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CHAPTER INTRODUCTION

1.1 About This Manual

Welcome to theSymphoniePR®User's Manual! This manual is organized to provide a systervigw

followed by more detailed configuration and installation instructions. Users already familiar with previous
generation Symphonie loggers and iPacks will notice similar menus and terminology in the SymphoniePRO
system. Throughout this manual, theNgd a4t N®TSNE (2 SAGKSNI At O1Dt{ 2NJ
reading the whole manual to take advantage of all of the features and get the most out of your SymphoniePRO
system.

1.2 Typographic Conventions
This type style is used for tlgeneral body of this manual.

Instructions inBold Typerefer to software commands and require you to perform an operation on screen, such
as select theSitestab, or press thédownloadbutton.

Instructions i Bracket$ refer to the logger keypad functionfor example, pressing tfidOMEB keywill
always return the display to the main menu.

This style is used to show actual prompts and messages that appear on the
SymphoniePRO logger  display.

Caution &

This style is used to warn users of a potential dgn, either to themselves or to the equipment or data.

Note - This style is used to indicate a tip or an important note, such as a significant difference from
Symphonie/PLUS/PLUSS3 systems.

(D This symbol is used to represent tool tips in the SymphoniePRKIdpeApplication Putting your cursor
over the symbol will reveal additional information relevant to a term or feature.

1.3 Quick Start
The basic steps necessary to start receiving data from $gmphoniePRO system are as follows:

Update iPackGPS firmware to SymphoniePRO compatible véreessesaryseeAppendix ¢

Establish wireless service for the iPétkpendix Cfor iPackGPS dxppendix HEor BGAN M2M Satellije

Install SymphoniePRO Desktop Applicatoftware on PCsgction2.2.1).

Configure network firewall to allow for remote connections: logger to PC, and PC to l6ggendix Gor
configuration options).

Configure logger and iPaakd set up site information ancdmmunication schedule using SymphoniePRO
Desktop Applicatiosoftware and USB cahlsave a copy of the Instrument Configuration File (*.LGR)
(sections3.1, 3.2, 3.3, and3.4).

6. Get familiar with navigation of loggerand iPad&@ A y 3 G KS f 233SNRa 35 eLI R FyR

PR

o
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7. Perform communication tests such as successfully transmitting a data file via email, making a direct
connection, remotely changing the logger configuration, etc. (se&ién

8. Install hanging bracketn the back of the iPaak logger (sectior.3.1).

9. Install the shelter boand PV panean the tower (sectiong.3.2and4.4).

10. Connect earth grounding and mount the wiring panel in the shelter(beation4.5).

11. Connect sensors to the wiring parfséctian 4.5.2).

12. Mount the logger and iPadk the shelter boxand connect the wiring panel (sectioh®$.3and4.5.4).

13.{ ONRff OGKNRdzAK Fff OKIFyySfta 2y f233SNNRa RAaALI I &
Desktop Applicationto verify correct sensor connection and configuration (sectibfsand4.7).

14. Perform test call or connection and confirm receipt of data file (sectigh

15. Use SymphoniePRO Desktop Applicatimdownload and import a raw (*.RLD) file.

16. Doubleclick on a few *.RLD fileshd use QuickVie¥o review data.

1.4 Getting Help

NRG Systems offers a variety of support@psito help you get the most from your NRG product. If you have
guestions about your NRG product, first look in the product documentation or the Knowledge Base or Technical
Forum in the Technical Services section of the NRG Systems websiterrgsystems.com/technicaduppor.

If you cannot find the answer, contact your salesperson or NRG Systems Technical Support for assistance using

the information below. Customer supportasailable8:30 AM to 5:00 PME Monday through Friday.

Telephone: +1 80282-2255 ext. 3
Fax: +1 80282-2272
Email:support@nrgsystems.com

When you call or eml, please have the appropriate product documentation at hand and be prepared to give
the following information:

Customer name

Who purchased equipment

Item number or description

Serial numbers of loggers and iPackiipment

When equipment wa purchased

Where equipment is installedterrain conditions

Description of the problem with some detall

What eventgook place leading up to the problem

What you have tried while attempting to solve the problem

=A =4 =4 =4 -4 4 -4 -4 A

SymphoniePRO and the Sympled*RO Desktop Applicatipnoduce several types of diagnostic data related to
the equipment operation and the software (sé@pendix BTroubleshooting for details). You may be asked to
provide data files or logs to help us investigate an issue. All information and data provided are kept strictly

confidential.
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NRG Systems maintains an extensive website which includesdaptim customer support area. If you need
assistance at times otheh&n our regular business hours, we suggest visiting our website,
WWW.Nrgsystems.com

All instruments, sensors, software and towers manufactured by NRG Systems are designed to be reliable and
easy to useWe welcome your comments and appreciate your help in making our products the best available.

1.5System Overview

The NRG SymphoniePR@ta Loggeis an advanced, interneteady, lowpower, microprocessoicontrolled

data logging system specifically desigf@dconducting resource assessments for the renewable energy
industry.Each ofthel6ornc a il yRIFINR OKI yyStaQ @SN 3ISaz adl yRIFENR
calculated from continuous 1 second data samples.

The SymphoniePRO logger hakestable statistical averaging intervdls 2, 5, 10, 15, 30, 60 minu)e©ne
second samples can be recorded by the logdlewingreview ofthe sampleby-sample data for complex
scientific studiesData intervals are timatamped with the beginning time of each interval aau written to
the internal Flash memonyf an SD carts$ installed, the data will also be stored on the SD card.

Addition of an iPackllows flexitle options for data transfer through remote MetLin&nnections or standard
email servicesMetLink is a proprietary protocol optimized fdliRGoggers and transfers data over multiple
types of communication interfaces. MetLink allows coctians to be initiated from either direction (from the
logger or from SymphoniePRO Desktop Application), and the MetLink Monitor utility can be used to view the
status of active connections.

Various communications options are available to fit your appbosand location anywhere in the world.

Cellular iPackGPS units can be easily connected to the back of the SymphoniePRO logger to enable remote
communications via a cellular network. iPackACCESS can be used in conjunction with a BGAN M2M Satellite
module br satellite communications capability where cellular service is either unavailable or unreliable.
iPackACCESS can also be used to connect the SymphoniePRO logger directly to a SCADA system or local area
network (LAN), where redime (i.e., 1 Hz) data care polled via Modbus TCP.

SymphoniePRO User Manual support@nrgsystemsom | Paged
Rev. 8 11 January 2018


http://www.renewablenrgsystems.com/

& ﬁ\ TCP/IP

Raw File

- ~—
-
®] PCwith SymphoniePRO
K Desktop Application )

SATELLITE  CELLULAR \

\

REMOTE ACCESS via SymphoniePRO Desktop Application

MET MAST with OFFICE
SymphoniePRO / LOCAL
iPackGPS CONFIGURATION

The SymphoniePRO Desktop Applicationsed to process raw data files as well as configure and comatenic
with the SymphoniePRO logger and iRdgksite configuratiorrequiresa laptop andJSBadapter cable, while
remote communication requirginternet service.

Sensor scale factors and offsetnfiguredin the SymphoniePRO logger can be edited withSymphoniePRO
Desktop Applicatiomfter data has been collected. Raw data is stored in the Site database file and can be
exported to atab-delimited text file (ASCIIThe potential to edit scale factors and offsets in the Timeline view at
any time provides the opportunity to chge how raw files will be processed befmenerating ASCII data files.

Featuresof the SymphoniePRO Data Logger System

The SymphoniePRO logger B6echannelor 16-channeldata logger optimized farenewable energyesource
assessmeniSynphoniePRO anis accompanyingPackare designed to be easy to install and reliable in any
climate.

Data

1 The SymphoniePRQata logger complies with industry standards such as IEC612d0with features
for wind or solar energy assessmdmniilt in. SymphoniePRO requires no comglexgamming for data
collection

9 Statistical data stored include Average, Standard Deviation, Maximum and Minimum values for each
channe] Maximum 3second Gust, and Direction of Maximum Gusité\that availablestatistics
depend on measurement type (e.gajn and max do not apply to direction, temperature, or barometric
pressure channels).

1 1 Hz sample data can also be stored on a chabyehannel basis.

1 Wide range of signal conditioning options to support athcnonly used sensors
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1 Internal Fash memory stores up th75 dayf statistical datgno SD carchstalled). A 512 MB SD card
(sold separately) provides 1@#as of statistical data storage. A 2 GB SD card is available and should be
usedif also storing 1 Hz sample data

9 Highresolution analogo-digital conversion

Convenient access to complete sensor history information infiheelinescreen

1 SymphoniePRO Desktop Applicatisinduded. The softwares used to configuréoggersand iPacks,
keeptrack of site dataand produceversatile tabdelimited text files (ASCII) compatible with leading
industry software Additionally, the software allows the user view reattime data andapply firmware
updates to loggers and iPacksternational numeric formats are supported.

1 Integrated Bing map and Google Earth

1 POPAuto software utility included with SymphoniePRO Desktop Application to automate extraction of
emailed data

=

Communications

1 iPakGPits forcellular (2G GSM, 3G GSM, CDMA, DoCabtamunications provide remote data
collection via emailand/or MetLink(TCP/I.

9 iPackACCESS kits for Ethernet and BGAN M2M satellite communicatidde peovote data collection
via Modbus as well asmail and/or MetLink.

1 Loggers with any Symphonie iPackdtlow remote changes to sensor configuration and communication
parameters vidMetLink

1 SymphoniePRO Desktop Applicatalows preinstallation programming of iPackSor iPackACCESS
and SymphonieRdoggers through USBE he configuration file contains all the parameters for both the
iPackand the logger.

1 Communicatiorand antennasignaltest featuresallow onsite testing ofiPack

1 Firmware for the iPactand SymphoniePRO loggeanbe upgraded remotely or on site using
SymphoniePRO Desktop Application

1 Integrated Global Positioning System (GPSPackGPS and iPackACCESS

Channels

1 12 counterchannels availablor measuring wind speed or otheulsed frequencignals such as rain
gauges or other totalizer type sensors.

9 All counter inputs are univeas and can accommodatdRGClass INRGA0C, Win&nsor P254640PR
/P2546COPR, Thies First Class Advarmreather pulse outputanemometers and do not requite
SCMsChannels 8 and 9 optimized for high frequesitye wave signals.

1 Provides 14 analog channels used for measuring wind direction or a range of other parameters including
temperature, barometric pressure, relative humidity and solar energy (7 channetsiiigurable with
P-SCMcards, while 7 channels are resetv®r use with vanes, temperature probd$RG BP2& NRG
RH sensors).

1 Differential inputsavailableon RSCManalog channels
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Power

1 Symphonie iPacks provide remote, autonomous power to the afger system via either one or two
12 V, 2200 mAbatteries, which are continuously recharged via PV in the fieldcandbe recharged
after office testing using a convenient wall charger (available Q).

1 SymphoniePRO should always be used with an i®gmiovide longterm, autonomous operation (D
cells are for backup only).

1 The iPackas additional input terminals for connecting a large external 12 V battery in case you intend
to use sensors with higher power requirements or keep the modetime for extended periods of time.

T Twobh/ Stf oFdGSNASA LINPOARS SYSNHSyO& o6 O1dzLd F2NJ Y
are also convenient for office testing when an iP@akot available.

1 Logger contains dedicatdithium batterywhich provides backup power to keegaltime clockrunning
in the event all other power sources go dead. Thvides accrate and reliable timestamping when
the logger is powered up.

Physical

I Wiring panel has large, eaty-wire connection pmnts.

1 /2y @SyASyl @SudipdaBiePRGigRal Chditidning ModuleB-8CM3are preconfigured
for additional sensors.

1 SymphoniePRO usewlustrial gradenonvolatile Secure Digital (SD) Cards for data storage.

1 The 4 line x 20 character displag#sy to read and provides easy to understand-tia¢ data and
configuration information.

91 Dedicated navigation buttons (up, down, left, right, home) plus a data entry keypad make ttextyull
menu driven display easy to use.

9 Wiring panel provides eledairstatic discharge (ESD) protection for each input channel. Tested to IEC
610004-5 for surge immunity.

1.6 Precautions

Groundingand ESD

Failure to ground the logger puts the logger and sensors at risk for electrostatic ddE®QE Refer to
Appendix Gor details regarding proper earth grounding and lightnimgtection.

Caution &

The copper clad ground rod provides an electrical path for static electritigt builds up on the sensors to
dissipate to ground. Failure to use proper grounding protection can damage the equipment and will void the
warranty.

Environmental Considerations
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Sensor cables become less flexible and are more easily damaged at vegyrperdtures. Make sure that all
cables are securely fastened to the tower so they do not flap in the wind. If your site is at high latithgleur
logger has many sensors connected, consider using an external power.supply

If the equipment will be exposed to high salinity, use protective grease or other dielectric agent on terminals
and ground connections.
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CHAPTER SYSTEM OVERVIEW

This section of the manual is designed to provide you with the basic information néeg@eepare and install
your SymphoniePRO system successfGlhapter 3Field Installation, provides detailed descriptions of each
installation step and wiring instruicins.

2.1 Hardware Overview

While SymphoniePRO is easy to set up, it is a good idea to get familiar with the system before going to the
installation site. The following sections describe the things you should do prior to installation.
2.1.1Unpacking YouSymphoniePRO

Confirm that you have received all components by comparing your order to the packing list included with your
shipment. Immediately contact NRG Systems if any of the components are missing.

Caution &

Do not remove the SymphoniePRO loggdatewn desiccanpack from the clear plastic package at this time.
During the field installation procedure, you will remove the clear wrapper and place the desiccant pack inside
0KS {@YLK2yAStwhQa f233ISN) SyOf2adz2NB G2 1SSLI AG RNEG

2.1.2 Conponents Map

Display

SD Card Slot =gt
USB Port -

Navigation Keys

Keypad - .
Wiring Panel Connector

= D-Cell Batteries

Clock ’
0
Clock Battery Warning LED
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Keypad

The alphanumeric keys are used to enter togger Access PIN2 I+ Ay | O0Saa éndtoiKS 213
access logger menuSymphoniePRO offers simplified programming through a U&B:ction

SymphoniePRO Desktop Applicatsmftware.

Navigation Keys

The navigation keys are used to move up and down lists, and to page forward and backward through items
RAaALI @SR 2y (GKS f 2 JemSaidaso nambRiBdSgdean mlfobé&selacted by présding the A
keypad number of the item.

Display
SymphoniePRO has a 20 character, 4 line display designed for reliable operation in extreme cold conditions.
Display contrastan be ajusted for optimal viewing under different lighting conditions.

D-Cell Batteries

¢KS f233SNNa o6l ai 0 -Telldateiichhiyhdare Nibitstted?by a atlety yokker. RaReriés
should be changed one at a time so that logging operations are not disrupted during the battery change. With
an iPacknstalled, the Bcell batteries primarily function as backup batteries for all logging functions in the event
that the iPackis removed or loses power.

Caution &

AniPacki K2dzZf R 0S dzaSR S@Sy Ay G(KS OFasS gKSNBE O2YYdzyA Ol
recommended for this application. It is recommended that high quality alkaline batteries aredusech as

Energizer or Duracell), and they should be changed at least once per year to avoid leakage and equipment
damage.

Wiring PanelConnector
The 62 pin connector should be securely screwed down using the thumb screws. Profgicistbg aligning the
connector well before inserting, and avoid plugging in the connector at an angle.

USB Port
The USB poiis the primary programming access port used for configuration of the logger ands&ttioks.

USBCable
The SymphoniePRO system uses a standard USB Type B to USB Type A connection (standard laptop USB
connection).Cable sold separately.

Clock Battery
A lithium battery powers the logger clock even i€8l batteriesare not pesent. This allows the logger to retain
date and time in the event of a reboot. Clock batteries will last 5+ years under normal use.

Clock Battery Warning LED
This LED illuminates if the clock battégs been installed backwards.
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Rest Button

1 Areset buttonis located between thelockbattery and thefirst RSCMslot on the main circuit board
(partly hidden under the Rell battery case)

9 Should it become necessary to resee tBymphoniePRO loggearefullyplace theNRGscrewdriver
(provided)or other long, thintooh y 1 KS  dzLJLJISNJ O2 NJ S NJ 220EPSCMslat, (G KS €
and slide dowrio press the buttonHold until it beeps.

 WhentheresetbuttoaA & LJdza KSRX GKS f233SNJ gAff o0SSLI YR NB
reset event, and resume sampling data for the current file.

1 Resetting thdoggermay causethe data from the current statistical intervad be lost (depnding on
how long since data was last written to mempryhe logger logs a reset event into the event log and
continues adding data to the same file that was in progress before the reset.

1 Collected data already written to memory andlafjgerconfigurdion settings will be retained.

Note that a reset can also be initiated by the binltwatchdog in response to an ESD (electrostatic discharge)
event. When ariPackis connected to a logger with nodlls, this will also initiate a resétheiPackprovides
auxiliary power to the logger and therefore powers it up in the absencea#lB.

SD Card Slot

The SD caris inserted vertically in the SD card slot with the beveled front corner d@are should be taken
when insering and removing the SD catdlo not force the SD into the sloQualified, industriatated SD cards
(512 MB or 2 GB) are available from NRG Systems.

Caution &

Problems withSD cards not supplied ByRG Systemare not covered by warranty.

Wiring PanelOptions (16Channel & 26Channel)

SymphoniePRO supports two different wiring panels: AH#&hnel version and a Zthannel version. The table
below shows which logger channels are available for each wiring panel, and the Symphom#RBR®@ kas a
drop-down selector for choosing a wiring pamghich makes configuration easy.

SymphoniePRQ26-Channel SymphoniePR® 16-Channel
Wiring Panel Wiring Panel

Logger

Channel Channel Type
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SymphoniePR®26-Channel SymphoniePRQ® 16-Channel
Wiring Panel Wiring Panel

Channel Type
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SymphoniePRO | 2&€hannel Wiring Panel

The 16Channel Wiring Panel (item 11178) connects directly taridyiet
side of thelogger in the same way previous versions of Symphonie
loggers did.

Note - SymphoniePRO loggers proaiced prior to June of 2017, are not
compatible with the 16 -Channel Wiring Panel. Please check your logger
serial number and manufacture date prior to ordering a 16 -Channel
Wiring Panel.

Caution &

Wiring Panels for Symphonie, SymphoniePLUS, and Symphlodie®
loggers are NOT compatible with the SymphoniePRO loggeo not
connect these older generation wiring panels to a SymphoniePRO
logger!

SymphoniePRO | 2€hannel Wiring Panel

The 26Channel Wiring Panel (item 8150) connects to the logger using ac&iRGassembly (item 8385).
Installing the 28Channel Wiring Panel in the shelter haior to installing the SymphoniePRO logger and iPack

may make it easier to wire the sensors.

symphonie| )
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Hanging Bracket

The hanging bracketonnects to the back of the iPa@nd allows

the assembled logger and iPack to easily be installed in or removed
from the shelter boxusing the keyed slots. The hanging bradket
included with the shelter box.

iPackConnector

On the back of the SymphoniePRO logger you'll find thpi25

(male) connector for the iPackwhich comes with a sticker over it

to keep dust and moisture out until it's mated withe iPack.

When ready to install the iPack to the logger, remove the protective water resistant sticker from the back of the
logger.

2.1.3 Channels

SymphoniePRO has (12) counters channels, (7}ibwihalog channels, (7}y$CManalog channks, and (2) RS
485 (full or half duplex) channels. Each channel will configure itself based atopulllist selections made in
the software.

Counter Channels 412

The twelve builkin counter channelare compatible with industry standard anemomegeand tipping rain
buckets. A 12/ excitation is available for each channel. Signal type can be pulse or coil, and an interngd pull
resistor can be turned on for reed switch signals. Channels 8 and 9 can be confgyaoeept high frequency
sine wave signals.

Analog 2.5 V or 5 V Excitation Channels-1%

Channels 13 through 15 accept input signals from 0 t@Bd/areideal for wind direction vanes andRG
temperature probes. A useselectable extation voltageof 2.5V or 5V is available per chann@5 V is a
reference voltage intended for use with potentiometer type wind vanes like the NRG 200P.

Analog 5 V or 12 V Excitation Channels-1®

Chanrels 16 through 19 accept input signals from 0 to 5 V and are intended for use with NRG barometric
pressurerelative humidity and temperaturesensorsEach channel has a usszlectable excitationoltage of 5
V or 12V.

Analog (RSCN Channels 2026

Channels20 through 2GacceptSymphoniePRSignal Conditioning ModuléB-SCM) for adding analog sensors
such as high qualitgyranometersand other megorological sensor$lease checthe RSCMist below for

sensor compatibilitySignal (+) and Signag)) @re available for differential inputs on each of the seven channels.
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