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http://sine.ni.com/cms/images/casestudies/subsystemfurnac.bmp

Remote Monitoring and Characterization of
Deployed CPV Solar Systems
2~

* Monitoring meteorological WhitieidSolar
conditions including solar (1 ol

Irradiance, temperature, and il
wind speed and direction B\

» Stand-alone system that
operates remotely, handles all
data acquisition, and stores
data for off-line analysis

o System is being replicated in
Australia, Portugal, and Italy
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-
National Solar Thermal Test Facility at

Sandia National Labs

* Leading solar thermal research
centerin U.S.

* Retrofitted control systems for 250
heliostats

» (Calculating the optimized position
(2-axis of motion) of the heliostats

* Moving the 4000 Ib mirrors by
direct connectivity to brushed, DC
motors

o |mplemented with NI CompactRIO
and LabVIEW

V NATIONAL

INSTRUMENTS



Calibration of Heliostats for

Concentrated Solar Power Plants

Real-time monitoring and calibration of
1879 heliostats (large mirrors)

Capture images from cameras located
more than 500 meters away

Perform image analysis to determine
the projection of the solar disc for each
heliostat

Adjust the heliostat movements by
sending position instructions to the
mechanical control systems through
Modbus protocol

Based on NI LabVIEW and Image
Acquisition and Analysis platforms

@ Informatica y control
—~—

Engineering Company
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Wind Turbine Condition Monitoring System
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National Instruments & B & B ——
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“To do for test and measurement
what the spreadsheet did
for financial analysis.”

“To do for embedded what the PC
did for the desktop.”
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1/0 Modules

Signal Screw

e e

 Signal A

Conditioning | DNC

. B {:} NI MXI-Express RIO
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Real-Time High Speed  Reconfigurable Digitizers Attenuation
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. [, 7]

FPGA and Isolation and Filters
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Data Flow

C Code, HDL, Verilog

m— =

T Ok

 Processor )

Enet USB

RTOS

Analysis

Multicore

\ Logging

Comm )

Linux ® is the registered trademark of Linus Torvalds in the U.S. and other countries.

Textual Math

f=[13;42];
B=[o7; 23]
C = A*E;
gigC = eigiiC);
D =k*4

Simulation

Statechart
= =
|, Filling Acquire
Py
3 A
Draining Log

PG A

Analysis [P Control IP
Timing IP Comm IP
IPNet 31 party IP

LabVIEW

BRARGERTT6

| ) )

Analog 1/O Digital I/O
Comm [/O Motion I/O
3" party I/O )
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LabVIEW FPGA for Power Electronics

Coordinate CORDIC Trig
Transforms Functions
PMSM Transfer
Simulator Function
Fixed Point Signal
Math Generators

Signal Processing synchronization

Logic
FFT J
Digital DC, RMS, Period
Filters Measurements
Voltage,

Resampling,
Windowing

Current

Output Motion
Space Vector Tgajlchory
PWM plining
iqi H-Bridge Multichannel
Dlglt_al Logic oID
Logic
Protection Loop
Interlocks Structures
Hall
I/F DMA Data Control
Streaming
Encoder Matrix*Vector
I/F Multiply
Look Up Park, Clarke
Table Transforms
Input

INSTRUMENTS
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V NATIONAL


http://www.ni.com/ipnet/

NI CompactRIOF & &

V NATIONAL

INSTRUMENTS



NI CompactRIOER A T

BT

I/0

Real-Time
Controller

I/0

|_I

I/0

I_I

-

—_—

/0

K
L

I/0

/0

IL.

‘T NATIONAL

’ INSTRUMENTS




NI CompactRIO: FH-T-#x A\ A F& ] 5 il

FPGAL: B

%E\ mﬁﬁ P di\ s Dy
y 35 : JIIO%E B 5 145 1l
-40 to 70 °C i@ yu < 179.6 mm (7.07 in) 4 ﬁm)(l?l’i R 5

G EERTTTT

=)
3
4

BBBBBB
SSSSSS
UUUUU

88.1 mm (3.47 in)

SEHERIE RS
800 MHz CPU
FIELY:) /o= iyl
o Hr LA S Ad sk

BB TR 110
ZHM /0
+80 mV %) + 250 V % A\

N EAS 5T e

BN, ThREAE
179.6 x 88.1 mm (7.07 x 3.47 in)
9-35 VDCAU U ARt H, Fe ok 17 W (HL S 7-10 W)

7 NATIONAL
p

INSTRUMENTS



\l],
/S
=
B
i

i &%

MPC LR 4b 2 2% ;
DRAMM 7% EE%DM
9V-35V

VxWorks S IFf 2 & 4 RS2328 1, LA
ORAUE AT S A E 1 EESERE
&IRUSBS B fE
KB AGINE 100/1000MELKKMI 1, A HKTCP, FTP,

WEB, Modbus server

INSTRUMENTS

V NATIONAL




R ALIOZEB R INISE

EEDEETPN

——
- R, I RE, K, N B
- e, IRshFE (NEE TIHE) B
— I E IMS/SSR A2, 24bit ) H = Mg
o FEA) - e
Bl BT 100F T VOB, 38 £ % W27 A

- EE;):_I:‘{\ EE;?)zli

— 5 E100KkS/s T i % o R
TS 1PN - CAN
— B30 MHz — RS232/485
— IEACwRDES, 5 S o IZBNEHIEKD)
o Rrrte - ik AR FAL
— 57520 MHz o AHMLEE CIIER
- A8 ALY C B O R R

- kTG, B BOE A, dEFLAR

y NATIONAL

INSTRUMENTS



ey

Iu¢ﬂ£li ‘ﬁﬁﬂL;ﬁﬁﬁQ

o« NI9225: 300 VrmsHi )%
- EHT: HBEENZE. HEERERE. B
5 IRV 7 W 2 2 14 1 7 W 9/ ST = S 1 5y
— 50 kS/s/iE & 1 [F] 20 H N
_ HNEHIRSEN

o NI9227: 4iEiEHE R

- 5 ArmS?)ﬂ\U %‘ (1 4 Am%/fﬁ %‘}fﬁ) [EPMI_)_II"?Isaos:Jr.vi]
— 50 kS/s/iHIE K] [F] 255 A I S S50

Current

= Vs E=Current Phasor
- AR YRR, BRI e
v BRI S I A R

‘T NATIONAL
, INSTRUMENTS



CompactRIOZE =5 FiEk

ni.com_E#81 45 Fi g il B AR
o BFTEHR—

— Geoprotek Tech, J546ZigBee [M 2% Filk

— STeP, UDP £ &) #& 15tk

— Data Ahead PROFIBUS DP Slave DP

— STeP DL K MPOWERLINK

— Temai ARINC 429

— Robotronix RX-XY2-100 i 45 F e

‘T NATIONAL
INSTRUMENTS


http://sine.ni.com/nilex/DisplayLinkAction.do?id=13878EXT
http://sine.ni.com/nilex/DisplayLinkAction.do?id=13878EXT
http://sine.ni.com/nilex/DisplayLinkAction.do?id=13878EXT
http://sine.ni.com/nilex/DisplayLinkAction.do?id=13878EXT
http://sarlstep.free.fr/index.php?option=com_content&task=view&id=63&Itemid=70
http://sarlstep.free.fr/index.php?option=com_content&task=view&id=63&Itemid=70
http://www.dataahead.de/index.php?option=com_content&task=view&id=65&Itemid=202
http://sarlstep.free.fr/index.php?option=com_content&task=view&id=73&Itemid=71
http://sarlstep.free.fr/index.php?option=com_content&task=view&id=73&Itemid=71
TEMAI Ingenieros S.L.ppt
TEMAI Ingenieros S.L.ppt
http://www.robotronix.it/cms/index.php?option=com_content&task=view&id=25&Itemid=49
http://www.robotronix.it/cms/index.php?option=com_content&task=view&id=25&Itemid=49
http://www.robotronix.it/cms/index.php?option=com_content&task=view&id=25&Itemid=49
http://www.robotronix.it/cms/index.php?option=com_content&task=view&id=25&Itemid=49
http://www.robotronix.it/cms/index.php?option=com_content&task=view&id=25&Itemid=49
http://www.robotronix.it/cms/index.php?option=com_content&task=view&id=25&Itemid=49

Symbol Description Certification

CE CE - European Union EMC and Safety Compliance View (1.25 MB PDF)

The CE marking and Declaration of Conformity (DoC) is NI's statement assuring
compliance to the European Union Directives and standards for electromagnetic
compatibility (EMC) and product safety.

N 1 n J | FCC-North American EMC Verification
n{ The Federal Communications Commission (FCC) enacted electromagnetic-
interference (EMI) regulations for various electronic equipment. NI products comply

with U.S. and Canadian EMI Class A requirements
(FCC Mark not applicable for Class A products)

Co m paCtRl O Eg *H %%‘HE < @  CTick-Australian ENC Veriication

The Australian Communications Authority (ACA) regulations require EMC verification for
electronic products. NI products bear the C-Tick Mark, which indicates compliance with

o [ Ez\éi % ‘/;\, ‘I~§[ Australian EMC standards.

°®B UL - North American Product Safety Certification [ View the UL Cert

— N
—_— iE':EI{ %TJ‘ j:)-LiE':EI{ %TJ‘ EMC/EM I The UL Mark on a product means that it has been safety tested and meets UL
’ ’ requirements. The cULus Listed Mark indicates compliance with Canadian and U.S

safety standards, and gives consumers the safety assurance they expect.

y SF/: j:/}j 3'3 ﬁ& IK% Hﬂ‘ I\ETJ (MTB F) ® Demko or VDE - European Union Product Safety View (1.25 MB PDF)

Certification

'T‘—‘ l:[ = J Motified Bodies are accredited in Europe for product safety testing and certification
L] ’ l:] I:l éZ according to European Morms (EM) with the goal to protect the health of the consumer.
Motified Body Marks such as, VDE, TUV and Demko, provide independent EU support
for the suppliers’ CE marking

y ﬁ Izﬁ :[:27 ﬁﬁ Izjj‘ % /—i“_"‘é: é& {®e UL - North American Hazardous Locations (4 Viewthe UL Cert

UL tests and certifies products for use in hazardous locations where explosive

o
- ClaSS | y DIVISlon 2 atmospheres may be present. Class | cerification covers Division and Zone area

classification systems for U.3. and Canada. NI FieldPoint products (FP/cFP) are clULus
Listed for use in hazardous locations: Class |, Division 2 (Zone 2).

— N
o IRBNE Ml
@ Ex - European Union Hazardous Locations View (1.25 MB PDF)
- L2 ) ¢ . » » Ex is a Certification from a European Motified Body verifying compliance with the
[ ] ‘jj 5&1@ )_I‘ & } ( LIO d S Re Ister ) ‘LA‘L[E essential requirements of EU Directive 94/9/EC. NI FieldPoint products (FP/cFP) are Ex
VAN ':l 7 Certified for use in potentially explosive atmospheres: EExnC IIC T4.
: m/ rt . f t. rm RoHS - Restriction of the Use of Certain Hazardous View (1.25 MB PDF)
nl.CO Ce 1 1ca lons Substances

The Mational Instruments RoHS marking symbolizes a product which is RoHS-
compliant. NI is releasing certain RoHS-compliant products as part of the NI

Hazardous Substances Reduction initiative.
‘ € iy H US
, Safety Standards
I_ISTED N. America Europe International

gu_ 51010-1 & CSAC222 No. 61010- oo o RS
c us

TED EMC Standards
Class|, Div2 I
for Use in 5 _
tiicanloss Locaiins N. America Europe AustraliaNew Zealand
FCC Part15-ClassA & ICES-003 EN 61326-1 ASINZS CISPR 11

Hazardous Location Standards:
U.5. Canada Europe International

EMN 60079-0 & EN |IEC 60079-0 & IEC

UL 6007915 CSA 6007915 6007915 50079-15
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