SE Environmental
Monitoring Solut:oﬁ#

STS tem for PV




Lise0000,
. e

SOLAR ENERC

way

¢

Environmental

Monitoring Solutions
co T ey —/—
Z//’///////H“\ \
For an operating Photovoltaic Plant, the main exogenous | imita
mental conditions and by soiling presence on the PV module sur
tion, the basic feedstock of the system, and t emplearadluded ,f d mtn
such as wind speed, wind direction, rainfall, concur to genera
expected plant yield against which actual plant performances a
mental characteristics of the site and, on the other hand, of
ciency of the power plant. The key variables to be monitored
ture, di Fuse irradiance. Also wind speed, wind directionn-rain

tion during extreme events.

oMet eorol ogical stati.i
PV application

A meteorological station designed for ing
plants. Sensors for Performance Rati o eter
perature, PV module Surface Temperatu a
Urradi ance, Wi nd Speed and Wind Direct m Di
Sensor and a Rain gauge for rainfall mo n i

tegrated.

oField system for PV P
Ratio application

Modbus Sensor Box module is the simples
vironmental sensors to PLC/ SCADA system
can be easily interfaced to Gl obal Urra
sitivity value, temperature sensors (Ai
and storm front distance sensor s.
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OThe standar dlUYEC1B1FRdt ovoltaic sgpPatrdam lpe rMoarimaomde g

The 647234 andard for monitoring the performance of photovoltaic

measurement systems of the monitored variables. The class is n
of the measurement, but also by the quality controls and measu
The standard also details the number of instruments to be set

calibration and maintenance of the instruments, with the aim o
The standard introduces these fundamental principles:

q 3 accuracy cl as,sefsor AmonB taonrdi nGy syst ems

1 accuracy requirements for monitoring systems depending on t
1 frequency of calibratibyncdmdsmai ntenance

T recommemide@d mum number of uspdtaomentdsng to the size of the F

The meteorol ogifcarl ewali wadtliesg the ecciency of the photovoltaic
only thosesoé¢latiragi aoi on

1 Urradiation on the modlul eNmrlmaile diPrOeAgt r adi ati on (DNU)
1 Gl obal horizontal irrafdi aDiiFoms g GHdldi ati on (DHU)

But they albsoandargercd i mabhat taotaFsct the performance of the s
T Photovoltaic module tefmpeRaitur e
Ambient air temperaturfe Snow

1
T Wind speed and directifon Relative humidity
1

Dirt on the panel
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Un order to be classiped as Class A, B or C, the monitoring sy
pyranomatserds f or measuring global irradiation, the following ta
Characteristi Cl ass A Cl ass B Class C
Pyranometer t Spectrally F Spectrally FI Any
Recalibration Every year Every 2 yea As specinped by manu
Cleaning Every week Optional -
Heater Required in | Required in | o

freezing prec freezing preci -

days [/ yece days / yea

Ventil ation Required Opztional -
As regards the meatsher menitmafi ¢ hdguwarftoiltlioem ng characteristics a

Vari abl e

Charact el

LSY LAS
Sensor

EM*
Cl ass Cl ass B Cl ass

PV modul e Required DLE124A Yes Yes or esti -
TemperatuAccuracy 0.15°C < 2°C
Recal i br.i Every 2 As specinpne -
manufactui
Air Required DMAO33A Yes Yes or esti -
fTemperatt pesoluti0.01°¢C 0.1 °cC
Accuracy 0.1°C + 1°C
Recal i br.i Every 2 As specinne -
manufactui
Wi nd spee Required DNA202. 1 Yes Yes or esti -
Accuracy 0.12 m/s@<5m/s < 0.5 m/ls @ <5 m/s
2.5%@>5m/ s < 10% @ >5 m/ s
Recal i br. Come da produtto -
Wi nd dire Required DNA212.1 Yes - -
Accuracy <1% 5%
Recal i br. As specinped by manufacturer
Modul e so Required DPA048. 1 Yes - -
Cleaning Every di: Less frequent
Recal i br. Every year
Rainfalll Required DQA230. 1 Yes Yes or esti -
Accur acy - = -
Recal i br.i - - -
Snow Required DQLO11. 1 - - -
Humi dity Required DMA672.1 - - -
F [{L [!'{¢9a aSyaz2zN) Y2RSta GKIG OFly 0SS dzaSR AyLAKZam¥@1 Q

Hnmat Yy RENR
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OField calibration system for radiometric sensors

©Q Full compliance with US0O98/
of pyranometers for compar:i
pyranometer”

© Portabl e, self contained ar
system
OAll ows simultaneous calibre

sensors

©ODirect reading of the sensi
)

(calibration factor obtair
©Ut can also be used for t he
photovoltaic cells
©QCalibration report accordir
LSY Lastem sensors are able to cover all the environment al mo n

the UECL61Z®U7 standard (excluding heating for Spectrally FI at

The standard places an i mportant emphasis, more than on the te
curacy, on the need for the plant managéerr etqu eenits ureec ad i chhreact ki oonn
Un this regard, LSditeastemalpirlovatdieesn omf pyranometers both in t|

of purchasing a dedicated kit

Onsite caliidr@mern fomr med u
sunlight under cl ear ski
reference sensor (Second
temperature probe andofgh
or-LBg) in a variable num
n
s

umber of sensors to be |
ors). There are a serie
ing the di Ferent parts a
The data | ogger is set to
calibratibarfaatbrsensor
in Volts: this value is
report provided.




Ji1800002,
. e

SOLAR ENERC

way

. Environmental

_ Monitoring Solutions

If ~ —— e iE‘M —— .

Meteorol ogi cal S
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PV applica

© Sensors for the calcul e
© Meteorol ogical paramet e
ing with several availe
© Data storing for furthe
© Ri sk protection during
thanks to wind speed ar
sensors and storm distae
Modbus RTU or Modbus T
connection t PLC/ SCAD/
© Connection by Modem to
servers
© Connpgurable threshol ds
alarms thromagihl SM&r, &ct
tion of | ocal devices v
outputs
A meteorological station designed for environment al monitoring
(Pyranometer, Air Temperature, PV module Surface Temperature)
and Wind Direction Sensor or a Storm Distance Sensor and a Rai
tant climatic parameter for the evaluation of the photovoltaic
pyranometers with di Ferent c¢classinpcations: Spectrally Flat CIl a
Table below anddENAd soaMaVOeOOe). State of the art ventilated and
ters are also available. System for soiling monitor can be int
Modbus TCP to the plant SCADA system, but at the same time it
several remote servers, produce alarms by SMS, Email and ntrigg
events.

PN Models with direc DPA252 DPA154A DPAO53

PN Models ampliped 4 DPA952 DPA855 DPA86 3
PN Models with Modbu DPA953 DPA980 DPA983

§S09060 Classinpcatio

Spectrally n Spectrally Spectrally nat C
Daily total uncertai +2 % +5% +10%
Spectral range 285+3000 n 285+3000 1 285+3000 nm
Output (sensitivity) 7+25 uV/ wl 10+15 p¥/ v 10+15 p¥%/ W m
Response time (95%) 4,5 s (3 s o 20 s 16 s
ZerowoFset due to temp/ +2 W m +3 W m +4 W m
Directional response <+10 W m <+20 AW/ m <+20 W m

Nod i nearity <+0,2% (10031<+1%(100+1Y(<+t1,2%(100+3000 \

Stability (% changel <+0, 5% <+1% <+1, 5%

femperature response .40 EB:GE0°C <:4%O0(:=40°C <+4%O0(:=40°C)
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OContact Temperatur d® AiemsDemper ature serfsWirnd Speed and Direct |

Pt 100 sensors are 3mndielodli®gif @41 tah & twimpatrreacttwsr & hsee msagtrur al ¢
measurement of contaclhtbt8MPErBYUaRtiradPatmodWised emaniftromi ng i
of photovoltaic modylhes gWwibbht 1/ 3diRN oaumphret setmsmecause signi
(0,1°C) accuracy. Thgyy @ke1/PF oydN edo, 11°cyd foan treenpec @ ttulre . mo d
witdwi4es L=20 m cablyg. jSeR{QUf-HipR&HS wialhl sai Mewm-in case of solar
easily connected to,dhpt pvedldRd CReM%t i vaedjHusti @bty (@) ar panel

dules by means of aghRhepmoj §0AMAY6thvailable.
ve paste and supporting strip.

ISET Sensor 02240 CE

W

— —

OStorm Front Distand®Raiemsgauge OsSoiling monitoring

Since PV plants ar eWhseemsiitblies trai hi ght tThermomnist el otde co@veéld ng
ning activity, this agensomedeainndelk per esdydbdleen, prwaductif@emence ce
cing the risk detectBiun@i hnhevasth@ersm afwagn tbiersti dasd tdhebrmosdul e. On
di stance within an a&sesanoial hy5¢g#40i kg gkoeopd cclleeaanni,n gwhtiol et hteh e
range. Utilizing a 9peaemeilsivdKkaRR canebl soheeFreatturtehle owedation,
and integrated propstaebatytwlgbrthéeémPV blertaveleert st hveh enmo dnuxleeds p e
detects the el ectri cdilr eontilsysioomst.he soilan index of the soiling

ODi Fuse Radiati on OPyranometer inclina®AlL&NNE

Obtained through 4 dRyFreamreonme twearyss: can be Udfmoandemdpaocnt & ol uti on i
1 PRRDA3960 sensor hfog i zogQijtmalsearm t o mdélaaswme btBkaeas Gl sbate extr

radiation Hori zontal Urradiancaend( @HY4)owort oomomni tofd -se

fPyranometer and shaoeow rmdto measur ed memea aTi lptaeda m@lt eb &l at t h
. rradlance (POA?. Titletmpnegr aatrumse , arharmadait y ,

‘I]Pyrhellometer on I%lﬂ)rlle 7%'6erfo\fy' two pdyrreacrt d ment earnsd iwn ndhes peed

the shading ball same | ocation (redundlalncywi.th optic rain se

fCalculated by Alpha Log data logger radi ometer) .

knowing the gl obal and direct radia-

tion and the sun elevation
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OMet eorol ogical Station Kit

The meteorological modul ar s
can be designed with two box
The nrst pole supports the d
sensors (Pyranometer, Temper
storm distance sensor), whil
the ALYUEM modul e is connecte
di Fuse radiation sensor, a s
sensor and to the reference

toring. Ot her meteorologica
|l able and can be added. gf a
needed, -4 MONEAIkEensor can be t
choice.

NOTES
A Cable I ength is functi on
di stance
B Uf a remote data managen
Dr w. PN Description KitlRef. Not es
A-Log data Logger (see-EqN&tla)l ogue MW90O05
DLALBOlOAlp-hag/400MB/n.2 RS232/n.1 RS485/ 1 Et he
MDMMBlllélphag/anuts extension/ N. 8Méddhiue 2 s/ RS
RS485 converter
DEA50 4 RS23285 converter/ DUN bar 1
MN1510 Cabl e/ Lan 4%2X%X@wg?2c¢add 1 A
Modem (see catal-BEN@e7)MWI0O0S5 Optio B
TXCMA220Modem/ 4G/ Antenna+Cable/ 12V 1
DEAG 11 External antenna 2DB/5 m cabl e/ su 1
Software (see cat-BN@Gue OMWIOO0G6 B

BSZ3009 SW Pl uvi ONE CommNET
BSZ311 SW Gi-iaswer
P66 enclosure (see-EcND3da) ogue MWH9

ELE340 Box UP66/50x46X1B6a8W/5D0W batt. 2Ah 2
DYAO74 Arm/ ELFxxx/to D=45+65mm. pol e 2
Sol ar panel 60 W (seeEN@TRlI ogue M Optio
DYA101 Sol ar pannel/ 60W cable L=5m 2
DYAOG 4 Ar m/ Sol ar panel/to D=45+65mm pol e 2
1 Pyranometers (options Spectrally , B,

MW9 0 GEONE 1)
Spectrally Flat Class A

DPA252 Sensor/ Pyranometer/ Secondary Stan 1
DWA205 Cabl e/ L=5mgBPA252 1
Spectrally Flat Class B /%”;;s
DPA154A Sensor/ Pyranometer/ First Class/ pV 1 m
Mounting Accessories for DPA154 a rizo
DYAO34 Ar m/ DPB5L8B4-86-87-3525-81-B822/ Horiz. [/t 1

DYAO49 Coll ar/ for sensor arm to D=45+65m 1
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Dr w. PN Description KitlRef. Not es
Altern. To
Mounting Accessories for DPA154 ankborD'PZAQZnStZalTilt

DYAO3S5 Arm/ DPB5B47-8687-259581-B822/ Tilt/to DYAb4o9

DYAO49 Collar/for sensor arm to D=45+65mm phble
Altern. to

Spectrally Flat Class C Class A, B

5

DPAOS3 Sensor/ Pyranometer/ Second CI ass/pV/C]abI e L=

m
Mounting accessories for DPAO0O53 Horizont al
DYAO032 Ar m/ DPA®®B3 ESR003, DQA601, DMA131/ tlo DYA049
DYAO49 Collar/for sensor arm to D=45+-65mm phble
Altern. To
Mounting accessories for DPAO0O53 Til—fotrizontal
DYAO438 Arm/ DPA053/to DYAO35 1
DYAO035 Ar m/ DP B84 86-87-2595-81-B22/ Tilt/to DYAb49
DYAO049 Coll ar/for sensor arm to D=45+65mm p]ole
2 Air temperature sensor (-EN@&®lgatal ogue MW90O0O
DMAO33A gsensor/ Air Temp/ Pt 100/ Cable L.5 m 1
DYA230 Radi ant screed/38V/ DMAG 7 X 1
DYAO49 Coll ar/ for sensor arm to D=45+65mm p]ole
3 Contact temperature sensor -E(Ns&24) catal ogue MW90O0O

DLE124A Sensor/ Surface Temp/ Pt100/ Cabl e L.201m
Wi nd speed-Coampaact version (Hz outpopti dsgle catalc
MW9 0 GEDN @ 9 )

DNAZOZ'1Sensor-drCeHﬁ‘,.ompact/WS/Hz/7pin 1

DWAS05A api 1

Al tern. To
4 Wi nd Speed
Wind speed&direction (s&Ndch)t al ogueSemwWpT0 0

e/ L=5m/ sensor s

DNALZ21 Sensor/ cupé&vane anem./WS+WD/Hz+0+1V/110:—30V
DWA505A cable/L=5m/sensor s 1

5 Rain gauge (Tipping bucket-EN@s8ee c995i883E MW9 00 0
DQA230.1SenSOr/Rain gauge/ 324cmqg/ Si phone/ Hz !
DYAO40. 2 aAr m/ DQA23310/ t 0 D=50mm. pol e !
DYAOS5S8 Later al arm/ D=50 mm. sensors/to D:45+]65mm. pol e
DWAS505A capble/L=5m/sensor s L

6 Storm Front distance sensofENGEee c2PhLiBJ&E mMwoooo
DQA601.3sensor/ Front dTiTslt/amc2ed/ VUART 1

DYAO032 Ar m/ DPA®M®B3 ESR003, DQA601, DMA131/ tlo DYAO049
DYAO49 Collar/for sensor arm to D=45+65mm pbl e
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7 Reference Cell (see-ENa&2a) ogue Mwoo@Btional

DPAO0O48. 1gensor/YSET radiom.cell/monicristalldne/ Cable L=3

Al tern. To
Sensore/ UYUSET radiom.cel |l /policristRRAGHE/Itable L=

Al tern. To
Sensor/ YSET radiom.cell /amorfo/ CabDRAQALLESB. In/ Cal i b.

DPAO48. 2

DPAO48. 3

Optional

8 Di Fus Radi ation Sensor

@

PRRDA396 pji Fuse radiation sensor, analog out plut

MAARALOO yorjzontal arm for PRRDA3960 sensor %xing, I =1 m

CCDTAO010RS232 extension cable for sensor PRRDA3960, |l engt
Pole H.3 m (see caBN® Dpgpue MWIOOO7

DYA0101P0|e/H=3m/D=50mm 2

DYAO020 Tripod/ concrete installation/ pol e D=2 50 mm

DYA020. 1 Anchoring bolts for tripod/3 set 2

DYAO28 Tie roeBsnw H=2 2
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Field system
: Performance Ratio

© Sensors kit for Performance Rati
© N.1 fhiegll ution input (18 bit) f
mV) or 0+1V. Conpgurable pyranort
© N.2 Ptl1OOwimpepgtwitd® O0,5°C accur
© N.1 included internal Pt100 t e my
native to external sensor. Therr
(DEA420. 2 with 4+20mA output)
N.1 pulse/frequency input for |

sensors (3MMXA202
N.1 RS232 input for Storm Distar

RS485vi(rz2) Modbus RTU® port with
tion

Model with 4+20mA available (DE}/
DEA420.2 with thermistor input)

O 00 O

Modbus Sensor Box module is the simplest and fastest way to co
Modbus RTU. The module can be easily interfaced to Gl obal drr a
ature sensors (air and PV module surface), anemometers or a front distance sensor. Modbus Sensor Box modul
tees the benenpts of a standarpd ocveemmubryi cyeetairesn opfr qited cdo It evsetlilng: N
can be connected to LSYU LASTEM sensor s, but the input feature
sors on the market. UUn particular, any pyranometer can be used
pile.

DNA202Wilnd Spced

Reed

Type Rel ay

Range 0+75 m/ s

Accure2, 5%
Pyranometer

(only
Type Sensitive RF

DLE12Stur face Temp

Range 5+40 km

Resoluil1l4 steps (5, Type Pt 100

17, 20, 24, 2

% i) Range S50+70°C

Accuracy 0,1°C (@0°C)

Cabl e L=5 m

Response ti 35 s

DMAO@2Air Temper at
Cabl e L=20-8m5 mm

Type (TempCMOS (Silicon)
Range (Ten-20+80°C
Accuracy (0,1°C (@0°C)
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Rati o Kit

wip Pyranometer

3

Kitl Ref.

Opti ol A
Opti ol B
Opti ol

1

Al terr
Cl ass

1

1

Al terr
Hori zo
Ar m

1

1

Al t ern
Cl ass

1

1

1
Al terr
Hori zo

1\Y
=
(L)
- J— Pt100 (1) 5
- : \ Surface Temp.
#Modbus RTU " 5! —_— P
A._l —
1 RS-485 v Pt100 2) = (4
Zitsgppii " e—
®
4 +20mA e ’ w rTemp
A.“‘,‘_“‘.‘
|W|ndSpeed
R5232
Storm Distance
Dr w R PN Description
Modbus Sensor Box (seeEbMN®D59I og
1 MDMMB1010MSB/ N2 Pt100+mV+Hz/ RS485/10+30
2 DEA420.1 STB/ N2 Pt100+mV+Hz/ 4x4+20mA/ 10
2 DEA420.2 STB/Pt100+mV+Hz+TC/ 4x4+20mA/ 10
Accessory
DYAO9O0 Ar m/ MSB+STB/to D=45+65mm. pol e
3 Pyranometers (options Spectral
catalogue -BMN\VAR QOO
Spectrally Flat Class A
DPA252 Sensor/ Pyranometer/ Secondary S
DWA205 Cabl e/ L=5mpbPA252
Spectrally Flat Class B
DPA154A Sensor/ Pyranometer/ First Cl ass
Mounting Accessories for DPAL15
Ar m/ DPRLEB4-86-87-2525-81-B822/ Hori z
DYAO34 DYAO49
DYAO49 Coll ar/for sensor arm to D=45+
Mounting Accessories for DPAL1S5
DYAO35 Ar m/ DPRBLEB4786-87-252581-B22/ Tilt/
DYAO49 Coll ar/for sensor arm to D=45+
Spectrally Flat Class C
DPAO53 Sensor/ Pyranometer/ Second CIl as
Mounting accessories for DPAOS5S
DYAO32 Ar m/ DPAM®B3 ESR003, DQA601, DM/
DYAO49 Coll ar/for sensor arm to D=45+
Mounting accessories for DPAOS
DYAO048 Ar m/ DPA0O53/to DYAO035
DYAO035 Ar m/ DPARBLE®B4786-87-2352581-B22/ Tilt/
DYAO49 Coll ar/for sensor arm to D=45+

Not e s

10 n
Hor
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4
DMAO 33
DYA230
DYAO049

5
DLE124

6
DNA202. 1
DWAS505A

7
DQA601. 3
DYAO032
DYAO49
DYAO1O0. 1
DYAO020
DYAO2O0. 1
DYAO28

NOTES
A Uf option
B Uf option

LS LASTEM
Via Ex SP. 161

20049 Settal a
dt al vy

Field system for
Rati o app

Description KitlRef.
Air temperature sensor (-EN®&19a
Sensor/ Air Temp/Pt100/ Cable L. 1
Radi ant scree#/38V/ DMAG 7 x 1
Coll ar/ for sensor arm to D=45+ 1
Contact temperature sensor -E(Nsee
04)
Sensor/ Surface Temp/ Pt100/ Cabl 1
Wi nd speed-Coenpsaaect version (Hz
|l ogue MWOND 9)
SensordCasgompact/ WS/ Hz/ 7pin 1
Cable/ L=5m/sensors 1
g E ? rm Front distance sensofEN(GEs Optio
Sensor/ Front dTiTsLt/a5nc2ed/ \UART 1
Ar m/ DPA®®B3 ESRO03, DQA601, DM/ 1
Coll ar/ for sensor arm to D=45+ 1
Pole H.3 m (see caBN®DDpue MWIOO
Pol e/ H=3m/ D=50mm 1
Tri pod/ concrete installation/p 1
Anchoring bolts for tripod/3 s 1
Tie roedBsn H=2 1

wi t h

wi t h

Tek39 02 954141

4+-20 mMA is needed instead of RS485,
4+20 mA i,s inmepeudte df oirn sttheeardmiosft oRS4 85
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