B 1389185 px _ T 5 (function () I
[E N O N O = O L RN O O O I .- N N O 1 OO TN L VTR HiObject Properties (ShiftsCtrl+0) @ & [ 2 // Initiate the chart
] = i il — 3 $ ("#container') .highcharts ('Map', {
5 7] 3 % a4
1] r .
*ﬁ 8 Label: | Prism = plotOptions: {
Q, 1 T : € //FOR REFERENCE
Title: |Prism = - /imap : 1
] F i .
% Ly Description: 2 i 8 //joinBy: ['name' , 'name'],
D gi ‘ @' 7 ] // datalabels: {
§ P 10 //enabled: true
B EH ’
Q] ClHide  [Lock B 11 // color: '#FFFFFF',
® & & Interactivity i 12 // format: '{point.name}"',
& | VA
@ B [#Fill and Stroke (Shift+Ctrl+F) % B 14 /Y,
1 % | 15 mapline : {
ZLQ 7 [} r 16 enableMouseTracking: false,
S; 4 Q= 17 fillcolor: '"§ccecec',
o4 ] a 18
. o }
b
A Ll T
»e‘ 1 0 Af series: [
il {
4 u i
Q 4 & tooltip: {
\iﬁ 2 » headerFormat: "',
1 g m (3 pointFormat: '{point.name}: <b> {point.valuelkWw</b>", 1},
/ 7 2 7
o — — 8 niype™: "map",
R R - v | e B
] 50 / roa; oovonetf || T 0
3 Bl ) ;B s dataLabels: {
i L - 2 enabled: true,
] Opacity (%) B 3 color: "#FFFEEE',

t

format: '{point.name}',
allowoverlap: true,

{1 S QT TP V% R IR O PR L I YR U [ T o B T
w

6 overflow: "none",
7 crop: false
B /fstyle: {"fontSize": "llpx"},
9 Ey
0
i "joinBy": ['name', 'name'],
7 [F— I | < m
Fl 1%0 %R #ga859 H Rectangle in layer #g4859. Click selection to toggle scale/rotation handles. |x 7 I 8% o Normal text file length

e = — = i —~. . e O
1006AM || (uE é H @”
: 6005 | | =
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. & Con ¢
E Tidy 3 Collaborate Embed Vv S e
< ="http ode.highcharts om/830s /highaap $"></ > TML o { o
height: :
< ="container ></ > —eel '
margin: wto;
}
{
{
margin-top:
text-align: center;
${function () {

color:

o

). highcharts( "Map

Bdacial System SOkwW

mapline : {

enableMouseTracking: false,
fillColor:

‘Sccecee
}
J
s
series: [
{
{
tooltip: {
headerFormat:
pointFormat: "{point.name b (point.value)kw</b>",),
type®: "map©
2Index

datalabels: {

enabled: true,

Sunpower P Senes




Placing the map
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<= () filey//S:/Birk/psel_website/website/html/site/index.php c | | Q, Search | w A 9@ 3+ # =
Photovoltaic Systems Evaluation Laboratory (PSEL) =~
@ Dashboard
Ll Charts <  Dashboard

Weather

CIGS PV Data . Ambient (°C) Irradiance (Ww/m?)

View Details (>}

View Details @ View Details [->] View Details >

¢ PSEL Site Map

Ll PSEL Weather

-~ Ambient Temp
-+ Global Horiz. Irrad

=
3




