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CHAPTER 1 INTRODUCTION

1.1 About This Manual

Welcome to the SymphoniePRO® User's Manual! This manual is organized to provide a system overview
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, the term “iPack” refers to either iPackGPS or iPackACCESS. We recommend
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 the general body of this manual.

Instructions in Bold Type refer to software commands and require you to perform an operation on screen, such
as select the Sites tab, or press the Download button.

Instructions in [Brackets] refer to the logger keypad functions. For example, pressing the [HOME] key will
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 danger, 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/PLUS3 systems.

(D This symbol is used to represent tool tips in the SymphoniePRO Desktop Application. 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 your SymphoniePRO system are as follows:

Update iPackGPS firmware to SymphoniePRO compatible version if nessesary (see Appendix C).

Establish wireless service for the iPack (Appendix D for iPackGPS or Appendix E for BGAN M2M Satellite).

Install SymphoniePRO Desktop Application software on PC (section 2.2.1).

Configure network firewall to allow for remote connections: logger to PC, and PC to logger (Appendix C for

configuration options).

5. Configure logger and iPack and set up site information and communication schedule using SymphoniePRO
Desktop Application software and USB cable; save a copy of the Instrument Configuration File (*.LGR)
(sections 3.1, 3.2, 3.3, and 3.4).

6. Get familiar with navigation of logger and iPack using the logger’s keypad and display (section 3.5).

PwNPE
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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. (section 3.6).

8. Install hanging bracket on the back of the iPack or logger (section 4.3.1).

9. Install the shelter box and PV panel on the tower (sections 4.3.2 and 4.4).

10. Connect earth grounding and mount the wiring panel in the shelter box (section 4.5).

11. Connect sensors to the wiring panel (section 4.5.2).

12. Mount the logger and iPack in the shelter box, and connect the wiring panel (sections 4.5.3 and 4.5.4).

13. Scroll through all channels on logger’s display (or review using connected laptop running SymphoniePRO
Desktop Application) to verify correct sensor connection and configuration (sections 4.6 and 4.7).

14. Perform test call or connection and confirm receipt of data file (section 4.7).

15. Use SymphoniePRO Desktop Application to download and import a raw (*.RLD) file.

16. Double-click on a few *.RLD files and use QuickView to review data.

1.4 Getting Help

NRG Systems offers a variety of support options to help you get the most from your NRG product. If you have
qguestions 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 website (www.nrgsystems.com/technical-support).

If you cannot find the answer, contact your salesperson or NRG Systems Technical Support for assistance using
the information below. Customer support is available 8:30 AM to 5:00 PM ET, Monday through Friday.

Telephone: +1 802-482-2255 ext. 3
Fax: +1 802-482-2272
Email: support@nrgsystems.com

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

e Customer name

e Who purchased equipment

e Item number or description

e Serial numbers of loggers and iPack equipment

e When equipment was purchased

e Where equipment is installed - terrain conditions

e Description of the problem with some detail

e What events took place leading up to the problem

e What you have tried while attempting to solve the problem

SymphoniePRO and the SymphoniePRO Desktop Application produce several types of diagnostic data related to
the equipment operation and the software (see Appendix B: Troubleshooting 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 includes an in-depth customer support area. If you need
assistance at times other than 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 use. We welcome your comments and appreciate your help in making our products the best available.

1.5 System Overview

The NRG SymphoniePRO Data Logger is an advanced, internet-ready, low-power, microprocessor-controlled
data logging system specifically designed for conducting resource assessments for the renewable energy
industry. Each of the 16 or 26 standard channels’ averages, standard deviations, and other statistical values are
calculated from continuous 1 second data samples.

The SymphoniePRO logger has selectable statistical averaging intervals (1, 2, 5, 10, 15, 30, 60 minutes). One
second samples can be recorded by the logger allowing review of the sample-by-sample data for complex
scientific studies. Data intervals are time-stamped with the beginning time of each interval and are written to
the internal Flash memory. If an SD card is installed, the data will also be stored on the SD card.

Addition of an iPack allows flexible options for data transfer through remote MetLink connections or standard
email services. MetLink is a proprietary protocol optimized for NRG loggers and transfers data over multiple
types of communication interfaces. MetLink allows connections 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 application and 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 for 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 real-time (i.e., 1 Hz) data can be polled via Modbus TCP.
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The SymphoniePRO Desktop Application is used to process raw data files as well as configure and communicate
with the SymphoniePRO logger and iPack. On-site configuration requires a laptop and USB adapter cable, while
remote communication requires internet service.

Sensor scale factors and offsets configured in the SymphoniePRO logger can be edited with the SymphoniePRO
Desktop Application after data has been collected. Raw data is stored in the Site database file and can be
exported to a tab-delimited text file (ASCIl). The potential to edit scale factors and offsets in the Timeline view at
any time provides the opportunity to change how raw files will be processed before generating ASCII data files.

Features of the SymphoniePRO Data Logger System

The SymphoniePRO logger is a 26-channel or 16-channel data logger optimized for renewable energy resource
assessment. SymphoniePRO and its accompanying iPack are designed to be easy to install and reliable in any
climate.

Data

e The SymphoniePRO Data Logger complies with industry standards such as IEC61400-12-1 with features
for wind or solar energy assessment built in. SymphoniePRO requires no complex progamming for data
collection.

e Statistical data stored include Average, Standard Deviation, Maximum and Minimum values for each
channel, Maximum 3-second Gust, and Direction of Maximum Gust. Note that available statistics
depend on measurement type (e.g., min and max do not apply to direction, temperature, or barometric
pressure channels).

e 1 Hzsample data can also be stored on a channel-by-channel basis.

e Wide range of signal conditioning options to support all commonly used sensors
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Internal Flash memory stores up to 175 days of statistical data (no SD card installed). A 512 MB SD card
(sold separately) provides 10+ years of statistical data storage. A 2 GB SD card is available and should be
used if also storing 1 Hz sample data.

High-resolution analog-to-digital conversion

Convenient access to complete sensor history information in the Timeline screen

SymphoniePRO Desktop Application is included. The software is used to configure loggers and iPacks,
keep track of site data, and produce versatile tab-delimited text files (ASCII) compatible with leading
industry software. Additionally, the software allows the user to view real-time data and apply firmware
updates to loggers and iPacks. International numeric formats are supported.

Integrated Bing map and Google Earth

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

Communications

iPackGPS kits for cellular (2G GSM, 3G GSM, CDMA, DoCoMo) communications provide remote data
collection via e-mail and/or MetLink (TCP/IP).

iPackACCESS kits for Ethernet and BGAN M2M satellite communications provide remote data collection
via Modbus as well as e-mail and/or MetLink.

Loggers with any Symphonie iPack kit allow remote changes to sensor configuration and communication
parameters via MetLink.

SymphoniePRO Desktop Application allows pre-installation programming of iPackGPS or iPackACCESS
and SymphoniePRO loggers through USB. The configuration file contains all the parameters for both the
iPack and the logger.

Communication and antenna signal test features allow on-site testing of iPack.

Firmware for the iPack (and SymphoniePRO logger) can be upgraded remotely or on site using
SymphoniePRO Desktop Application.

Integrated Global Positioning System (GPS) in iPackGPS and iPackACCESS

Channels

12 counter channels available for measuring wind speed or other pulsed frequency signals such as rain
gauges or other totalizer type sensors.

All counter inputs are universal and can accommodate NRG Class 1, NRG 40C, WindSensor P2546A-OPR
/P2546C-0OPR, Thies First Class Advanced or other pulse output anemometers and do not require P-
SCMs. Channels 8 and 9 optimized for high frequency sine wave signals.

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 channels are configurable with
P-SCM cards, while 7 channels are reserved for use with vanes, temperature probes, NRG BP20 & NRG
RH sensors).

Differential inputs available on P-SCM analog channels
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Power

e Symphonie iPacks provide remote, autonomous power to the data logger system via either one or two
12V, 2200 mAh batteries, which are continuously recharged via PV in the field and can be recharged
after office testing using a convenient wall charger (available from NRG).

e SymphoniePRO should always be used with an iPack to provide long-term, autonomous operation (D-
cells are for backup only).

e The iPack has 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 modem online for extended periods of time.

e Two D-Cell batteries provide emergency backup for maintaining the logger’s core logging functions and
are also convenient for office testing when an iPack is not available.

e Logger contains dedicated lithium battery which provides backup power to keep real-time clock running
in the event all other power sources go dead. This provides accurate and reliable timestamping when
the logger is powered up.

Physical

e Wiring panel has large, easy-to-wire connection points.

e Convenient “plug and play” SymphoniePRO Signal Conditioning Modules (P-SCMs) are pre-configured
for additional sensors.

e SymphoniePRO uses industrial grade, non-volatile Secure Digital (SD) Cards for data storage.

e The 4 line x 20 character display is easy to read and provides easy to understand real-time data and
configuration information.

e Dedicated navigation buttons (up, down, left, right, home) plus a data entry keypad make the full-text,
menu driven display easy to use.

e Wiring panel provides electro-static discharge (ESD) protection for each input channel. Tested to IEC
61000-4-5 for surge immunity.

1.6 Precautions

Grounding and ESD

Failure to ground the logger puts the logger and sensors at risk for electrostatic damage (ESD). Refer to
Appendix G for details regarding proper earth grounding and lightning protection.

Caution &

The copper clad ground rod provides an electrical path for static electricity that 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 very low temperatures. 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 latitude and your
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 2 SYSTEM OVERVIEW

This section of the manual is designed to provide you with the basic information needed to prepare and install
your SymphoniePRO system successfully. Chapter 3, Field Installation, provides detailed descriptions of each
installation step and wiring instructions.

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.

2.1.1 Unpacking Your SymphoniePRO

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 logger's brown desiccant pack 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
the SymphoniePRO’s logger enclosure to keep it dry.

2.1.2 Components Map

Display

SD Card Slot =
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 the Logger Access PIN to gain access to the logger’s display and to
access logger menus. SymphoniePRO offers simplified programming through a USB connection to
SymphoniePRO Desktop Application software.

Navigation Keys

The navigation keys are used to move up and down lists, and to page forward and backward through items
displayed on the logger’s screen. Note that list items are also numbered and can also be selected by pressing the
keypad number of the item.

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

D-Cell Batteries

The logger’s basic functions run on standard D-cell batteries which are protected by a battery cover. Batteries
should be changed one at a time so that logging operations are not disrupted during the battery change. With
an iPack installed, the D-cell batteries primarily function as backup batteries for all logging functions in the event
that the iPack is removed or loses power.

Caution &

An iPack should be used even in the case where communications are not required. The “Power Only” iPack is
recommended for this application. It is recommended that high quality alkaline batteries are used such as
Energizer or Duracell), and they should be changed at least once per year to avoid leakage and equipment
damage.

Wiring Panel Connector
The 62 pin connector should be securely screwed down using the thumb screws. Protect the pins by aligning the
connector well before inserting, and avoid plugging in the connector at an angle.

USB Port
The USB port is the primary programming access port used for configuration of the logger and iPack settings.

USB Cable
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 if D-cell batteries are not present. 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 battery has been installed backwards.

SymphoniePRO User Manual support@nrgsystems.com | Page 15
Rev. 8 11 January 2018



Reset Button

e Avreset button is located between the clock battery and the first P-SCM slot on the main circuit board
(partly hidden under the D-cell battery case).

e Should it become necessary to reset the SymphoniePRO logger, carefully place the NRG screwdriver
(provided) or other long, thin tool in the upper corner just to the left of the “Channel 20” P-SCM slot,
and slide down to press the button. Hold until it beeps.

e When the reset button is pushed, the logger will beep and reset the logger’s microprocessor, record a
reset event, and resume sampling data for the current file.

e Resetting the logger may cause the data from the current statistical interval to be lost (depending on
how long since data was last written to memory). The logger logs a reset event into the event log and
continues adding data to the same file that was in progress before the reset.

e (Collected data already written to memory and all logger configuration settings will be retained.

Note that a reset can also be initiated by the built-in watchdog in response to an ESD (electrostatic discharge)
event. When an iPack is connected to a logger with no D-cells, this will also initiate a reset. The iPack provides
auxiliary power to the logger and therefore powers it up in the absence of D-cells.

SD Card Slot

The SD card is inserted vertically in the SD card slot with the beveled front corner down. Care should be taken
when inserting and removing the SD card — do not force the SD into the slot. Qualified, industrial-rated SD cards
(512 MB or 2 GB) are available from NRG Systems.

Caution &

Problems with SD cards not supplied by NRG Systems are not covered by warranty.

Wiring Panel Options (16-Channel & 26-Channel)

SymphoniePRO supports two different wiring panels: A 16-channel version and a 26-channel version. The table
below shows which logger channels are available for each wiring panel, and the SymphoniePRO software has a
drop-down selector for choosing a wiring panel which makes configuration easy.

SymphoniePRO | 26-Channel = SymphoniePRO | 16-Channel
Channel Type

Channel Wiring Panel Wiring Panel
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SymphoniePRO | 26-Channel = SymphoniePRO | 16-Channel
Wiring Panel Wiring Panel

Channel Type
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SymphoniePRO | 16-Channel Wiring Panel

The 16-Channel Wiring Panel (item 11178) connects directly to the right
side of the logger in the same way previous versions of Symphonie
loggers did.

Note - SymphoniePRO loggers produced 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 SymphoniePLUS3
loggers are NOT compatible with the SymphoniePRO logger - do not
connect these older generation wiring panels to a SymphoniePRO
logger!

SymphoniePRO | 26-Channel Wiring Panel

The 26-Channel Wiring Panel (item 8150) connects to the logger using an NRG cable assembly (item 8385).
Installing the 26-Channel Wiring Panel in the shelter box prior to installing the SymphoniePRO logger and iPack
may make it easier to wire the sensors.

“.

symphonie| )
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Hanging Bracket

The hanging bracket connects to the back of the iPack and allows
the assembled logger and iPack to easily be installed in or removed
from the shelter box using the keyed slots. The hanging bracket is
included with the shelter box.

iPack Connector
On the back of the SymphoniePRO logger you'll find the 25-pin
(male) connector for the iPack, which comes with a sticker over it

to keep dust and moisture out until it's mated with the 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) built-in analog channels, (7) P-SCM analog channels, and (2) RS-
485 (full or half duplex) channels. Each channel will configure itself based on pull-down list selections made in
the software.

Counter Channels 1 - 12

The twelve built-in counter channels are compatible with industry standard anemometers and tipping rain
buckets. A 12 V excitation is available for each channel. Signal type can be pulse or coil, and an internal pull-up
resistor can be turned on for reed switch signals. Channels 8 and 9 can be configured to accept high frequency
sine wave signals.

Analog 2.5 V or 5 V Excitation Channels 13 - 15

Channels 13 through 15 accept input signals from 0 to 5 V and are ideal for wind direction vanes and NRG
temperature probes. A user-selectable excitation voltage of 2.5V or 5 V is available per channel. 2.5V is a
reference voltage intended for use with potentiometer type wind vanes like the NRG 200P.

Analog 5 V or 12 V Excitation Channels 16 - 19

Channels 16 through 19 accept input signals from 0 to 5 V and are intended for use with NRG barometric
pressure, relative humidity, and temperature sensors. Each channel has a user-selectable excitation voltage of 5
Vorl2V.

Analog (P-SCM) Channels 20 - 26

Channels 20 through 26 accept SymphoniePRO Signal Conditioning Modules (P-SCMs) for adding analog sensors
such as high quality pyranometers and other meteorological sensors. Please check the P-SCM list below for
sensor compatibility. Signal (+) and Signal (=) are available for differential inputs on each of the seven channels.
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SymphoniePRO P-SCMs
The following table contains a list of available SymphoniePRO P-SCMs organized by the categories of sensor

signal range and excitation requirements. If you have an application not covered by these options, please let us

know as we can develop new SymphoniePRO P-SCMs if needed

SymphoniePRO P-SCM Input Signal Excitation Output To
Iltem number Sensor Example
Name Type Sensor
) Hukseflux LP0O2, SR11, SR12,
P-SCM #9128 Bipolar )
_ , SR20, DRO2-FR; Kipp and
9128 -6 to 58mV Input Differential None
Zonen CMP3, CMP6, CMP10,
No EXC Voltage )
CMP11, Campbell NR-Lite2
P-SCM #9129
9129 0 to 160pA Input Current None Li-Cor 200SZ
No EXC
P-SCM #9130 .
Single Ended
9130 0 to 5V Input 5V Pulsed NRG 110S
Voltage
Pulsed 5V EXC
P-SCM #9131 .
Single Ended
9131 0to 5V Input 12 V Pulsed NRG BP20
Voltage
Pulsed 12V EXC
P-SCM #9132 )
Single Ended NRG RH5X, SPN1 GHI, SPN1
9132 0to 5V Input 12 V Constant
Voltage DIF
Constant 12V EXC
P-SCM #9133 )
Single Ended NRG 200P, Vector W200P,
9133 0 to 5V Input 2.5V Pulsed . .
Voltage Thies 10k, Thies 2k
Pulsed 2.5V EXC
P-SCM #9134 .
) RMY Vertical Propeller
9134 -2.5to0 2.5V Input Bipolar Voltage | None
Anemometer
No EXC
P-SCM #9135 )
Single Ended L
9135 0 to 30V Input 12 V Constant battery bank monitoring
Voltage

Constant 12V EXC

SymphoniePRO User Manual

Rev. 8

support@nrgsystems.com | Page 20

11 January 2018




P-SCM #9137

9137 0 to 20mA Input Current 12 V constant Various sensors

Constant 12V EXC

P-SCM #9383
Differential

9383 0 to 5V Diff Input 12 V constant HMP155

Voltage
Constant 12V Exc

2.1.4 Grounding

Whenever coming in contact with the SymphoniePRO logger, either in the field or indoors, it is recommended to
first grasp a piece of grounded (earthed) metal before touching the logger to avoid a potentially damaging
electrostatic discharge (ESD) to the logger.

2.1.5 Installing D-Cell Batteries

e Open the logger enclosure and remove the battery cover by loosening the three thumbscrews. Tip:
Write the installation date of the D-Cell on each battery.

Not for Retail Trade
No

Energizer.

P SERETRETM

¥
o ( ’ ( £z
4 v - ¢ L -
v v v
: -
': &

)

e Insert two fresh D-cell batteries, one at a time, into the battery holders with the positive terminals of
the batteries (the end with the bump) oriented towards the sides of the enclosure. When the batteries
are first inserted, the display will read:

renewableNRGsystems
SymphoniePRO Logger
Site: 000000
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SN: 820600000

e Install any P-SCMs you will need according to the instructions in section 2.1.6.
e Replace the battery cover and tighten the three thumbscrews.
e As a power saving function, the display will always shut off after three minutes without any key inputs.

e The logger continues to collect data while the display is off.

2.1.6 Installing P-SCMs

If your site configuration requires more connections than those provided by the built-in channels, or if you're
using pyranometers, it will be necessary to install appropriate SymphoniePRO Signal Conditioning Modules (P-
SCMs) for each additional sensor in one of the seven configurable Analog P-SCM channels (Channels 20 through
26). Each P-SCM provides the necessary signal conditioning (filtering, gain, buffering, and protection) electronics
for the specific sensor type to be connected to the channel. The correct P-SCM then needs to be selected from
the drop-down list for that channel in SymphoniePRO Desktop Application’s Channels screen.

Caution &

Older SCMs used with Symphonie, SymphoniePLUS, and SymphoniePLUS®3 loggers are NOT compatible with
SymphoniePRO, nor are SymphoniePRO P-SCMs compatible with Symphonie, SymphoniePLUS, or
SymphoniePLUS3 loggers.

Note - Before inserting a P-SCM in the appropriate slot, be sure to grasp the grounding post on the wiring panel
to prevent a potentially harmful electrostatic discharge. The P-SCM has a metal strip on the top edge to facilitate
grounding while being handled.

e Inordertoinstall a P-SCM, it is necessary to remove the battery cover by loosening the three
thumbscrews.

e Touch the grounding post on the wiring panel just before inserting the P-SCM.

e Install the P-SCM into the appropriate slot with the pins facing downward and the circuit components
facing to the right.

e Do not force the P-SCM.

e Once the P-SCMs have been installed, the channels can be configured using SymphoniePRO Desktop
Application software.

e Allow 4 seconds between inserting and removing P-SCMs as they take a few seconds to be recognized by

the logger.

2.1.7 iPack

SymphoniePRO data loggers require an iPack to be attached to the back of the logger to allow it to operate
autonomously in the field. The iPack provides 12 V DC excitation voltage to the logger and connected sensors. It
is also a communications module used to establish remote MetLink connections and to email data files.
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Battery & PV Panel

iPacks contain a 12 V DC rechargeable battery system that allows the logger and iPack to run autonomously.
iPacks are sold with a PV panel for battery charging. The PV panel is wired into the iPack’s “PV” terminal on the
side of the iPack and the PV panel is installed on the southern face of the tower.

The PV input on the side of the iPack can handle between 15 to 28 V DC.

The second input on the side of the iPack (labeled “12 V Ext. Bat”) can be used to connect an external battery
system to the iPack. Note that this terminal does not charge the internal iPack battery and can only handle 14 V
DC max. Apply higher voltage batteries or PV panels to this terminal may result in damage to the iPack. It is
recommended to use a voltage controller when connecting external batteries to the iPack.

GPS
All iPackGPS units (and the iPackACCESS) have an internal GPS module and an external terminal for a GPS
antenna to be attached.

The GPS is enabled if it has been more than one day since it last successfully acquired lock with satellites. If the
communication schedule is set to an interval of longer than one day, the GPS will be activated according to that
schedule.

If the current location reported by the GPS is more than 200 meters from the last stored position, the logger
updates the location information and creates an entry in the event log. The GPS is also used to sync the logger
clock, if it is selected as a Time Service in the logger configuration.

iPack Types
The following iPackGPS models can be used with the SymphoniePRO data logger:

iPackGPS GSM/GPRS
This iPackGPS unit allows the sending of data files and MetLink connections through 2G/GPRS service. The
modem inside the iPack operates on the 850/900/1800/1900 MHz GSM bands.

iPackGPS 3G

This iPackGPS unit allows the sending of data files and MetLink connections through HSPA+ and 2G/GPRS
service. The modem inside the iPack operates on HSPA+ 850/900/1700/1900/2100 MHz and 2G/GPRS
850/900/1800/1900 MHz bands.

iPackGPS CDMA
This iPackGPS unit allows the sending of data files and MetLink connections through Verizon’s CDMA network
within the United States.

iPackACCESS

This iPackGPS unit allows the SymphoniePRO data logger to be connected to a SCADA network and make real
time data available via Modbus TCP. It does not have an internal modem but has an Ethernet port for a LAN
connection. The Modbus registers are pre-defined allowing the device to be easily configured. See Appendix F
for details on configuring the iPackACCESS.
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iPackACCESS + BGAN M2M Satellite

Connecting a BGAN M2M Satellite modem to an iPackACCESS allows the SytmphoniePRO data logger to send
data from anywhere in the world using the Inmarsat Seattleite Network. See Appendix E for details on
configuring the iPackACCESS and BGAN M2M modem.

iPack Power Only

This iPack provides a “standalone” power solution to SymphoniePRO data loggers that don’t need any
communications. It contains the same 12 V rechargeable gel cell battery pack and a PV charging circuit as the
other iPacks but does not include a modem or any communication ports.

2.18 Related Hardware Accessories

A USB Type B to USB Type A (standard laptop USB connection) cable is used to configure the logger and iPack
with SymphoniePRO Desktop Application software; router and other network infrastructure may be required to
support some communication protocols.

2.2 SymphoniePRO Desktop Application Overview

2.2.1 SymphoniePRO Desktop Application

SymphoniePRO Desktop Application is used to configure the SymphoniePRO logger and iPack, communicate
remotely and upgrade instrument firmware in the field, view live data, process and store incoming data, export
data, and provide data summary reports.

SymphoniePRO Desktop Application is a 32-bit application that runs on Windows 7, Windows 8, or Windows 10
operating systems. The installer typically installs all files needed to run the software. In some Windows 8 and
Windows 10 installations, the target machine may need a Windows Update, so be sure that your network
policies allow for some external components to be installed by the desktop installer. Other operating systems
are not supported. The minimum computer hardware requirements are:

e 1.6 gigahertz (GHz) or faster 32-bit (x86) or 64-bit (x64) processor
e 2 gigabyte (GB) RAM minimum required
e 4GB RAM recommended

The latest version of SymphoniePRO Desktop Application can be downloaded for free from our website:
http://www.nrgsystems.com/technical-support/software

Software installation must be performed by an administrative user. It also requires Microsoft .NET Framework,
which is distributed by Microsoft through updates (your Windows PC may already have it). If the installer
software detects that Microsoft .NET Framework is not installed, you will be prompted during the installation
process. In order to communicate with the logger, a remote MetLink connection or a MetLink USB port/USB
cable connection is required.

The software installs to the Program Files (“Program Files (x86)” for 64-bit computers) folder within the NRG
Systems folder. Site files are stored in the default folder C:\Users\...\Documents\Renewable NRG Systems. This
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folder location can be changed after installation under File>Settings. The locations of exported files and log files
are also assigned in the Settings screen.

The Home Screen provides a fleet view of existing sites listed in rows, sortable by column. Right-clicking on any
Project site in the Fleet View list provides the option to edit remote connection settings, view site information,
delete the site, refresh the site list, hide the map, or display times using the PC’s local time time zone (instead of
the site’s local time zone).

1) Home Screen - Fleet View 0 Help - &

3 —GOOEWE Earth J
' >

NORTH EUROPE 2 NORTH EUROPE NORTH
AMERICA AMERICA

SOUTH SOUTH
AUSTRALIA AMERICA AUSTRALIA AMERICA

© 2015 Microsoft Corporationy

. e 5 Last Connection Next Connection A
Project Location Instrumentation Data ‘ L r Local Time) (Logger Local Time) Connection Status
a
000002 (AEI Tower 1) Logger SN: 820600010 FW: 1.61.15 Start: 12/04/2013
SYmERO Aleha Testing Canyon, T PackSN: - FW: 000 End: 04/01/2014 N
000004 (AEI Corpus Christ) Logger SN: 820600019 FW: 1.5191 Start: 01/27/2014
SymPRO Alpha Testing Corpus Christi, TX iPack SN: FW: 0.00 End: 03/24/2014 i
000001 (NRG 60m Riggs Road) Logger SN: 820600018 FW: 2.37.62 Start: 01/07/2014 2015-07-2120:06 2015-07-22 20:00
SymPRO Alpha Testing Hinesburg, VT iPack SN: 798400003 FW: 2.36.30 End: 10/29/2014 134V Listens for 10 min Remote Connection Settings N
View Site
—_—m 000006 (Mumbai) Logger SN: 820600019 FW: 2.36.31 Start: 06/10/2015 2015-07-2102:11 20150723 01:30 n
LI, HE5Ng Chikodi iPack SN: 462207295 FW: 0.70.0 End: 06/16/2015 133V MetLink Logger Initiated Delete Site:
Refresh Site List
000033 () Logger SN: 820600033 FW: 2.10.73 Start: 10/23/2014 " N
iPack SN: - FW: 0.00 End: 10/23/2014 Hide Map
Show PC Local Time
000052 (lohn G Dack | asoer) I aooar SN RI0AONOS? FW- 050 90 Stark: 12/05/2014 20150815 158 20150722 15:00

The File, Options, and Help menus appear in the upper right corner of the Home screen along with buttons to
view sites in Google Earth or in a browser (using Bing Maps). These are described in more detail in Chapter 5.

) Home Screen - Fleet View

; ' : 5 4 r @ Google Earth
S ,
NORTH EUROPE NoETH 0P
AMERICA M@r\

NORTH
AMERICA

SOUTH SOUTH

$ ITH
AUSTRALIA AMERICA AMERICA AUSTRALIA AMERICA AUSTRALIA

DINg

5 Microsoft Corporation

“ Last Connection Next Connection

Project Location Instrumentation Data s Foeat Thme) e i) Connection Status
000002 (AEI Tower 1) Logger SN: 820600010 FW: 18115 Start: 12/04/2013
YERO Alph Testing, Canyon, TX iPack SN FW: 0.0.0 End: 04/01/2014 N
000004 (AEI Corpus Christi) Logger SN: 820600013 FW: 18181  Start: 01/27/2014 (
SymPRO Alpha Testing Corpus Christi, TX iPack SN: - FW: 0.0.0 End: 03/24/2014 N
Sy 000001 (NRG 60 Riggs Road) Logger SN: 820600018 FW: 2.36.72  Start: 01/07/2014 2015-06-22 18:02 2015-07-20 18:00 o
ym pRa-esung Hinesburg, VT iPack SN: 798400003 FW: 2.36.30  End: 10/29/2014 133V Listens for 10 min
—_——— 000006 (Mumbai) Logger SN: 820600046 FW: 1.0.0 Start: 06/10/2015 o
s Chikodi iPack SN: 462208227 FW: 1.0.0 End: 06/16/2015
000033 ) Logger SN: 820600033 FW- 21073 Start: 10/23/2014 o
iPack SN: - FW: 0.0.0 End: 10/23/2014
000052 (John G Desk Logger) Logger SN: 820600052 FW: 0.50.20 Start: 12/05/2014 2015-04-15 14:58 2015-07-20 13:00 [
SymPRO Alpha Testing Hinesburg VT, USA iPack SN: 462209102 FW- 0.50.20 135V Listens Continuously N
Sy 000900 (SymPRO SRA Tower) Logger SN: 820600012 FW: 2.35.85  Start: 12/27/2013 2015-06-04 17:27 2015-07-20 18:00 )
ym phaichng. NRG Hinesburg iPack SN: 798400002 FW- 2.35.34 End: 10/17/2014 134V Listens for 30 min
001234 (Tech Support Test 10} Logger SN: 820600033 FW- 2.35.85  Start: 10/29/2014 20150716 13:01 ©
Tt Mpper TEE10. Tech Services Dept. iPackSN: 798400024 FW: 23534  End: 06/09/2015 121v None Expected N

SymphoniePRO User Manual
Rev. 8

support@nrgsystems.com | Page 25

11 January 2018



Selecting an existing site by double-clicking opens the Site Utilities screen. The File, Site, Logger, and Help
menus appear in the upper right corner of the screen. These are described in more detail in Chapter 5.

The left pane is divided into three functional parts, Fleet View, Site, and Instruments.

RIS BEN LI T ERIRIEY  Clicking on the Fleet View icon will return you to the home screen with all
sites and connected loggers.

Memory
The Site section contains buttons to access the Site Utilites, Automation,
SD Card Timeline, and Reports screens:
@ The Site Utilities screen handles database related functions such as editing
site information, exporting data, and storing the data encryption password.
Capacity 453MB
Volume Label

The Automation screen allows you to configure automated actions to be
performed during the next MetLink connection such as upgrading firmware,

Data Retrieval © retrieving files, and importing retrieved files into the database.

The Timeline screen is used for tracking and editing sensor histories, viewing

I

logger events and communication logs.
Data available from 20
[Leave dates blank

The Reports screen allows generation of exportable and printable reports
D Do not retrieve files tha

folder based on the site data.

Import files ta site after
The Instruments section contains buttons to access the Logger, Channels,

:ﬁemm ™ Schedules, and iPack screens, and to Connect remotely to a logger in the
field:

Site . . . .
The Logger screen controls logger configuration and security settings.

Number (i) 110

DESCT-IDﬁDrI | S\PI‘I'IPRG

Project @ The Schedules screen is used to set the connection schedules for different

Units | S1{m/s,

@ The iPack screen provides connection status information and upgrades
firmware for the iPack. Some advanced settings such as frequency band or

The Channels screen allows individual channel configurations.

types of remote connections.

mobile carrier selection are also available from the iPack screen.
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Edited fields are highlighted or un-highlighted when changes are saved or discarded. When navigating between
the different tabs on left pane of the screen, unsaved changes are noted in the left navigation bar on the
relevant screen icon as well as noted in the upper right corner of the page. A Save All button saves all changes
made withinn the Instruments tabs. To discard changes made in the Instruments tabs, click the Discard All

button.

9 000110 (SymPRO Crow's Nest) - Channels

-
N
1
iPack

Connect

Channel Configuration Unsaved changes!

Data Recorded Per Day: (i) 346KB  Statistics: 346KB  Samples: 0.0KB

Statistical Reporting Period | 10 Minutes

- K Load From Logger )( Save To Logger )

o

‘ Channel | Mode | Type | Description Serial Number Height Boom Bearing
information:
» Average Scale Factor 0.61684 m/s per Hz
« Standard Deviation
« Min Offset 0.22513 m/s.
* Max Units m/s (meters per second)
* 3-5econd Gust
J
— 4 () statistics &) Anemometer RNRG Ciass 1
0ad From Defaults Description RNRG Class 1 Signal Type
Data Logging Mode | () Statisics | seratmber [ ] il @A
Ch: 1 Ty A te v
annel Type *f, Anemometer pulsed @ L1
Height Meters
A channel of type Anemometer records . I:I
Boom Bearin Degrees
the following statistical wind speed = © Enable Internal Pull-up ©
information:
e factor —
« Standard Deviation I:l
. Min Offset m/s
ohims Units mj/s (meters per secand)
* 3-3econd Gust
v
+ 5 (Y off o4, Anemometer MNo Sensar
“+ & () off o4, Anemometer No Sensar
+ 7 () off o4 Anemometer o Sensor
+ B () off o) Anemometer o sensor
+ 9 () off 4, Anemometer o Sensor
+ 10 (Y off o, Anemometer No Sensar
+ 1 (Y off o+, Anemometer No Sensar
+ 12 () off o4, Anemometer MNo Sensar
+ 13 (1) statistics "™y Wind Vane NRG 200P Vane 60.00m 90.0% [E)
+ 14 () statistics ™y~ Wind Vane NRG 200F Vane £0.00m 0.0°(N)

2.2.2 Network Considerations

You may need to consult with your organization’s IT staff regarding network requirements and firewalls. The
user must have administrative privileges in order to perform the software installation. However, the data folder
can be written to without administrative privileges. For more information on firewall requirements, refer to
Appendix C.
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CHAPTER 3 PRE-INSTALLATION PREPARATION

This chapter provides an overview of the hardware and software you will use to prepare your SymphoniePRO
system for installation in the field. Relevant operational details are provided to help you optimize the system
and its communications for your site and project.

Updating iPackGPS for SymphoniePRO use

Version 60

Upgrade NN.NN.NN.ifw
DD DD 2222224

SymphoniePRO
Desktop
SymphoniePRO iPack

Version 59 or lower

1 DB9%(female) = DB25(male)

Upgrade NN.NN.NN.ifw
SDR DR 22 2220 20200 DD 22
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In preparation for configuring the logger, make sure that any iPack that you will be using with the
SymphoniePRO logger has been upgraded to SymphoniePRO iPack firmware. For any iPackGPS with
SymphoniePLUS3 firmware version 60 or higher, or any iPackACCESS with SymphoniePLUS3 firmware version 06
or higher, the firmware can be upgraded using SymphoniePRO Desktop Application (described in section 3.4.4).
The latest SymphoniePRO logger and iPackGPS firmware files are included in the SymphoniePRO Desktop
Application download and can also be downloaded from NRG’s website. See Appendix C for more details on
upgrading pre-version 60 iPackGPS or pre-version 06 iPackACCESS firmware.

Once connected with SymphoniePRO Desktop Application, iPack firmware can be updated to the latest version
compatible with the SymphoniePRO logger. SymphoniePRO iPack firmware will have a version number in the
format NN.NN.NN.ifw.

|
3.1 Configuring the Logger

Logger settings are configured in the Logger and Channels screens found in the Instruments section of the Site
screen in SymphoniePRO Desktop Application. All SymphoniePRO logger settings are configured through the
software via MetLink connection (USB or remote) rather than through the logger’s keypad. To initially configure
your logger, install the D-cell batteries or connect the iPack to power it up, connect the logger to your PC using
the USB cable, and start SymphoniePRO Desktop Application.

SymphoniePRO Initial Configuration via USB
User PC to SymphoniePRO

User PC

SymphoniePRO

Desktop

SymphoniePRO
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The logger will appear in the site list. Double click on the list entry and the Logger screen will open
automatically. If the site file already exists and you’ve made a MetLink connection, you will be taken to the
Logger screen where you can view current settings.

3.1.1 Memory

The Logger screen’s Memory section allows monitoring and management of memory usage.

The SymphoniePRO logger can record data to an SD card in addition to recording data to its internal memory. If
no card is present, the Memory section of the Logger screen will indicate “Internal” instead of “SD Card”. The
logger will record data to its internal memory (7.8 MB capacity) until it is full; then it will overwrite the oldest
internally stored data first (circular buffer). The time it takes to fill the internal memory varies depending on the
number of installed sensors, the selected averaging interval, and whether or not raw data files are being
recorded.

Note - An SD card installed in the SymphoniePRO logger can provide redundant data backup. Industrial-rated 512
MB and 2GB SD cards are sold separately.

Note - When data files are transmitted by email or through a MetLink connection, they are sent from the logger’s
internal memory, not from the SD card.

) 000006 (Mumbai) - Logger

Memory Lot
SD Card L=
[ *.rld Files 7.9 MB Latil
[ Other 7.5 MBE
[ Free 111 ME Lon
Capacity 126MB
Volume Label MNRG_FAT_A Elev
7
Time
Automation .
Data Retrieval @ -

The logger writes data to the SD card from the internal memory whenever a file closes; *.RLD files close every
day at midnight. A file will also close whenever a configuration change is made to the logger (changing a sensor
type or an averaging interval, for example). When an SD card is inserted, any files saved to the internal memory
that had previously not copied to the SD card will be copied.
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The amount of time to fill the SD card will vary according to sensor configuration and logger settings. A factory-
formatted 512 MB card can hold over 10 years of data files for a typical wind resource assessment (WRA)
installation collecting 10-minute statistical data. For example, a meteorological tower outfitted with 7
anemometers, 3 wind vanes, 2 temperature sensors, 1 barometric pressure sensor and 1 relative humidity
sensor, set to collect 10-minute statistics and connect once per day using a remote connection to the user's PC
will transfer around 45 KB per day.

Note - Because a MetLink connection uses very little bandwidth overhead, the transmitted byte usage will closely
follow the data file size.

Turning on the 1 Hz sample data collection will use about 250 KB of data per day per enabled channel, and a 2
GB SD card is strongly recommended.

For example, if 1 Hz sample data were collected for two of the anemometers and one of the vanes, the sample
data size for the same one day period would be 750 KB. Under this scenario, the daily file size would be 795 KB
(45 KB + 750 KB), and a 2 GB SD card can hold over 6 years of data.

If all channels are enabled, and 1 Hz sample data are collected for all channels, the internal memory will be filled
in about 18 hours, and a 2 GB SD card will be filled after approximately 220 days.

Caution &

When collecting 1 Hz sample data, the logger will be creating and transferring very large files relative to those
from previous model NRG data loggers. Please be sure to budget for any 1 Hz sample data collection in your
wireless plan.

Note - With 1 Hz sample data enabled, a 2 GB SD card is strongly recommended. The 1 Hz sample data will use
about 250 kB of data per day per enabled channel. If the SD card is removed, the SymphoniePRO logger will
continue to record data to its internal memory. With 6 channels recording sample data in addition to statistical
data, there will be approximately 4 days of internal data storage. Collecting 1 Hz sample data uses a lot of
memory!

3.1.2 Data Retrieval

The Retrieve By Date Range button in the Data Retrieval section retrieves files via remote or direct (USB)
MetLink connection from the internal memory and saves them to the Raw file folder on your PC. Double-clicking
on files in the Raw file folder will open a QuickView window (see section 5.9) that shows a snapshot of recorded
statistical data for each logger channel. The date range of available data is shown; leave dates blank to retrieve
all available data files. More detailed information on retrieving and importing data can be found in Chapter 5.
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3.1.3 Site

Number

The Site Number field defaults to the last 5 digits of the logger’s serial number but can be reset to any six digit
number. In the event the logger is replaced, the new logger should be programmed with the same site number
to provide data continuity for that location.

Note - The site number is used throughout the system as the main identity of the site and the “"home” for that
logger and all of its data and therefore must be unigue across the fleet. Don't use duplicate site numbers.

Description

A site description of up to 20 characters can be entered. This is used to provide a brief description of the site,
such as “Mtn Ridge-West Tower” and may include the site number. The description is typically a location within
a project.

Project
A project description of up to 20 characters can be entered. Project is usually a broader term that describes
multiple sites. This is used to provide a brief description of the overall project, such as “Windy Solar Farms”.

Units
S| (metric) units of measure can be selected for displaying measurements on the logger’s screen.

3.1.4 Location

Description
A site location description of up to 20 characters can be entered. This is used to provide a brief description of
the site location, such as “Springfield, VT, USA”.

Latitude

Enter latitude in decimal degrees (rather than degrees, minutes, seconds). Format will look like: 44.3286110.
Use positive numbers for northern latitudes; use negative (-) numbers for southern latitudes. If an iPackGPS with
adequate GPS signal is connected to the logger, this setting will be updated automatically at the end of a
successful call.

Longitude

Enter longitude in decimal degrees (rather than degrees, minutes, seconds). Format will look like: -73.1100000.
Use positive numbers for eastern longitudes; use negative (-) numbers for western longitudes. If an iPackGPS
with adequate GPS signal is connected to the logger, this setting will be updated automatically at the end of a
successful call.

Elevation (m)
Elevations are always provided in meters regardless of the logger’s “Units” setting. If an iPackGPS with adequate
GPS signal is connected to the logger, this setting will be updated automatically at the end of a successful call.
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Time Zone
Select the logger’s local time zone from the drop-down list. The SymphoniePRO logger defaults to time zone
UTC+0:00.

Note - Remember to use logger local standard time (not daylight saving time). The logger clock will not adjust for
daylight saving time.

3.1.5 Configuration

Logger Configuration details are automatically detected by SymphoniePRO Desktop Application. During intial
configuration, the logger clock can be set to the PC time by selecting the Set Clock button. The logger’s firmware
can be upgraded to the latest version by clicking the Upgrade Firmware button. Instructions for upgrading the
firmware can be found in Chapter 5. When new firmware is available, an orange flag will appear on the on the
menu bar of SymphoniePRO Desktop Application. Current versions of firmware are always available for
download from the NRG Systems website (http://www.nrgsystems.com/services-support/documentation-and-

downloads/software-downloads.)

Serial Number
The SymphoniePRO logger has a unique 9-digit serial number that is embedded in its microprocessor.

Model
The model number of the SymphoniePRO logger is 8206.

Ref Time
Ref Time is the PC clock’s current time, displayed in the logger’s local time zone (selected in the Location box).
Pressing the Set Clock button will update the logger’s clock to the reference time.

Logger Time
The logger clock’s current time is displayed. Verify that this is the current time in the local time zone in standard
time (not “daylight savings” time).

Firmware Version
Firmware version on this screen refers to the version of the SymphoniePRO logger’s operating system. See
Chapter 5 for more details on updating the logger’s firmware.

Pressing the Upgrade Logger Firmware button will open the Upgrade Logger Firmware window and allow a
firmware version to be selected and the upgrade initiated with the Start Upgrade button. The firmware upgrade
process is described in more detail in Chapter 5.

Hardware Version
SymphoniePRQO’s hardware version refers to the version of the assembled circuit board and its electronic
components.
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Manufacture Date
The date when the logger was manufactured is displayed.

3.1.6 Security

Data Encryption Password

As a security measure, SymphoniePRO can encrypt data as it’s written to the file before it’s transferred to the
user. A Data Encryption Password of up to 20 alphanumeric characters (and at least 1 character in length) can be
enabled by setting a Data Encryption Password in SymphoniePRO Desktop Application’s Logger screen.

Security

'3 h’
Data Encryption Password (i} Disabled ( Set ) I-m

™

' N
Logger Access PIN (i) Enabled | Set ]| Disable |

Location

Description NRG Hinesburg
e Latitude © 44.3384316
Longitude (C -73.1138466
Elevation (m) ,32—]
— -
Time Zone [ﬁ‘

Configuration
Data Encryption Password

Enter new Password

Re-enter Password

T O

Securitv

To decrypt imported data, the same Data Encryption Password must be set in the site file (from the Site Utilities
screen). It must also be entered to view the data in QuickView.

Data Encryption Password (O

Password ||-........... | Enabled Save to Site File

SymphoniePRO User Manual support@nrgsystems.com | Page 34
Rev. 8 11 January 2018



Note - This is an optional feature intended only for those for whom data theft is a risk. If the data files are stored
in an encrypted format on the SD card, the encryption password will also be needed for the software to decrypt
the data. Encryption password status is indicated by SymphoniePRO Desktop Application. Loggers are shipped
from NRG Systems with data encryption disabled.

Caution &

Do not lose the Data Encryption password! Keep it in a safe place.

Logger Access PIN

As a security measure, a numeric access/system lockout code of up to 6 digits can be set using SymphoniePRO
Desktop Application and USB connection. Note that this is an optional feature intended only for use by those for
whom logger theft is a serious risk. Once access to the site via SymphoniePRO Desktop Application has been
obtained through use of the existing logger access PIN, the logger access PIN can be changed using the Set and
Disable buttons; however a USB connection between the logger and SymphoniePRO Desktop Application is
required.

With a logger access PIN set, when a logger key is pressed, the first screen displayed will be:

Enter PIN:
Attempts Left: 8
Site:000000

SN: 000000000

Failure to enter the correct logger access PIN followed by the [SET] button will result in a message:

Enter PIN:
Attempts Left: 7
Site:000000

SN: 000000000

If the correct PIN isn’t entered during one of the remaining attempts, access (via the keypad or communication
interfaces) to the logger will be disabled for approximately 2 days. Logger access PIN status is indicated by
SymphoniePRO Desktop Application.

Security
¢ '
Data Encryption Password (0  Disabled l\ Set ) ' l
Logger Access PIN (D Disabled | /|
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Loggers are shipped from NRG Systems with the logger access PIN disabled. If a logger has the logger access PIN
enabled and a matching PIN does not already exist in the site file, this screen will be displayed when MetLink
communication with the logger is attempted:

Logger PIN Access

Logger PIN access enabled for:

& Site 001234 (Tech Support Test 10)
® [pgger S/N 820600033

Enter Logger PIN to continue.

7 attempts remaining.

' Authenticate ' ' Cancel '

Caution &

Failure to enter the correct Logger Access PIN within 8 attempts will lock access to SymphoniePRO for
approximately 2 days, and there is no way to defeat the lockout — use caution!

MetLink Authentication
In addition to the user-selected security features described above, each MetLink connection utilizes

authentication to verify both the logger and desktop application.
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3.2 Configuring Logger Channels

Logger configuration can be completed before connecting the sensors to the logger. Connect your computer
running SymphoniePRO Desktop Application to the logger using the USB cable or remote connection, and
double click the site on the Home screen. Under the Instruments section in the left navigation pane, click on the
Channels icon. The Channel Configuration screen shows the current settings saved in the logger. Changes in
configuration can be saved to the logger’'s memory using the Save to Logger button, while the Load from Logger
button will revert to the settings saved in the logger. Changes to individual sensor channels and logger settings
can also be saved using the Save All button or discarded using the Discard All button (shown only when changes
are detected). Clicking the Load from Logger button restores the original settings without saving any changes.

3.2.1 Live Data

Once the logger channels are configured, sensors are connected, and a connection (remote MetLink or USB
MetLink) is established, the Live Data button can be used to toggle the live data feature on and off. Live data can
be used to verify sensor scale factors or to check sensor condition during or after a severe weather event.

Note - All sensor channel fields must be filled in before live data will be transmitted.

Turning on the live data will display instantaneous sensor measurements in scaled units. Hovering over the live
data value for each sensor will display a pop-up graph showing the measurements changing over time. Battery

voltage, and estimates of data recorded per day (total, statistical and sampled) are also displayed at the top of

P 000110 (SymPRO Crow’s Nest) - Channels
Channel Configuration Data Recorded Per Day: (D 33.7KB _ Statistics: 33.7K8 Samples: 0.0K8
Fleet View
isti i i - ("save To Logger ) - Battery 140V
) Statistical Reporting Period [ 10 Minutes | ((toad From togger ) ( save o Lozeer | [26 cramne wirngpaner <] P 3 0
Site —
Channel Mode Type Description ‘Serial Number Height Boom Bearing | Live Data -
) Statistic N
o + 1 V) ics @, Anemometer NRG Class 1 596500000829 80.00m 270.0° (W) 17T mfe
+ 2 () Statistics  @ay Anemometer NRG Class 1 596600000828 £0.00m 180.0°(5)
\ -l NRG Class 1 80.00m
3 ') statistics A ter WindSe P2546A-0PR 7042 80.00r 900° (E)
P + [) o], Anemometer WindSensord m G} S
+ 4 O off 4] Anemometer No sansor 25
2]
P T
Timeline N
+ 13 O off o], Anemometer No Sensor o
L= + 8 Ooff 4] Anemometer No sznsor £ 3 § )
F §F §F 5§ 5
Instruments + 9 O oft o« Anemomater No Sensor v i v i v
— + 10 O off o], Anemometer No Sensor
+ 11 O off o], Anemometer No Sensor
Logger
= + n O off el Anemometer No Sensor
Chonnels + 13 (st My windvVane  NAG200PVene woom  s00%E) 290eg
oy
ﬁ + 16 () sttstcs Yy windvane NRG 2007 Vane 50.00m 000 2531 Deg
.
15 Statistics ™y ind Vane No Sensor ovors
Schedules O -r
=
i + 16 () Statistics WA Analog NRG 1105 Temp 100m 676C
iPack
e + 7 () Statistics WA Analog NRG RHSX Humi 100m 48.19%RH
+ 18 O off WA Analog NRG BP20 Baro 1.00m
+ 19 O off WA Analog No Sensor
+ 20 () Statistics A Anslog U-CORPyra P72154  100m 270.0° (W) 98.98W/sam
+ 21 () Statistics A Anslog U-CORPyra PYI00362  100m 270.0° (W) 129.02 Wjsam
+ 2 O off A Analog No Sensor
+ 23 O off A Analog No Sensor
Connect
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Note - The Live Data function consumes additional battery power and network air time. Live data will
automatically turn off after 5 minutes or if you navigate away from the Channel Configuration screen.

3.2.2 Wiring Panel, Data Logging Mode and Channel Type
The SymphoniePRO logger has a selectable Statistical Reporting Period of 1, 2, 5, 10, 15, 30, or 60 minutes.

Channel Configuration

Statistical Reporting Period | 10 Minutes - ( Load From Logger) [\ Save To Logger /'I I 26 Channel Wiring Panel = I
a 1 Minute
Channel Mod Description Serial Number Height Boom Bearing | Live Data
2 Minutes
5 Minutes
1 () stati] 10 Minutes er NRG Class 1 596500000829 B0.00m 27007 (W) 0.23m/s
+ 2 () stat| 15 Minutes er NAG Class 1 595500000828  60.00m 180.0° (5] 0.21m/s
30 Minutes
3 Q) Stati er WindSensorP25464-0FR 7042 B80.00m 90.0° (E) 0.23 m/s
60 Minutes

There is also a selection for choosing a 16-channel or 26-channel wiring panel. If you choose the 16-Channel
Wiring Panel, the Application will shut off the 10 unused channels and only display the 16 channels.

Channel Configuration

Statistical Reporting Period I 10 Minutes b4 I ( Load From Luggerj | Save To Logger /\ 26 Channel Wiring Panel  ~

" 16 Channel Wiring Panel
Channel Mode Type Description Serial Number Live Data
26 Channel Wiring Panel

Note - The 16-Channel Wiring Panel selection maintains the same logger channel numbers as the 26-Channel
Wiring Panel. In other words, the channels on the 16-channel wiring panel are not all numbered consecutively.

Channel Configuration Unsaued changes! Data Recorded Per Day: () 337KB  Stafistics: 337K8  Samples: 0.0K8
statistical Reporting Period [ 10 Winures -] (Inzd From LnggEl) (sm T Lner] [16 Channel Wiring Panel_~ Sensor Wiring Map
‘Channel Mode Type Description Serial Number Height Boom Bearing -
+ 1 (statistics ex) Anemome e NGOl SSSS00000813 BO00M  270.0%(W]
+ 2 () Statistics &4 Anemomel ter NG Class 1 595600000628 60.00m 180.0°(5)
+ 3 ()Stwtstis  edf Anemometer WindSensoPISSAOPR 7042 5000m  S00°[E)
+ 4 O off o, Anemome ter o Sensar
+ B Hoft o} Anemomef ter No Sansor
+ 5 & off *4) Anemomef ter No Sensor
+ 7 Moft o} Anemomef ter No Sensar
+ B ot o4, Anemomet ter Mo sensor
+ 1 () statistics ™y wind vane NRG 2008 Vane 60.00m %00° (@
14 (') Statistics "™y Wind Vane NRG 200P Vane 60.00m 0.0% (N}
+ 15 ()Statistics ™y Wind Vane No Sensor
+ 16 () statistics \A\ Analog NRG 1108 Temp Loom
‘ + 17 () Statistics VA Analog NRG RHSX Humi 1.00m ‘
+ 2 () Statistics VA Analog LI-COR Pyra PY7A1S4 100m 270.0° (W)
+ 21 ()statstis \A Anzlog L-coR pyra Pricots2  1.00m 2700° W)
+ 2 Y off \A Anslog No Sensar
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Logger channels are grouped by sensor signal type: counters, analog with 2.5 V or 5 V excitation, analog with 5V
or 12 V excitation, and analog sensors used with P-SCM (SymphoniePRO Signal Conditioning Module) cards.
Clicking on the + symbol to the left of the channel number expands the window to show sensor details, and
clicking the — symbol hides them.

= 1 ) off '12 Anemometer  No Sensor
Load From Defaults  ~ Descripti
ription Mo Sensor Signal Type
- Iy Off - . _
Data Logging Mode | (O Serial Number Coil @ WA
Channel Ty Anemometer -
vpe = _ pulsed © 11
Height Meters
A channel of type Anemometer records o :
Boom Bearin, Degrees (i)
the following statistical wind spead £ Enable Internal Pull-up @
information:
* Ayerage Scale Factor m/s per Hz
» standard Deviation Cl
= Min Offset mfs
* Max Units m/s (meters per second)
* 3-Second Gust
o o #

To configure each channel, you may select a sensor from a drop-down list of commonly-used sensors. The Data
Logging Mode offers the options of turning the channel off, recording statistical data only (averages, standard
deviations, etc., over the statistical interval selected in Statistical Reporting Period above), or recording both
statistical data and sample data (1 Hz). A 2 GB SD card should be installed in the SymphoniePRO logger when
raw sample data collection is enabled on any channel.

Note - The large volume of data associated with recording raw sampled data will significantly increase
transmission times and power consumption if you wish to retrieve the data remotely.

Counter channels are compatible with anemometers and totalizer type sensors, and the type being used is
defined in the Channel Type drop-down menu. For example, when selecting “NRG Class1” from the “Load From
Defaults” list, the Channel Type is set to “Anemometer”.

The Analog 2.500 V or 5 V Excitation channels are compatible with wind vanes and other analog type sensors. A
Channel Type of Wind Vane will record unit vector average direction, standard deviation (Yamartino method),
and direction of maximum gust for a corresponding anemometer channel (Channel 13 corresponds to Channel 1,
Channel 14 corresponds to Channel 2, etc.).

Other Analog channels will record the statistical average, standard deviation, minimum, and maximum. A
selection of Analog Simple records only the statistical average. This setting is useful for reducing the amount of
data transmitted for sensors with no need for the additional statistical information or for sensors with low signal
variance in the reporting period. For example, a user may choose to use Analog Simple for temperature and
barometer readings. The Scale Factor, Offset, and Units will vary according to the sensor model selected in the
channel configuration and on the units of measure selected for the logger.
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The Analog P-SCM channels are compatible with wind vanes and a variety of analog type sensors and require a
corresponding SymphoniePRO Signal Conditioning Module (P-SCM) to be inserted in the logger and the
appropriate P-SCM selected from the SymphoniePRO Signal Conditioning Module (P-SCM) drop-down menu.

A link to a locally-saved PDF of the Sensor Wiring Map is available to the left of the Live Data button.

Channel Configuration Data Recorded Per Day: (i) 13.9KE  Statistics: 19.9KE  Samples: 0.0KB
Statistical Reporting Period I 10 Minutes - I ( Load From Lngger) | save To Logger | I 26 Channel Wiring Panel  ~ I Sensor Wiring Map 0 Live Data Off
a
‘Channel Mode Type Description Serial Number Height Boom Bearing -

1 () Statistics  ®#) Anemometer RNRG 40C Anem 0.00m 0.0% N}

| + 2 (') Statistics  ea, Anemometer  RNRG Class 1 0.00m 0.0% (N}

3.2.3 Sensor Description

The Description field can be used to describe the sensor in up to 20 alphanumeric characters.

A serial number of up to 20 characters can be entered in the Serial Number field. When a serial number is
entered for an NRG #40C or NRG Class 1 anemometer and the PC you are using is connected to the Internet, the
calibration report for the sensor will automatically be downloaded into a Calibration Reports folder. After the
calibration report is downloaded, a link to it will appear below the Serial Number field.

- 7 L') Statistics .ig Anemometer RMRG 40C Anem 179500045027
Load From Defaults ipti
Description RMRG 40C Anem Signal Type
Data Logging Mode | () Statistics - Serial Number 1?950004502?| il @ X
Channel T Anemometer - Calibration rt
vee "'* puked © L1I1
& channel of type Anemometer records Height Meters =
the following statistical wind spead Y Enable Internal Pull-up (@
TR Boom Bearing Degrees (i)
* Ayerage
» Standard Deviation scale Factor m/s per Hz
* Min
« ax offset /s
» 3-Second Gust
Units my's (meters per second)
o 7

The Height of the sensor should be entered in meters above ground level.

The Boom Bearing field indicates the sensor boom orientation in positive degrees relative to north. It is
recommended to record this value relative to true north, which requires adding the magnetic declination
(http://www.ngdc.noaa.gov/geomag-web/).

In addition to the Boom Bearing field, there is a Vane Mounting Angle field for wind vane channels. Vane
Mounting Angle defines the angle of the “North Mark” on the vane relative to the boom. Zero degrees indicates
the mark is facing away from the boom and tower; 180 degrees indicates that the mark is directly facing the
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boom and the tower. In the rare case of using a vane mounting angle other than 0 or 180, the angle is measured

clockwise starting from the 0 degree alignment example.

An explanation of the Boom Bearing and Vane Mounting Angle is available by hovering over the Vane Mounting

Angle tooltip in SymphoniePRO Desktop Application.

D 000135 () - Channels

Channel Configuration Unsaved changes!

Statistical Reporting Period I 10 Minutes

- I( Load From Logger )( Save To Logger )

Bird’s Eye View of Tower

NORTH

Vane North Mark

L)

Vane Mounting

- . . ) Boom Bearing Angle = 180°
‘ Channel | Mode | Type | Description Serial Number Height Angle = 70°
+ B (_') off “: Anemometer Mo Sensor
Site Utilities '
+ k] (U off '15 Anemometer No Sensor Mounting Boom
@ + 10 L') Off '{ Anemometer Mo Sensor
Automation
+ 11 ¢ off o, Anemometer  No Sensor
+ 12 o o, Anemometer  No Sensor
B —
boom and is defined as the clockwise angle the boom ori: angle and the
= 13 () statistics ™y Wind Vane  RNRG 200P Vane north mark of the vane.
Two al are to point the vane north mark either directly
Load From Defaults  ~ Description RMRG 200P Vane toward or away from the tower. When the vane north mark is oriented facing the tower,
\ . the vane mounting angle is 180 Degrees, and when the vane north mark is oriented facing
Data Logging Mode | () Statistics - Serial Number away from the tower, the vane mounting angle is 0 Degrees.
Channel Type *y wind Vane -
Height Meters If the wind vane north mark is not oriented either directly at the tower or directly away
from the tower, the vane ing angle can be d d by il I ise from
A channel of type Wind Vane records Boom Bearing | 90 Degrees (i| the boom orientation angle to the north mark on the vane.
the following statistical wind direction Vane Mountin,
information: Angle E Degrees (1 North East | % Dezrees
+ Average (unit vector method) -
» Standard Deviation (Yamartino Method) 4 Degrees

Channels

+ Direction of maximum gust (Channel 13
detects maximum gust with channel 1)

For wind vanes with dead bands, the number of degrees of dead band to the east and west of north should be
indicated in the Dead Band Compensation fields.

Scale Factor and Offset values are entered in Sl units.

3.2.4 Signal Type or Excitation

Signal Type and Excitation settings are automatically populated when selecting a sensor from the drop-down
list. Do not change these settings unless you are certain that you are using a sensor that requires a different
setting from the default.

Signal Type choices for counter channels include Coil and Pulsed. When Pulsed is selected, the user can
additonally choose to enable a 12K ohm internal pull-up resistor to generate a 3.3 V pulse from the sensor
output signal. The pull-up is typically utilized for sensors that use switch closures to create the signal. Notice that
when a sensor is selected from the “Load From Defaults” list, the Signal Type is automatically appropriately
configured.
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1 (_') Statistics '{ Anemometer NRG Class 1 596600000825 B0.00m 270.0° (W)

Load F Defaults = ipti
oad From Fau Description MRG Class 1 Signal Type
Data Logging Mode | (1) Statistics - Serial Number | 596500000829 il @ VWA
Channel Type *, Anemometer v Calibration r pulsed © L101
A channel of type Anemometer records Height &0 Meters
the following statistical wind speed . P Enable Internal Pull-up @ O
information: Boom B 270 Degrees (@
* Ayerage
+ Standard Deviation Scale Factor 0771 m/s per Hz
* Min
» Max Offset 0.23 m/s
* 3-Second Gust )
Units m/s (meters per second)
7 7 7

The Excitation Mode can be set to Off, On, or Pulsed, and the Voltage can be set to either 2.5V,5V, or 12V,
depending on the channel.

- 16 L'j Statistics W\ Analog MNRG 1105 Temp 1.00m
Load From Defaults = Description MNRG 1105 Temp Excitation
Data Logging Mode | (1) Statistics M Serial Number Mode Pulsed On v
Channel Type v Analog - Voltage Sy R
Height 1 Meters oy
A channel of type Analog records 0
Boom Bearin, Degrees
the following statistical information: E @ v
* Ayerage
+ Standard Deviation Scale Factor CperV
* Min -86.38
o [HEr Offset C
Units C
" 7 &

For Analog P-SCM channels, the appropriate SymphoniePRO Signal Conditioning Module (P-SCM) must be
selected from the drop-down menu. The P-SCM selection automatically sets the appropriate logging mode for
the channel.

- 20 () statistics WA Analog LI-COR Pyra PY74154 1.00m 270.0°° (W)
Load From Defaults  + Description LI-COR Pyra SymphoniePRO Signal Conditioning Module (P-SCM)
Data Logging Mode L|) Statistics - S PY74154 ' P-5CM #9128, (0 to 160) uA, SE Input, No EXC -
Channel Type W Analog A
Height 1 Meters
A channel of type Analog records Eoo T Eoi 70 Degrees (D
the following statistical information:
* Ayerage
» Standard Deviation Scale Factor 10.44 W/sqm per pA (i)
* Min 0—
. Max Offset v | w/sam
Units W/sqm
o & 7
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3.3 Schedules

Communication schedules are configured on the Schedules screen. SymphoniePRO offers several options for
remote (MetLink) connections. Refer to Appendix C to review the different connection types and choose what'’s
appropriate for your situation.

The Load from Logger button retrieves and displays current settings in the iPack. The Save to Logger button
saves all settings on the Schedules screen to the iPack.

) 000033 (Test Site) - Schedules

:= ( Load From Logger ) | save To Logger _'I (Displa\r iPack Slztus)
. \ y
Fleet View
site MetLink Logger Initiated Schedule @ Time Service (@
@ Frequency UseSNTP 7] Use GPS
Site Utiliti Time (Logger Local) 07:00 @ Time Server | ntp.ubuntu.com
@ Next (Logger local):  2017-12-29 12:00-00 7
A enaTion e Name | wind.nrgsystems.com |
Email Schedule
Port 30420
s . :
Ti e Ho:?:'xlame | wind.nrgsystems.com | el LR —_—
o SRR
Next [Logger local):  2017-13-30 08:00:00
Reports Enable Diagnostic Check-In (i)
y SMTP Server | smtp.packet-mail.net |
Instruments T T
MetLink Logger Listening Schedule
-
User Name | 123456789123 |
Logger Frequency Password | sssnEn |
@ Time (Logger Local) 10:00 ® Sender's Email | 123456789123@packet-mail.net |
Channels Duration Sender's Name | Site 33 |
Next (Logger local): 2017-12-30 10:00:00 Recipient's Email | data@myco.com |
schedules End Time (Logger Local): 2017-12-30 12:00:00 Recipient's Name | Data Import |
= c mail | |
-
] J )
iPack CC Email 2 | |
Subject Line | site 33 Data |
( Email chw) (Tesl Email Settings )
Connect
&
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The Display iPack Status button shows the iPack’s current status:

iPack Status

~1Pack Status

iPack Status

13:43:37.659: PPP Active - Listening MetLink

View log file

View log file folder

SymphoniePRO User Manual
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At the bottom of the iPack Status window are links to view the iPack log file and browse to the log file folder.
Log files provide a record of connections and other iPack events and are described in further detail in Appendix
M.

[y Fww i
[ symiro Deicop 201t 0 5 To0osiog toiped | TN T ] =

Eile Edit Format View Help

Renewable NRG Systems SymphoniePRO Desktop Application -
software version: 1.0.0.345 (build 21060 2014-10-15)

Log version: 1
||Generated (local): 2014-10-15 15.01.04

Generated (UTC): 2014-10-15 19.01.04

User: jma

Machine: NRGCS004-7

windows : Microsoft windows NT 6.1.7601 Service Pack 1

.Net Versijon: 4.0.30319.18063
system Culture: English (United States)
Decimal Separator: "o

Timestamp Site_Number Mode Type Message
2014-10-15 15:01:04.397 global Internal Action: Application starting...
2014-10-15 15:03:50.373 global User Action: Device Connected. GSM cellular over Outbound to Logger
2014-10-15 15:30:09.575 global User Action: Device Disconnected.
2014-10-15 15:31:04.236 global User ERROR: 0: SymCom error during nrgcom_Open (UTTCP_DEV_NOT_FOUND_ERR)
SymphonieCommunication. SymComException: 0: SymCom error during nrgcom_Open (UTTCP_DEV_NOT_FOUND_ERR)
at System.Runtime.CompilerServices.AsyncServices.<ThrowAsync=b_ 0(Object state)
| at System.Windows.Threading.ExceptionWrapper.InternalRealCall(Delegate callback, Object args, Int32 numArgs)
at MS.Internal.Threading.ExceptionFilterHelper.TryCatchwhen(Object source, Delegate method, Object args, Int32 numArgs, Delegate

< 1n P

3.3.1 MetlLink Logger Initiated Schedule

The MetLink Logger Initiated Schedule section controls how the logger initiates a connection and identifies the
computer to which connection will be made.

Frequency

Connection frequency can be set to 10 minutes, 30 minutes, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, daily, 2
days, 3 days, 4 days, 5 days, 6 days, or weekly. Setting the connection frequency to Disabled will prevent the
logger from attempting a MetLink Logger Initiated connection, and attempts to initiate a connection from the
logger’s keypad will be ignored.

Time (Logger Local)
The Time field allows the user to select the time of day at which the connection will occur. Time can be edited as
needed and does not need to be at the top of the hour.

If unable to connect successfully on the first attempt, the connection will automatically be attempted again
every 10 minutes up to 5 times.

MetLink connections will remain active for up to one hour or 20 minutes beyond the programmed MetLink
Logger Listening duration, whichever is greater. For example, if the Listening duration is set for 10 minutes, the
iPack will automatically disconnect after 60 minutes. If the Listening duration is set for 3 hours, the iPack session
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will disconnect after 3 hours and 20 minutes. The user can manually end the session sooner or program the
logger to disconnect as soon as automated actions are completed. Closing SymphoniePRO Desktop Application
closes all MetLink connections.

Next

The Next field shows the next date and time at which the logger will attempt a connection based on the current
schedule. The date and time are updated any time the Frequency or Time fields are changed, not just upon
saving to or loading from the logger. However, the updated settings will only take effect after they have been
saved to the logger.

Primary Host Name

The logger will first attempt to connect to the primary host, and if that fails, it will attempt to connect to the
secondary host (if one is specified). The primary host name will typically be in a format similar to
myhost.mycompany.com or it can be an IP address.

Port
The port can be configured to any port number between 0 to 65535. The default port is 30406. Consult your
network administrator to choose a port not already in use.

Test
Clicking the Test button tests the connection between SymphoniePRO Desktop Application and the Primary Host
on the designated port number.

Secondary Host Name
The secondary host name is optional. The secondary host name will be in a format similar to
host.companyABC.com. If left blank, the logger will only attempt connection to the primary host.

Port
The port can be configured to any port number between 0 to 65535. The default port is 30406. Consult your
network administrator to choose a port not already in use.

Test
Clicking the Test button tests the connection between SymphoniePRO Desktop Application and the Secondary
Host on the designated port number.

Enable Diagnostic Check-In
If the Enable Diagnostic Check-In box is checked, basic connection status information is automatically sent to
NRG Systems Technical Support. This information can be useful in diagnosing communication problems.

Test
Clicking the Test button tests the connection between the logger and NRG Systems servers. Please contact NRG
Technical Services (support@nrgsystems.com) to confirm successful receipt of diagnostic information.
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3.3.2 MetlLink Logger Listening Schedule

Frequency

Connection frequency can be set to 10 minutes, 30 minutes, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, daily, 2
days, 3 days, 4 days, 5 days, 6 days, or weekly. Setting the connection frequency to Disabled will prevent the
desktop application from allowing an inbound connection, and attempts to initiate a connection from the
logger’s keypad will be ignored.

Time (Logger Local)
The Time field allows the user to select the time of day at which connection will occur. Time can be edited as
needed and does not need to be at the top of the hour.

Duration

Duration is the length of time the logger remains powered up and listening for a connection. The duration can
be set to 1 minute, 10 minutes, 30 minutes, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, or continuous. Longer
listening modes consume additional battery power, so the duration should be set as short as possible but long
enough to establish a successful connection.

MetLink connections will remain active for up to one hour or 20 minutes beyond the programmed MetLink
Logger Listening duration, whichever is greater. MetLink Logger Listening connections can be initiated any time
within the scheduled Listening period, and the connection will continue until manually disconnected or after the
duration described above. For example, if you connect 1 minute before the listening period ends, the connection
will be maintained until you disconnect or the session times out as described above. Closing SymphoniePRO
Desktop Application closes all MetLink connections.

Next

The Next field shows the next date and time at which SymphoniePRO Desktop Application will be able to
attempt a connection to the logger based on the current schedule. The date and time are updated any time the
Frequency or Time fields are changed, not just upon saving to or loading from the logger. However, the updated
settings will only take effect after they have been saved to the logger.

End Time
The End Time defines the specific time at which the MetLink Logger Listening period will end.

Listen Now
The Listen Now button initiates a logger listening session separate from the regularly scheduled connection and
allows SymphoniePRO Desktop Application’s connection to the logger to be tested.

3.3.3 Time Service

The logger’s internal clock is synchronized to UTC time through the internet using an SNTP server or through the
iPack’s GPS. Both of these time synchronization methods are run independently during iPack communication
operations with the SNTP server providing backup if no GPS signal is available.
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Use SNTP

If Use SNTP is selected, the logger will attempt to connect to the SNTP server found in the Time Server field. If
SNTP-based time synchronization has been selected, the logger will attempt to connect to the configured SNTP
server if it has been more than one day since it last successfully communicated with an SNTP server.

Use GPS
If Use GPS is selected, the logger’s internal clock is updated with UTC time provided by the GPS. If the time
adjustment is larger than 60 seconds, an entry is made in the event log.

If both boxes are checked, a GPS time sync will be attempted first, and SNTP will be used if the GPS time sync
fails.

3.3.4 Email Schedule

Frequency

Email frequency can be set to 10 minutes, 30 minutes, 1 hour, 2 hours, 4 hours, 6 hours, 12 hours, daily, 2 days,
3 days, 4 days, 5 days, 6 days, or weekly. Setting the email frequency to Disabled will prevent the logger from
attempting to email data files, and attempts to initiate an email from the logger’s keypad will be ignored.

Time
The Time field allows the user to select the time of day at which emails will be sent. Time can be edited as
needed and does not need to be at the top of the hour.

If unable to connect successfully on the first attempt, the connection will automatically be attempted again
every 10 minutes up to 5 times.

SMTP Server
SMTP servers are used to send email from the logger. The SMTP server cannot use SSL or TLS encryption.

Packet-mail users will enter an SMTP server name of smtp.packet-mail.net.

SMTP Port
The SMTP Port is typically port 587 or sometimes port 25. Consult your email service provider to confirm the
correct port to use.

User Name
The User Name is the SMTP user name provided for the iPack’s email account, typically something like “Person”
or “person@companyABC.com.”

Password
The Password is the password associated with this email account.
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Sender’s Email

The Sender’s Email is typically the SMTP user name as a full email address and is the unique email address
assigned to the logger. A valid email address must be entered if email is enabled. This email address will appear
in the “From” field of emails from the logger.

Sender’s Name
The Sender’s Name is typically a descriptive name assigned to the logger. It may contain a site number and/or
geographic location. It will also appear in the “From” field of emails from the logger.

Recipient’s Email
The Recipient’s Email address is the email address to which the logger will send data files.

Recipient’s Name
The Recipient’s Name is the name of the person to whom the logger will email data files.

CC Email
The CC Email address is another email address to which the logger will send data files. This field can be left
blank.

CC Email 2
The CC Email 2 address is another email address to which the logger will send data files. This field can be left
blank.

Subject Line

The Subject Line is the subject line of the email that you receive from the logger and may contain letters,
numbers and other symbols. It should be descriptive of the email contents, such as “Windy Hills Site 12345
SymphoniePRO Data”.

Email Now
The Email Now button initiates a connection to the internet (if not already connected) and prompts the logger
to email any unsent data files. This button is disabled if an iPack isn’t connected.

Note - If there are many unsent data files, it will consume battery power to send them all.

Test Email Settings
The Test Email Settings button attempts a connection to the designated SMTP server, using the settings
entered, to confirm that a connection can be made, but it does not send a data file.

—
—

3.4iPack !

To program an iPackGPS or iPackACCESS, the iPack must be attached to a SymphoniePRO that is connected to a
PC running SymphoniePRO Desktop Application.
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The image below shows the iPack screen when the SymphoniePRO is connected to an iPackGPS (2G GSM, 3G
GSM, CDMA, or DoCoMo).

[ 000110 (SymPRO Crow's Nest) - iPack

( Load From iPack ) I: Save To iPack .:'I (Displa\r iPack St:ltus)

Modem Status Configuration

State: Listening MetLink Serial Number: 758400005
Signal Strength: 93% Model: iPackGPS 3G (7984)
Registration: Home Firmware Version: 2.1.0 | Upgrade iPack Firmware
. 'd - Y
Cellular Band:  Auto I_\. Set /I e B
Carrier: ATET (" set ) :
en L Set Manufacture Date: 2015-03-04
7 Mod 1D: 351575050387313
’
Network
GPS
iPack network settings can only be changed over a USB connection.
e — e
Instruments Longitude:

Ao vt

p— i2gold el ion:

B e — st

i

$o% } } X J
@ Primary DNS Server | 0.0.0.0 |

Channels
el 0.0.0.0

Secondary DNS Server |

The Load from iPack button retrieves and displays current settings in the iPack. Some types of iPacks do not
require entries in all fields, and therefore some fields will be left blank. The Save to iPack button saves all
settings on the iPack screen to the iPack. The Display iPack Status button shows the iPack’s connection type and
current status. Note that it may take up to 15 seconds to establish communication with the modem. Note that
Modem Status and Network settings cannot be edited via a remote MetLink connection.
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The image below shows the iPack screen when the SymphoniePRO is connected to an iPackACCESS.

D 000137 () - iPack

( Load From iPack ) I: Save To iPack \I (Displa\r iPack Slatus) ( Reboot iPack )

Network Status Configuration
State: Listening MetLink Serial Number: 716900038
MAC Address: BO:ES:0E:01:00:26 Model: iPackACCESS (7169)
Network Speed: Mbj/sec Firmware Version: 206 (Upgrade iPack Firmware)
Duplex Mode: Half Duplex Hardware Version: Rev F.5
Crossover: ho Manufacture Date; 2013-01-02
o p,
Network GPS
BGAN M2M Satellite Module Connected (i) o N
7| Enable DHCP
nable © Latitude:
Longitude:
J ngitude
Instruments Elevation:
satellites:
- Modbus Server es
Logger Enable Modbus Server »
: State: Stopped
Port | 502
Use Secure IP Addresses
J
3.4.1 Modem Status (iPackGPS only)
State
The State field indicates the current state of the modem.
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Signal Strength
The Signal Strength field indicates the signal strength of the modem from 0% to 100%.

Registration
The Registration field indicates the network registration status of the modem. Possible values are: None, Home,
Registered, Searching, Denied, Roaming, Direct, and Unknown.

Cellular Band

The Cellular Band field identifies the frequency band currently in use or assigned as the only band permitted to
be used by the modem. This field is hidden for types of iPacks for which the frequency band can’t be set to
variable values.

Set
Pressing the Set button brings up a list of frequency bands permitted to be used by the modem, including the
value “Automatic”, which causes the modem to pick the best band available in the region. This function is only
available through a direct (USB) connection between the logger and SymphoniePRO Desktop Application
software.

Note — the iPack status must be “Disconnect” in order to make changes to the cellular band.

Carrier

The Carrier field identifies the wireless carrier currently in use or assigned as the only carrier permitted to be
used by the modem. This field is hidden for types of iPacks for which the carrier can’t be set to alternative
carriers.

Set
Pressing the Set button brings up a list of available wireless carriers in the area permitted to be used by the
modem, including the value “Automatic”, which causes the modem to automatically pick a carrier available in
the region. After pressing the button, it may take around 30 seconds for the modem to finish searching for
available carriers. This function is only available through a direct (USB) connection between the logger and
SymphoniePRO Desktop Application software.

Note — the iPack status must be “Disconnect” in order to make changes to the carrier.

3.4.2 Network Status (iPackACCESS only)

State
The State field indicates the current state of the network connection.

MAC Address
The MAC Address field indicates the Media Access Control (MAC) address of the Ethernet modem.

Network Speed
The Network Speed field indicates the modem speed of the Ethernet modem in milibytes per second.
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Duplex Mode
The Duplex Mode field indicates the Duplex Mode of the Ethernet modem. The possible values are Half-Duplex
or Full-Duplex.

Crossover
The Crossover field indicated whether or not the Ethernet modem is connected via a crossover Ethernet cable.
The possible values are Yes or No.

3.4.3 Network

ISP Username (iPackGPS only)
The ISP Username field is for the username assigned by your wireless carrier for the iPack’s data account. It may
be a 10 digit account number or phone number (CDMA), or it may be left blank (GSM).

e WindLinx Username: web

ISP Password (iPackGPS only)
The ISP Password field is for the password assigned by your wireless carrier for the iPack’s data account.

e WindLinx ISP Password: web

APN (iPackGPS GSM & iPackGPS 3G only)
The Access Point Name (APN) is required by GSM iPacks.

e  Windlinx APN: nrg.windlinx.com

SIM PIN (iPackGPS GSM & iPackGPS 3G only)
Security PINs are sometimes required by service providers. This option is only available for GSM iPacks.

Dial String (iPackGPS only)
The Dial String field is automatically populated based on the type of iPack being used. GSM iPacks require a dial
string of ¥*99***1#, and CDMA iPacks require a dial string of #777. Do not change these values.

BGAN M2M Satellite Module Connected (iPackACCESS only)

Check this box when using the iPackACCESS with a BGAN M2M Satellite module. This enables the smart
switching of 12 V output power from iPackACCESS to the BGAN M2M modem for reliable remote operation and
adjusts the iPack’s activity timing to work well with the BGAN M2M device.

Note - Be sure the Modbus Server checkbox is disabled when using iPackACCESS with a BGAN M2M Satellite
module. Enabling Modbus over a satellite connection can result in excessive communications costs!

Enable DHCP (iPackACCESS only)
By default, this box is checked. Leave it checked to use DHCP to automatically assign an IP address to the
iPackACCESS.

SymphoniePRO User Manual support@nrgsystems.com | Page 53
Rev. 8 11 January 2018



When this box is not checked, you must fill in the fields for iPack Static IP Address, Subnet Mask, and Gateway.

Network

[] BGAN M2M satellite Module Connected (D)

[ Enable DHCP ()

iPack Static IP Address I 192.168.1.100

Subnet Mask | 255.255.255.0
Primary DNS Server  [0,0.0.0

|
|
Gateway |0.0.0.0 |
|
|

Secondary DNS Server [ .0.0.0

% "y
Note - If DHCP is enabled, the IP address assigned to the iPackACCESS may change, which could prevent the
abaility establish a MetLink Listening or Modbus connection. If using DHCP, it is recommended to create a rule for
the router to apply a consistent IP address to the iPackACCESS.

Primary DNS Server
By default, the Primary DNS Server is left open. Do not change this field, unless your ISP requires a specific DNS
server.

Secondary DNS Server
By default, the Secondary DNS Server is left open. Do not change this field, unless your ISP requires a specific
DNS server.

3.4.4 Configuration

Serial Number
The serial number shown in the Configuration section of the iPack screen is the serial number of the iPack.

Model
The model of iPack (e.g., 2G GSM, 3G GSM, CDMA, DoCoMo, ACCESS) is indicated here.

Firmware Version

The firmware version indicated on this screen refers to the iPack’s firmware. An iPack firmware version of 0.60.0
or higher is required for communication with the SymphoniePRO Desktop Application software. An iPack
firmware version of 01.00.00.ifw or later is required for compatibility with the SymphoniePRO logger.

Upgrade iPack Firmware
Opens the Upgrade iPack Firmware window and allows a firmware file (*.ifw) that has been saved on the PC to
be selected and the upgrade initiated with the Start Upgrade button.
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Hardware Version
The hardware version describes the version of the iPack’s assembled main circuit board with electronic
components.

Manufacture Date
Date of manufacture of the iPack.

Modem ID (iPackGPS only)
The Modem ID is the unique identifying number for the modem. This number is what is recognized by a wireless
carrier’s network and is sometimes referred to as an ESN or IMEI number.

3.4.5 GPS

Status
Indicates status of GPS signal.

Latitude
Latitude is shown in decimal degrees (rather than degrees, minutes, seconds). Format will look like: 44.3286110.
Positive numbers are used for northern latitudes; negative (-) numbers are used for southern latitudes.

Longitude

Longitude is shown in decimal degrees (rather than degrees, minutes, seconds). Format will look like: -
73.1100000. Positive numbers are used for eastern longitudes; negative (-) numbers are used for western
longitudes.

Elevation
Elevation of the site above sea level in meters.

Satellites
This field displays the number of acquired satellites.

Start
The Start button enables the GPS to acquire satellites and then update the latitude, longitude, and elevation.

3.4.6 Modbus Server (iPackACCESS only)

Enable Modbus Server
Check this box to enable Modbus functionality on the iPackACCESS. Note that when Modbus is enabled, the
iPack will remain active continunously and it should be connected to a continuously available power source.

SymphoniePRO User Manual support@nrgsystems.com | Page 55
Rev. 8 11 January 2018



State

Modbus Server
The State field shows the current status of the Modbus server when it
is enabled. Enable Modbus Server
State: Listening
o Clien
Clients o
The Clients field shows the number of Modbus clients currently Port 502
connected Use Secure P Addresses
' e
Port )
) Modbus Security
Enter the port for the Modbus server to use. By default, the port is
502 Address#1 | 192.168.178.236 |
’ Address#2  [192.168.178.97 |
Use Secure IP Addresses address#3 00,00 |
Address#  |0.0.0.0 |
Check this box to limit Modbus connections to a list of up to 10 pgdress 35 [0.0.0.0 |
allowed IP addresses. When this box is checked, a Modbus Security Address#6  [0.0.0.0 |
section will appear, where you may enter permitted IP addresses. Aadress 47 [0.0.0.0 |
Address#8  [0.0.0.0 |
Address#9  [0.0.0.0 |
Address #10  [0.0.0.0 |

3.5 SymphoniePRO Logger
Once the SymphoniePRO logger and iPack are programmed, settings can be reviewed on the logger’s display
using the Measurements, Functions, and Configuration menus and their sub-menus as described below.

Shown along the bottom of the logger’s display are the date, time, 12 V analog sensor current, and icons
indicating iPack communication activity, communications to or from the logger, SD card status, and battery
levels. SD card status icons are animated while the SD card is being accessed by the iPack.

Note - Wait until the SD card icon is no longer active before removing the SD card from the logger.

iPack status N

iPack on but not iPack transmitting iPack listening for a
connected to connection
Internet

Communication

1

Data transfer Data uploading Data downloading
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- % i E

Empty battery Full battery Battery charging
o % E E
Empty SD card SD card locked SD card full SD card error

3.5.1 SymphoniePRO Logger Measurements Menu

Once the SymphoniePRO logger is programmed, sensor information can be reviewed on the logger’s display
using the Measurements menu [Home][1] by scrolling through each channel using the [Up] and [Down] arrow
keys on the logger’s key pad or by entering the channel number on the key pad. The screen will show the sensor
description, real-time measurment, height, and boom orientation for each channel. Pressing the [Right] arrow
key provides additional channel information such as sensor type, serial number, transfer function .

3.5.2 SymphoniePRO Logger Functions Menu

The SymphoniePRO logger’s Functions menu [Home][2] provides access to several SymphoniePRO logger and
iPack functions through the logger’s keypad. Functions include viewing the logger and iPack status, diagnostics,
GPS connections, initiating a test data transmission (“Connection Test”), and reviewing recent logger and iPack

events.
[Home][2] = 1 Logger Functions
2 iPack Functions
3 iPack Setup Mode
4 Recent Events
Logger Functions
[Home][2][1] = 1 Logger Status
2 Diagnostics
3 Utilities

Logger functions [Home][2][1] include Logger Status (viewing the Site number, number of saved files, firmware
version, and SD card capacity), Diagnostics (voltage, current, and power supply information), and Utilities
(formatting the SD card, adjusting the display contrast, turning the display off, and resetting the logger).
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Logger Utilities

1 Format SD Card
2 Set Contrast

3 Display Off

4 Reset Logger

[Home][2][1][3] >

Formatting the SD card [Home][2][1][3][1] after connecting sensors will begin saving valid files from that point
forward and help avoid cluttering the database with empty or test data files.

SymphoniePRO’s display contrast is pre-set at the factory but can be adjusted through the Utilities screen
[Home][2][1][3][2] if necessary. Please note that changes in contrast are temporary. When the display is
powered up again, the default contrast setting will appear. This is to avoid the screen being accidentally set so
that it can’t be read (completely black or completely white). If the display can’t be read, reset the contrast as
follows: If no keypad security PIN is present, press [Home][2][1][3][2], then press the up or down arrow until
you can see the screen correctly. If a keypad security PIN is present, press [Home], enter the PIN, and then press
[2][1][3][2] followed by the up or down arrow until you can see the screen correctly.

Pressing [Home][2][1][3][3] will turn the logger’s display off.
Pressing [Home][2][1][3][4] will reboot the logger.

iPack

If no iPack is connected, or if a connected iPack has a dead battery, no “i” icon will be displayed, and “iPack
unavailable” will be shown on the logger’s screen. If an iPack is connected and powered up, the iPack activity
icon will show on the logger’s display to indicate the iPack is on.

If the iPack is idle or powered off, going to the iPack menu [Home][2][2] will initialize the iPack. It may take up
to a minute for the iPack to intialize and warm up. The screen will display the iPack’s current status throughout
this process.

iPackGPS

[Homel][2][2] =

1 Connection Test

2 Connection Status
3 Shutdown iPack

4 Reset iPack

5 Disconnect

6 GPS Status

iPackACCESS

1 Connection Test

2 Connection Status
3 Shutdown iPack

4 Reset iPack

5 Disconnect

6 GPS Status

7 Modbus Status

iPack functions [Home][2][2] include Connection Test (Initiate Primary, Initiate Backup, MetLink Listen, MetLink
Diagnostic, Send via eMail, and SNTP Time Update), Connection Status (shows status information for detected
connection type, including modem staus, network status, and MetLink status), Shutdown iPack (closes all open
connections, disconnects from internet, and turns off the iPack), Reset iPack (reboots the iPack), Disconnect
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(ends any current connection, e.g. MetLink, email, Modbus), GPS Status (shows GPS signal status, latitude,
longitude, altitude, and number of acquired satellites), and Modbus Status (Modbus server status and number
of clients connected).

iPack Communications Testing

Caution A

Test calls/data connections should always be performed both before and after installing an iPack in the field.

The Connection Test function [Home][2][2][1] allows pre-installation or on-site verification of iPack
communications. Note that communication tests may also be initiated from SymphoniePRO Desktop, as
described in section 3.3.

[Homel[2][2][1] = 1 Initiate Primary

2 Initiate Backup

3 MetlLink Listen

4 MetLink Diagnosis
5 Email No File

6 Email One File

7 Email All Files

8 SNTP Time Update

To test the MetLink Initiated Connection from the logger, go to Initiate Primary [Home][2][2][1][1]. The logger
will force a connection to the Primary Host, as programmed in the MetLink Logger Initiated Schedule. Initiate
Backup [Home][2][2][1][2] will force a connection to the Secondary Host. To successfully establish a connection
with either host, the host PC must be powered on and have SymphoniePRO Desktop Application running. It may
take a few minutes to establish a connection. The logger screen will update with the status of the connection.
End the test by shutting down the iPack [Home][2][2][3].

To test the MetLink Listening Connection from the logger, go to MetLink Listen [Home][2][2][1][3]. The logger
will enter MetLink Listening mode and will accept connections from a PC. Information on initiating a MetLink
Listening connection in SymphoniePRO Desktop is in section 5.1.5.

Selecting MetLink Diagnosis [Home][2][2][1][4] will initiate a diagnostic check-in to the NRG Technical Services
server. This feature may be helpful if you are unable to successfully complete a MetLink Initiated connection.

There are three options for forcing an email from SymphoniePRO. Selecting Email No File [Home][2][2][1][5]
will send a test email with no data attached using the programmed SMTP settings. Selecting Email One File
[Home][2][2][1][6] will send the most recent data file by email. Selecting Email All Files [Home][2][2][1][7] will
force any unsent *.RLD files saved in the SymphoniePRQ’s internal memory to be sent to the email address(es)
programmed in the Schedules section of SymphoniePRO Desktop Application.
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If no antenna is attached, or the data transmission can’t be completed, the iPack will attempt to connect
another 5 times. If none of those attempts are successful, no further attempts to connect will be made until the
next scheduled time configured in the logger or another Connection Test is initiated. The logger will also ignore
attempts to establish a MetLink connection or test connections if the MetLink (Logger Initiated or Logger
Listening) schedule is set to Disabled in the Schedules screen. If the email frequency schedule is set to Disabled
in the Schedules screen, the logger will not attempt to email.

If an SNTP server was programmed for the SymphoniePRO’s Time Service, the logger time can be updated using
SNTP Time Update [Home][2][2][1][6].

Connection Status

Connection Status [Home][2][2][2] provides information about the iPack status, the modem or Ethernet status,
network status, and MetLink status. The iPack Status screen appears first, and you can view the other screens by
pressing the right arrow on the logger keypad.

On the iPackGPS, the Modem Status screen includes information about the type of cellular network (e.g. 3G or
CDMA), the current modem activity, the antenna signal strength, the cellular band, and the carrier.

On the iPackACCESS, the Ethernet Status screen displays the connection status and connection type (e.g. Full
Duplex or Half Duplex).

The Network Status screen displays the IP address assigned to the iPack (whether a static or dynamic IP) and the
DNS server.

The MetLink Status screen displays the iPack’s current MetLink activity, amount of data being transmitted and
received, and the number of clients connected.

The GPS Status screen [Home][2][2][4] displays the latitude, longitude, altitude and the number of acquired GPS
satellites. The latitude and longitude are shown in degrees and decimal minutes (rather than in degrees,
minutes, and seconds).

Caution A

Failure to connect the GPS antenna will cause the location tracking and/or GPS time sync functions to spend
up to 2 minutes searching for a GPS signal, consuming battery power unnecessarily.

iPack Setup Mode

Enabling iPack Setup Mode [Home][2][3] forces constant 12V power from the iPack and disables any scheduled
actions (MetLink, email) for 30 minutes or until disabled (if sooner than 30 minutes). This feature is useful when
configuring a BGAN satellite antenna with iPackACCESS.

Recent Events
The Recent Events screen [Home][2][4] lists the 15 most recently recorded events for the SymphoniePRO logger
and iPack including successful calls, remote firmware updates, or clock adjustments. The [Up] and [Down] arrow
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keys can be pressed to scroll through numbered logger and iPack events. The most recent events are displayed
first. The numeric keypad can be used to enter a number to jump to a particular event. All events are recorded
in the data file. A comprehensive list of SymphoniePRO logger events and iPack events and their definitions can
be found in the Troubleshooting section (Appendix B) of this manual.

3.5.3 SymphoniePRO Configuration Menu

The SymphoniePRO’s Configuration menu [Home][3] provides a way to view settings programmed in the
SymphoniePRO Desktop Application for the SymphoniePRO logger and iPack using the logger’s display and
keypad. Reviewing the settings found in the software can be useful if a laptop running SymphoniePRO Desktop
Application is not available.

The logger’s Configuration menu is structured like the Instruments section of the Desktop Application software
and provides the same settings information found on the Logger, Channels, Schedules, and iPack screens in the

software.

Instruments ]
1 Site
2 Location
[Home][3][1] = 3 Logger Config
@ 4 SD Card Memory
[Home][3][2] = 1 Stats Period
2 Physical Channels
Channels
Lo [Home][3][3] = 1 MetLink Initiated
2 MetLink Listening
3 Email Schedule
Schedules 4 Time Service
<
| [Home][3][4] > 1 iPack Config 1 iPack Config
iPack 2 Network Config 2 Network Config
3 Modem Config 3 Modbus Config
(iPackGPS) 4 Modbus Security

(iPackACCESS)

Within the Configuration menu, selecting a number on the keypad and then using the arrow keys allows
navigation through the corresponding screens and settings in SymphoniePRO Desktop Application. Note that
these settings are read-only in the logger interface and can only be changed by connecting the logger to a PC
with SymphoniePRO Desktop Application.
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The Logger Config [Home][3][1][3] menu contains useful details about the data logger, including the serial
number, firmware version, and manufacture date.

The Physical Channels [Home][3][2][2] menu displays a list of which sensor has been cofigured in each channel
and details of each sensor’s configuration, including height, boom orientation, scale, offset, and serial number.

The Schedules [Home][3][3] menu provides configuration details for each communication type (MetLink
Initiated, MetLink Lisetning, Email), including the frequency and the date and time of the next scheduled
connection.

The iPack Config [Home][3][4][1] menu contains useful details about the iPack, including the serial number,
firmware version, manufacture date, and modem ID.

The Network Config [Home][3][4][2] and Modem Config [Home][3][4][3] menus provide additional details
about the cellular settings.

3.6 Office Testing

Before heading out to the field, you should verify that all equipment is working as expected. Make sure all
equipment has the latest firmware version and that you are using the latest version of SymphoniePRO Desktop
Application. Updates can be found on the NRG Systems website in the Technical Services section under
Software Downloads: http://www.nrgsystems.com/technical-support/software

Why It Is Important

Office testing your SymphoniePRO system prior to installation in the field will save you time and money.
Communication capabilities rely on perfect coordination between device programming and accounts in addition
to ISP and network/firewall settings — if these are not set up correctly, the system will not communicate.

In the event you find a problem during office testing, SymphoniePRO Desktop Application’s test buttons, event
logs, and communications logs can be helpful in troubleshooting connection issues.

Note - Any connection test features disabled in SymphoniePRO Desktop Application will not be available from the
logger’s menus.

What You Will Need

If you haven’t done so already, read the rest of this manual, paying particular attention to the chapter covering
Field Installation. If you are ready to begin office testing your SymphoniePRO system, you should have already
completed the pre-installation configuration tasks described previously in this chapter.

You’'ll also need a few test sensors with cables, the field wiring panel and related hardware, a USB cable, an SD
card, the antenna(es) included with your iPack, any cables or connectors used with your iPack, a Phillips head (+)
screwdriver, and a computer running the latest version of SymphoniePRO Desktop Application.
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3.6.1 Connecting the Wiring Panel to the Logger

Connect the wiring panel to the SymphoniePRO logger using the 62 pin cable connector. Use the thumbscrews
to secure the connection at both ends. Once the wiring panel is connected, you may use the sensor wiring
diagram in section 4.5.2 to connect a few test sensors.

3.6.2 Testing Remote Communications

We recommend performing a communications test when using the iPack to ensure that your connections are
working as expected before heading to the field. Be sure you are in a location with coverage and that the
antenna is connected. Also make sure that the frequency for the connection mode you wish to use (MetLink or
Email) is not set to Disabled on the Schedules screen.

Performing a “Connection Test” through the Functions menu ([Home][2][2][1]) allows you to test different
aspects of the communications. After the test is completed, verify that the raw data file was received by the
intended recipient(s).

A good first test is MetLink Diagnosis [Home][2][2][1][4]. This test verifies that the system can connect to a
fixed IP address at NRG Systems. The logger’s display will show a series of status messages followed by the
transfer and receipt of bytes of information. The number of clients will go from 0 to 1. The system will then
disconnect, and the number of clients will go back to 0.

If the system is set up to send data via email, use Email No File [Home][2][2][1][5] or Email One File
[Home][2][2][1][6] to verify that the modem and email functions are working well. Initiate Primary
[Home][2][2][1][1] verifies that the logger can connect to the assigned IP address behind your company’s
firewall and communicate with SymphoniePRO Desktop Application. MetLink Listen [Home][2][2][1][3] puts the
logger in listening mode so that a test connection can be attempted with the SymphoniePRO Desktop
Application. When a successful MetLink connection is made, you will see the client count increase.

SymphoniePRO Desktop Application is designed with many features for testing the various types of connections
SymphoniePRO can utilize. The Listen Now, Email Now,Test Email Settings, and Test buttons on the Schedules
screen can be used to verify and troubeshoot any connection issues. The Display iPack Status button can be
found on both the Schedules screen and the iPack screen, and a log of the current iPack’s connection can be
obtained by clicking View log file at the bottom of the iPack Status screen.

3.6.3 Reading a Raw File

Read the raw file sent during the test call to confirm that sensor configurations are correct. You can do this by
choosing Import Raw Logger Data files (*.RLD) from the File menu and then use Data Export in the Site Utilities
screen to export the data in *.txt format for viewing in Excel, Notepad, etc.

Data File Format
File name format is as follows: SSSSSS_YYYY-MM-DD_HH.MM_FFFFFF.rld

SSSSSS = 6 digit site number
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YYYY-MM-DD = Year, Month, Day that the file was created by the logger.
HH.MM = Hour and minute (24-hour time) that the file was created.
FFFFFF = 6 digit file number

To look at sensor measurements, go to the folder where raw files (*.RLD) are stored, and double click to open up
QuickView.

Data File Size
Unlike past Symphonie data loggers, the size of a SymphoniePRO data file is variable depending on how much
data is being collected.

The maximum file size is 128 kb. If the logger is collecting more than 128 kb of data per day, it will break the
day’s data into multiple files. For example, if “Stats & Samples” is selected to collect one-second data on a
particular channel, the amount of data being stored will increase greatly, pushing the data recorded over 200 kb.
In the case where 200 kb of data were recorded in a day, two files would be sent: one 128 kb file and one 72 kb
file.

See Section 3.1.1 for more details on data file size and the data logger’s memory.
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CHAPTER 4 FIELD INSTALLATION

This section covers the steps for installing a SymphoniePRO system in the field.

4.1 Tools Required

diagonal wire cutters to trim sensor wire leads

wire strippers to strip sensor cables if necessary

7/16 inch nut driver or wrench

5/16 inch nut driver for hose clamps, mounting screws (PV and logger)
1/2 inch open-end wrench to tighten ground rod acorn nut

1/4 inch nut driver for sensor terminals

3/8 inch nut driver or wrench for grounding post nut

electrical tape

small flat blade NRG screwdriver (included with logger) for sensor wires
Phillips head screw driver for PV terminals

5/16 inch open end wrench

drill to tighten hose clamps - optional

tin snips to cut excess hose clamp - optional

O O 0O 0O 0o o oo O O O o o

plumbers putty or similar product for sealing shelter box wire pass-throughs - optional

4.2 Site Grounding Recommendations
Review the grounding information in Appendix G for information regarding proper earth grounding and lightning
protection.

Caution A

The copper clad ground rod provides an electrical path for static electricity that builds up on the sensors to
dissipate to ground. Failure to use proper grounding protection can damage the equipment and will void the
warranty.
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4.3 Installing SymphoniePRO + iPack in Shelter Box

4.3.1 Installing Hanging Bracket

The hanging bracket must be connected to the back of the iPack (or to the back of the SymphoniePRO logger in a
stand-alone configuration). Use the long screws included with the iPack and a 5/16 inch nut driver to connect

the hanging bracket to the back of the iPack so that the wider parts of the bracket holes are oriented down, and
the sides of the bracket extend away from the iPack rather than towards it.

4.3.2 Mounting Shelter Box to Tower

The shelter box is shipped with mounting screws that hold the hanging bracket and wiring panel. Also included
are some adhesive metal disks (to stick on the outside of the shelter box for magnetic antenna mounting) and
some black plastic grommets (to place in the holes for the wires in the bottom of the shelter box).
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If the screws aren’t élfue:édy installed in th shelter box, install them now before mounting the shelter box on the

tower.

Then install the black plastic grommets, and stick the adhesive metal disks on the top of the shelter box where
the antennas will be mounted.

SymphoniePRO’s shelter box is designed to be rugged and durable to ensure long-term survival in the elements
and to protect the logger from ice falling from the tower above it.

The shelter box should be mounted in a location that is easy to access and at a height above maximum annual
snow accumulation. For tilt-up towers, you must also consider its position when the tower is tilted down and
when the gin pole is in use. It may be easiest to mount the shelter box after the tower is tilted up and then
install the wiring panel. It is recommended that you first install the wiring panel in the shelter box and connect
the sensor wires before installing the SymphoniePRO and iPack. It is recommended that you do not install the
SymphoniePRO and iPack in the shelter box until the very end of the installation process (after the tower is
raised and secured).
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Mounting on Tubular Towers

Thread the large (size 164) band clamps through the outer slots of the brackets on the back of the shelter box.
Worap the band clamps around the tower and secure with a 5/16” hex nut driver. A drill with a driver attachment
will speed up the band clamp tightening process.

Then hang the wiring panel in the shelter box by inserting the shelter box’s 4 lowest mounting screws through
the holes in the wiring panel bracket, sliding it to the left, and then tightening the screws to secure it.
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Mounting on Lattice Towers

Thread the two band clamps (size 36) through the inner slots on the brackets on the back of the shelter box.
Worap hose clamps around tower and tighten the band clamps with a 5/16” hex nut driver. A drill with a driver
attachment will speed up the band clamp tightening process.

Then hang the wiring panel in the shelter box by inserting the shelter box’s 4 lowest mounting screws through
the holes in the wiring panel bracket, sliding it to the left, and then tightening the screws to secure it.

4.4 PV Panel Mounting

SymphoniePRQO’s 15 Watt PV panel and mounting bracket (NRG part #9112 for tubular towers; NRG part #9111
for lattice towers) should be mounted facing south in the northern hemisphere, and north in the southern
hemisphere, to maximize sun exposure.
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‘Mounting bracket
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Put the angle bracket against the tower with the longer edge on top, thread the hose clamps through the outer
slots of the angle bracket as shown below, and tighten securely. Use inner slots for lattice tower.

»

Put a washer on each long bolt. Align the holes in the
mounting bracket with the upper holes (closest to the tower)
of the angle bracket, and insert one of the long bolts. Add a
washer and nut to the other end, and tighten using a 7/16”
wrench.

Adjust the PV panel’s mounting bracket angle according to
latitude to optimize solar radiation and shedding of snow
and ice, and install the second bolt in the holes to set the
desired angle. Add a washer and nut to the other end, and
tighten using a 7/16” wrench.

When installing the PV panel, select a location that will
minimize shading. Even the shade from a cable can greatly
reduce the output of a PV panel. Coil and secure extra cables
with electrical tape to prevent them from flapping in the
wind.
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Additional power may be required depending on number and type of sensors. External power terminals are

available on the iPack for this purpose.

Note - Please review the following table to verify correct connections.

Connection Point

Do

Do NOT

Functional Notes

PV Terminals

Do...connect PV panels, DC
power sources between 14 and
28 V DC

Do NOT...connect power
sources in excess of 28 V DC,
including large PV panels

The PV terminals will charge the
iPackGPS’s internal battery; the

PV terminals will NOT charge an
external battery.

External Battery Terminals

Do...connect 12 V battery
and/or external charge
controller up to 14.3 V DC

Do NOT...connect PV panel or
power sources in excess of 14.3
V DC

The external battery terminals
are an input only, an external
battery will NOT be charged
from the iPackGPS through
these terminals nor will the
internal iPackGPS battery.

Grounding Post

Do...connect to wiring panel
grounding post.

Do NOT...leave disconnected or
connect other wires such as
shields.

This terminal will help provide
protection from electrostatic
discharge for the iPackGPS and
logger.

4.5 SENSOR CONNECTIONS

When using the SymphoniePRO-26 wiring panel, it is recommended that
you first install the wiring panel in the shelter box and connect the
sensor wires before installing the SymphoniePRO and iPack. The wiring
panel is mounted to the shelter box by inserting the shelter box’s 4
lowest mounting screws through the holes in the wiring panel bracket,
sliding it to the left, and then tightening the screws to secure it.

Caution &

Make sure that the wiring panel’s ground wire is connected to the
earth ground rod before connecting sensor wires! The earth ground
wire should be trimmed to the required length to reach the ground
rod, and excess wire should not be rolled up or coiled.

When using the SymphoniePRO-16
wiring panel, it will be easier to
connect the sensor wires to the
wiring panel before plugging the

wiring panel onto the logger.
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4.5.1 Wiring Sequence

Pass sensor wires through the black plastic grommets in the bottom of the shelter box.

All wires coming down the tower and into the shelter box should be secured to the tower below the shelter box
and then brought back up, to form a drip-loop, before entering the shelter box.

Sensor wires should be stripped to expose only 5 mm (1/4 inch) of bare wire. Stripping off more insulation could
allow the wires to touch and cause an electrical short. If using standard NRG Systems sensor cables, you may
need to trim off some of the exposed wire.

Note - Labeling sensor wire ends with either the sensor name or its intended channel number during sensor
installation will minimize confusion and speed up the wire connection process. Connecting the bottom row of
sensors to the wiring panel first may make installation easier.

Connect sensor wires to the field wiring panel according to the connection diagram (see below) using the
following sequence for each sensor:

1. Touch the shield wire to the wiring panel’s grounding post, and connect it to the SHD (shield) terminal.

2. Connect the sensor ground wire (typically black wire) of the sensor to the “GND” terminal of the
appropriate channel’s input.

3. Connect the signal (white or clear) wire to the “SIG” (signal input) terminal.

4. For sensors with three terminal ONLY (such as vanes or anemometers requiring 2.5V, 5V, or 12V
power), connect the red wire (excitation/power) to the “EXC” terminal.

After all sensors and the logger have been connected to the wiring panel:

e Confirm correct wiring by reviewing each sensor channel on the logger’s display.

e Coat the wiring panel’s terminal screws with an anti-corrosive product (such as PreservelT P100L from
Caig Labs or Vaseline petroleum jelly).

e Once you have completed wiring, use plumber’s putty to seal around wires entering the shelter box.
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4.5.2 Connection Diagram

symphonie D[ (") Ch. 1-12 Counters

. NRG 40C Anemometer (Ch. 1-12) NRG Class 1 [Ch. 1-12] Novalynx Rain Gauge [Ch. 1-12)
Wiring Map
Sensor Wire Logger Sensor Wire Logger Sensor Wire Logger
= = =
moe o Ton T Blk B Ground === GND Blk B Ground mm==f GND Blk B Ground ==== GND
R - - Wht [] Signal ==== si6 Wht [] Signal === sI6 Red [l Signal ==== si6 i L
E_-: E E 'E '.'_é == Shield === SHD Shield ===={ SHD SERIESES| s
. T Tz
NRG IceFree3 (Ch. 1-12) Vector A100 (Ch. 1-12) WindSensor P2545A or P25456C
(Ch.1-12)
Sensor Wire Logger Sensor Wire Logger Sensor Wire Logger
EXC Red [ Excitation==d EXC EXC
Blk B Ground ==== GND Blu [ Ground === GND Bra [ Ground mmm==| GND
Wht [] Signal m=m=s sIG Wht [] Signal ===o sic Wht [] Signal ===={ siG
Shigld =m== SHD Shield === SHD Shield ==== SHD
Thies First Class Advanced [Ch. 1-12) RM Young 05103 [Ch. 8-9] NRG 40H (Ch. 1-12)
Sensor Wire Logger Sensor Wire Logger Sensor Wire Logger
Brn [ Power ===o Exc EXC Red [ Excitation=m=={ EXC
Grn [ Ground= === GND WS REF mmm == - GND Blk B Ground ====1 GND
Wht [[] Signal m=== si6 WS SIG e SIG Wht [ Signal =m==ul si6
Shield ==== SHD SPARE === === SHD Shigld = ===l SHD
Note: Flat head Screwdriver needed for installation Pa ge 1 of 4
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Ch. 13-15 Ch. 16-19

symphonie PRO

. . NRG 200P (Ch. 13 -15) NRG 200M [Ch. 13 -15) Thies 10k or 2k [Ch. 13 -15)
Wiring Map
Sensor Wire Logger Sensor Wire Logger Sensor Wire Logger
- +

Red [ Excitation= == EXC Red [J Excitationm=m= gXC

Bl Bl Ground == == oNp Bk Bl Ground = === gup

Wht [] Signal mmm= ks Wht ] Signal mmm= 5k
SHD

—_ Shizld ==-—

Bm B Ground === GND
Wht [] Signal mmm=l 55

Gm Power ==== ENC B

Shield === SHR Shizld ===m SHD

saitB astal aeieB
el el e
i BrisB ae0aB 1eieB
Betal anial Gakel
(TLITE: ETAITY|

E patinTaerind
TN
L]

Vector W200P [Ch. 13 -15]) NRG 1105 Temp Sensor [Ch. 13 -19] NRG BP20 [Ch. 16-19]

]

SensorWire Logger Sensor Wire Logger Sensor Wire Legger —
Red [ Excitationmmed ExC Red [ Excitationmm=d Exc Red [ Excitationmm=l EXC
Blu [ Ground === GHD Bk [ Sround ===t gyp Bk [l Ground === GND
Gro [l Signal mm==l 3G Wht [] Signasl mmm= g6 Wht [] Signsl mmm= g6

Shield ==== SHD Shield = === SHD Shield —==={ SHD
Delta-T SPN1 (Two outputs: GHI and DIF] [Ch. 16-19] Generic 0-5V Signal [Ch. 16-19)
Sensor Wire Logger Sensor Wire Logger SensorWire Lagger
Prk [ Excitationmm=s EXE EXC EXC
Gm Bl Ground == == GNE GHD BLK [ Ground =m==={ gyp
Wht [] Sigral mems 516 Ern . Signal mmme 95 WHT[] Signal mmmsd St

Scresn==== $HD FHD FHD
RH-5X Relative Humidity Sensor
(Ch.16-19]

Note: Flat head Screwdriver needed for installation

SensorWire Logger
Red [ Excitationmmsl EXC
Blk [ Ground ==l cre
Wht [] Signal mmmel 55

Shield ===——1 SHD

Page 2 of 4
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symphonie PRO

Wiring Map

-0 R-R-R:
= = = = = =
e A =
= = = = = = =
® * F® ® *
el @ S —
- = = = == -
® v ® ® ®
= = = = = = .
——— -

K

RN EEEE N
g R EERE

25
L
=MD
h
ET
e
- 76
B i
D GHD
St £
- she-
B MO

Note: Flat head Screwdriver needed for installation
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Ch. 20-26 Analog P-SCM

NRG 1105 Temp Sensor (Ch. 20-24)

Sensor Wire Logger
Red [ Excitation= == EXC
Bk [Bll Ground ==== GND
Wht [] Signal === sla+
25
Shiei === 0 P-5CM Web Itam # 9130

NRG BP20 [Ch. 20-26]

Vector W200P (Ch. 20-26)

Sensor Wire Logger L 5 Wire Logger
Red 3 Excitationmm=  EXC :l Red [ Excitationm == EXC
Blk [ Ground ==== GHD — Blu [ Ground === GND
Wht [] Signal =——- 55+ gm [l Signal ——=-- 56+
0 26
———— SHD - SHD
Ehicn P-SCM Web ltem & 9131 Shield P-5CM Wab Item # 9133

Delta-T SPN1 (Two outputs: GHI and DIF] [Ch. 20-26]

Sensor Wire ger Sensor Wire

g

Lagger

Pk [ Excitation= =
Gm nﬁr-u-nl---
Wht [[] Signal ===

Scresnmm—-

o

Brr [l Signal ==—=—- 5K+

k=
SHO

P-5CM Web ltem # 9132

Generic 0-1V Signal [Ch. 20-24]

Sensor Wire Logger

EXC
Blk B Ground === GNp
Whi [] Signal ===—-{ 5K+
G-
SHD

P-5CM Web lterm # 9132

g

NRG 200P (Ch. 20-26)
Sensor Wire jger
= -+
Red [ Excitationm =
Bl Bl Ground ===
Wht [] Signal mmm=

Shigld ===

s

P-SCM Web ltem # 7133

NRG 200M (Ch. 20-26]

SensorWire

Red [ Excitationmms EXC
Btk B Ground === GNp
Wht [ Sigral mmm= g6+
ko=
SHD

Shisd === P-SCM Wab Itam # 9130

Thies 10k or 2k [Ch. 20-24]

Sensor Wire

Bm Poser mmms EXC
Gm B Ground === GHD H
Wht [] Signal mmmal gi6

Shisld ==m= SHD

P-5CM Web e # 9133

RH-5X Relative Humidity Sensor

ICh.20-26)

P-SCM Web Itam # 9132

Sensor Wire Logger

Red [ Excitationmm o EXC
Bk Bl Ground m==o GND
Wht [ Signal = mm s 5hG+
il
SHD

Shield ===
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symphonie Ir) RO

Wiring Map

'unl del il Bens®
IIJ-I!'I 1etiB pensB

25
EXC
GND
516+
ke
SHO
26
EXC
GND
e+
3G
SHD

Note: Flat head S driver ded for i

tallatl
1
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Ch. 20-26 Analog P-SCM

LI-COR LI-200SZ Pyranometer [(Ch. 20-25)

Sensor Wire Logger

EXC
Bare[Outer] mm== GND
Wht [] Signal mm=m= 5iG+

LI-COR LI-200R Pyranometer [Ch. 20-2§)

Sensor Wire Logger

EXC
Blu [ +Signal mm=s GND
Brn [l -Signal m == 1G4

Kipp & Zonen CMP3, CMP10, CMP11
(Ch.20-26)

Sensor Wire Logger

EXC
GND
Red [l Signal ==== siG+
Blu [l Signal === SIG-
SHD

siG- siG-
sHo P-SCMWeb Item # 9129 | oreisnied] === S0 P-SCM Web Item # 9129 | B [l Shield === P-SCM Web ltem & 9128
RM Young Vert Prop 27106 Generic 0-20mA Signal [Ch. 20-25] Hukseflux SR11, SR12, and SR20
(Ch. 20-28) (Ch. 20-28)
Sensor Wire Logger Sensor Wire Logger Sensor Wire Logger
EXC Cabile Connector ExXE EXC
Terminal B mmmm= GND Blk [ Ground mmm=l GND GND
Terminal A mmmof $IG+ Wht [] Signal ===l 5iG+ Wht [] Signal ==== sI6+
sl st Grn [l Signal ==== SiG- = = =
o P-SCM Web Item # 9134 1o P-SCM Web Item # 9137 | D¢ Il Shield === 0 P-SCM Web ltem # 9128

Fixed Cable

Sensor Wire Logger Sensor Wire

Hukseflux LP02 (Two options: Fixed or Detachable Cable) (Ch. 20-24)

Detachable Cable

Heater requires own power

Logger

Shiel

EXC
GND
Wht [] Signal === 51+
Grn . Signal === SIG-

Bl [l Shield ===+ SHD Yiw

EXC
GND
Wht [] Signal ====f 5IG+
Blu [l Signal === siG- = = L]
—m = SHD
P-5CM Web ltem # 9128
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4.5.3 Install in Shelter Box
To install the assembled SymphoniePRO logger and iPack to the

shelter box, insert the shelter box’s mounting screws through the
holes in the hanging bracket and slide down to secure. Tighten the

screws before leaving the installation site.

4.5.4 Connecting Wiring Panel to Logger
For the SymphoniePRO-26 wiring panel, connect the 62 pin cable

assembly connector to the logger. It should be securely screwed
down using the thumb screws. Protect the pins by aligning the connector well before inserting, and avoid

plugging in the connector at an angle. Once it is secured to the logger, plug it into the wiring panel.
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For the SymphoniePRO-16 wiring panel, no cable assembly is required; directly connect the wiring panel to the

DB62 connector on the logger.
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4.5.5 Connecting PV Panel to iPack

Connect the blue PV wire to the iPack’s ground (-) terminal, and connect the red wire to the iPack’s (+) terminal.

4.6 LOGGER START UP

If you haven’t already done so, install the logger’s D-cell batteries and verify the logger and iPack configurations
and sensor settings as described below.

4.6.1 Checking Logger Status

Logger Status (viewing the number of saved files, firmware version, and SD card capacity) can be checked
through the logger’s Functions menu [Home][2][1][1]. Voltage information and logger internal temperature can
be viewed through the Diagnostics menu [Home][2][1][2]. The Utilities menu [Home][2][1][3] can be used to
format the SD card, adjust the display contrast, and turn the display off.

The logger may beep if there are sudden changes in current. The 12 V sensor supply current can be seen in the
status line of the logger’s display.

4.6.2 Checking Logger Measurements

Once the SymphoniePRO logger is programmed, sensor readings and settings can be reviewed in the logger’s
Measurements menu [Home][1] by scrolling through each channel using the [Up] and [Down] arrow keys.
Pressing the [Right] arrow key provides additional channel information such as raw instantaneous
measurement, measurement height, and angle of installation.

Disabled channels will be skipped over, and channels can be directly accessed with numeric keys.

4.7 CHECKING IPACK STATUS

iPack menu functions [Home][2][2] include Connection Test (MetLink Initiate, MetLink Listen, MetLink
Diagnostics, Send via eMail, and Send via FTP), Connection Status (Modem Status, Network Status, MetLink
Status, and eMail Status), Shut Down, GPS Status (latitude, longitude, and altitude), Provision CDMA, and
Modbus Status. Within the Connection Test menu, various connection-related actions can be selected. After
selecting an action, pressing the [Right] arrow key provides status information (Modem Status, Network Status,
MetLink Status, and Email Status). These same status information screens are also available through the
Connection Status menu function [Home][2][2][2].

Caution &

Test calls/data connections should always be performed both before and after installing an iPack in the field.

ou:n
[

If no iPack is connected, or if a connected iPack has a dead battery, no “i” icon will be displayed, and “iPack
unavailable” will be shown on the logger’s screen. If an iPack is connected and powered up, the iPack activity

icon will show on the logger’s display to indicate the iPack is on, and an icon indicating iPack 12 V battery status
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will also be shown in the lower right corner of the logger’s display. Without an iPack connected, the battery icon
represents the D-cell batteries.

The Recent Events screen [Home][2][4] lists events for the SymphoniePRO logger and iPack including firmware
updates and clock adjustments. The [Up] and [Down] arrow keys can be pressed to scroll through numbered
logger and iPack events. The most recent events are displayed first. Using the numeric keypad, the user can
enter a number to jump to a particular event. A comprehensive list of SymphoniePRO logger events and iPack
events and their definitions can be found in the Troubleshooting section (Appendix B) of this manual.

4.8 DATA VERIFICATION

SymphoniePRO can be configured to send both statistical data and raw sampled data. *.RLD files contain
averages of the raw counts, voltages, and currents (at the specified averaging interval), channel configuration
information, logger events, and logger and iPack diagnostic information. If the logger is configured to collect raw
sampled data, 1 second sampled channel measurement data will also be included in the *.RLD file. However, 1
second sampled data must be processed separately using Process Raw Sample Data in the Site menu.

File  Site Logger  Help

+2 Process Raw Sample Data

Import |

Google Earth

Ethan

f
Jericho Allen
Center Firing
Range '

After performing a test connection, download *.RLD files and browse to the folder where raw (*.RLD) files are
stored, and double click to open a few of them using QuickView to make sure data stored on each channel looks
normal.

SymphoniePRO User Manual support@nrgsystems.com | Page 81
Rev. 8 11 January 2018



—) RLD QUICKVIEW - 000110 _2015-03-30_00 00_000721 (2).RLD m|

15 12V Battery
145 4

14~
1354

13
1254

12
11.5 T T T T T T T T T T T

00:00 02:00 04:00 08:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
Averaze 3/30/2015 3/30/2015 3/30/2015 3/30/2015 3/30/2015 3/30/2015 3/30/2015 3/30/2015 3/30/2015 3/30
B 00:00:00 00:10:00 ©00:20:00 00:30:00 0040:00 0050:00 01:00:00 0110:00 0130000 013
12915 12875 13.050

1-MRG Class 1 4.063 4.243 2872 3012 4.243 3.164 4962 4,885 4,698
2-MNRGClass 1 4.205 4.306 2983 4032 4.374 3.355 5.031 5.075 4,765

3 - WindSensorP25464-0PR 3.599 3788 2539 3483 3722 2548 4318 4330 4.087

13 - NRG 200P Vane 187.650| 188.970| 180700 200.630| 211450 191380 202150 201660 207020 2
14 - NRG 200P Vane 185.260| 187.390| 1B1E10( 196430| 205.080| 185490 200.370| 198300| 200610 2
16 - NRG 1105 Temp 1.820 1.883 1.866 1930 2184 2333 2488 2608 2735

17 - NRG RH5X Humi 34,982 34,763 34721 34.564 34178 33.864 33.627 33.440 33.267 3
18 - NRG EP20 Baro 1009.405| 1009139 1009.039| 1008.706| 1008.706( 100B.573| 1008.474) 1008407( 1008.191| 10C
20 - U-COR Pyra 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

4.9 BEFORE LEAVING SITE CHECKLIST

Desiccant

Battery levels

Sensor connections verified

Sensor currents verified

Change SD card

Grounding

Access/keypad lockout code and encryption code written down
Saved configuration file

oooooood

4.10 SITE VISITS

4.10.1 Recommended Tools and Supplies

diagonal wire cutters to trim sensor wire leads

wire strippers to strip sensor cables if necessary

7/16 inch nut driver or wrench

5/16 inch nut driver for hose clamps, mounting screws (PV and logger)
/2 inch crescent wrench to tighten ground acorn nut

Ya inch nut driver for sensor terminals

oooooaad
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3/8 inch nut driver or wrench for ground stud nut

electrical tape

small flat blade NRG screwdriver (included with logger) for sensor wires
Phillips head screw driver for mounting plate, PV terminals, iPack screws
drill to tighten hose clamps - optional

tin snips to cut excess hose clamp and ground wire — optional

extra desiccant pack

ooooood

4.10.2 Routine Site Visit Checklist
A routine site visit should include the following activities:

1. Check sensor readings to assess sensor condition. Readings that vary widely with expected norms may
indicate a sensor malfunction. Press [Home][1], then [Up] or [Down] to scroll through the sensors.

2. Check the logger’s clock (time and date are displayed at the bottom of the home menu screen). Correct the
clock, if needed (remember the clock is set to Standard time). Loggers connected to an iPack that is configured
for Time Service will be automatically updated via SNTP or GPS; there should be no need to adjust the clock
manually.

3. Press [Home][2][1][2] to view internal and iPack battery voltages and 12 V sensor current level. Press the
[Right] arrow key to view the D-cell battery voltage and additional internal diagnostic voltage readings. Press the
[Right] arrow key again to view analog reference voltages.

4. If D-cell battery status shows low battery voltage, replace D-cell batteries one at a time. Use only alkaline D-
cells, IEC type LR20. If the iPack battery is low (i.e. below 11 V) but it is under 2 years old, contact NRG Systems
for troubleshooting assistance. Please be prepared to provide all diagnostic voltage and current readings. If the
iPack battery is low and the battery is more than 2 years old, it may need to be replaced.

5.1f an SD card is installed, pull the SD and label it with the date and site number. The SD card should not be
pulled while the SD card is being accessed by the iPack (the SD card icon will be animated).

6. Insert and format a new SD card [Home][2][1][3][1].
7. Check SD card status [Home][2][1][1].

8. If any condensation is noticed inside the enclosure, replace the desiccant pack with a fresh one from a sealed
package.

4.10.3 Cleaning

If it should become necessary to clean the SymphoniePRO data logger, use a cloth slightly dampened with water
and wipe clean. Do not use solvents. Never submerge the unit.
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CHAPTER 5 SYMPHONIEPRO DESKTOP APPLICATION

5.1 Home Screen — Fleet View

5.1.1 Map Pane

The map pane shows all of the sites with valid latitude and longitude information as pinpoints on a map (satellite
view). The map may be navigated by using the mouse to pan (click and drag) and zoom (scroll), but custom zoom
locations are lost whenever the screen is exited. The pane may be adjusted in height by dragging the
intersection of the bottom of the map and the top of the site list. The pane may be hidden entirely by right-
clicking anywhere on Home screen and choosing Hide Map. Hide Map can also be selected from the Options
menu. The hide map setting is saved and is persistent across sessions.

Double clicking a site pinpoint will bring the user to the site screen for that site. Single clicking on the site causes
the corresponding site row to become highlighted, allowing the user to locate a site in the list using the map.
Hovering over the pinpoint shows the same information for the site (Site, Location, Last Connection, etc.) as
shown below in the site list.

5.1.2 Site List

The site list shows the valid site database files found by the software. When a connection is detected, the logger
Connection Status icon for the site corresponding to the equipment turns green.

) Home Screen - Fleet View
r ' S 4

NORTH EUROPE
AMERICA

AFRICA

SOUTH SOUTH SOUTH
AMERICA

AUSTRALIA AMERICA AUSTRALIA AUSTRALIA AMERICA

© 2015 Microsoft Corporat

Last Connection Next Connection

Project Location Instrumentation Data (Logger Local rllll!) {Logger Time) Connection Status
000001 (NRG 60m Riges Road) Logger SN: 820600018 FW: 2.37.62 Start: 01/07/2014 2015-07-20 18:41 2015-07-2120:00 =
SYPRO ANha Testng Hinesburg, VT iPack SN: 798400003 FW: 2.36.30 End: 10/29/2014 134V Listens for 10 min N
s 000300 (SymPRO SRA Tower) Logger SN: 820600012 FW: 2.35.85 Start: 12/27/2013 2015-06-04 17:27 2015-07-2120:00 Ny
Y P 9 NRG Hinesburg iPack SN: 798400002 FW: 2.35.34 End: 10/17/2014 134V Listens for 30 min
b e 000006 (Mumbai) Logger SN: 820600019 FW: 2.36.31 Start: 06/10/2015 2015-07-2102:11 2015-07-2201:30 ™
ym Eretestng Chikodi iPack SN: 462207295 FW: 0.70.0 End: 06/16/2015 133V MetLink Logger Initiated
000052 (John G Desk Logger) Logger SN: 820600052 FW: 0.50.20 Start: 12/05/2014 2015-04-15 14:58 2015-07-2114:30
SymPRO AlphaTesting Hinesburg VT, USA iPack SN: 462209102 FW: 0.50.20 End: 04/15/2015 135V Listens Continuously N
999999 (Tech Support Test 10) Logger SN: 820600033 FW: 2.10.73 Start: 10/29/2014 G
Test Support Test 10 iPackSN: - FW: 0.0.0 End: 10/29/2014 i
456214 (3G iPack: Rollie PRO) Logger SN: 820600033 FW: 2.21.31 Start: 02/10/2015
Test Support Test 10 Tech Services Dept. iPack SN: 798400024 FW: 2.21.33 End: 02/10/2015 L
785452 (3G iPack: Rollie PRO) Logger SN: 820600033 FW: 22131 Start: 02/10/2015
Test Support Test 10 Tech Services Dept. iPack SN: 798400024 FW- 2.21.33 End: 02/27/2015 N
001234 (Tech Support Test 10) Logger SN: 820600033 FW: 2.35.85 Start: 10/29/2014 2015-07-16 13:01 S
=ikl Tech Services Dept. iPack SN: 798400024 FW: 2.35.34 End: 06/09/2015 121V Hauie Bipected (]
D e - 000004 (AEI Corpus Christi Logger SN: 820600019 FW: 18191 Start: 01/27/2014 =
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The upper right corner of the logger connection icon may show a small lock to identify the logger as locked or a
clock symbol to indicate that automated actions are enabled. If there is no existing site or multiple sites
corresponding to the connected equipment, then a new site row is created as a “new instrument row” for
accessing the connected equipment.

Each site row contains multiple columns of information relevant to the high level management of the site or

equipment. The rows may be sorted by the user by any of the columns, and the order of the columns can be

changed by dragging the column header. The tooltip for each row contains the full path and file name for the
associated site file (if applicable) as well as the connected logger serial number (if applicable).

- Home Screen - Fleet View P He I o

\ ' 5 8 2 r Google Earth

NORTH EUROPE
AMERICA

SOUTH C
AMERICA AUSTRALA A AUSTRALIA AM AUSTRALIA

Py 1 2015 Microsoft Corporation
= = & Last Connection Next Connection <
Project Location | Instrumentation Data “ (Logeer Local Timz) (Logger Local “m!) I Connection Status
: 000001 (NRG 60 Riggs Road) Logger SN: 820600018 FW: 2.37.62  Start: 01/07/2014 2015-06-22 18:02 2015-07-20 19:00
SymPRO Alpha Testing Hinesburg, VT iPack SN: 798400003 FW: 2.36.30 End: 10/29/2014 132V Listens for 10 min N
Logger Serial Number: 520600018
000002 (AEI Tower 1) Logger SN: 820600010 FW: 18115 Start: 12/04/2013 site File: C:\L NRG Sys 090004 ndb 1)
SymPRO, Alpha Testing Canyon, TX iPackSN: - FW: 0.0.0 End: 04/01/2014 Time Zone: UTC+0:00 <
000004 (AEI Corpus Christi) Logger SN: 520600019 FW: 18181  Start: 01/27/2014 1]
SymPRO Alpha Testing Corpus Christi, TX iPack SN: - FW: 0.0.0 End: 03/24/2014 Lo
S 000006 (Mumbai) Logger SN: 820600046 FW: 1.0.0 Start: 06/10/2015 ol
ymi:Ero;tesing Chikodi iPack SN: 462208227 FW: 1.0.0 End: 06/16/2015 _
000033 () Logger SN: 820600033 FW: 2.10.73  Start: 10/23/2014 w
iPack SN: - FW: 0.0.0 End: 10/23/2014 {
000052 (John G Desk Logger) Logger SN: 820600052 FW: 0.50.20  Start: 12/05/2014 2015-04-15 14:58 2015-07-20 14:00 ~H
SymPRO Alpha Testing Hinachiies UT 11GA iDarl GA- ARI7NQ1AY FAAI- A A 3N Cad.AAMEAMIE 13gv Viesane FartiniAncks N

This allows the user to always uniquely identify any row in the list. Right-clicking on any Project site in the Fleet
View list provides the option to edit the site’s remote connection settings, view site or logger information,
delete the site, refresh the site list, export the site list, hide the map, or display the connection times using the
PC’s local time (instead of the site’s local time).

—P Home Screen - Fleet View File  Options e - .
Burke Hollow Google Earth

Colctiester

Hardwick

East Lyndon

LSt Johnsbliry

. R et /
Wilmington a o NG

Harrietstown

Saranac Lake [ Lo
; ’ f i ! u Littleton
¢ - ay
hot
¢ T Montpelier , 9 o ¢
blﬁg‘ o Nofthelba B f : i > (gm
pper.Lake Elizabethtown *5e . s s s 7 Ty
: | i 2 Last Connection Next Connection i
Project Location H Instrumentation Data {Logger Local Time) {Logger Local Time) Connection Status
; 000006 {34m RNRG Test Tower) Logger SN: 820600019 FW: 2.0.8  Start: 10/08/2014
Wind Dev. Project : N
Hinesburg, Vermont iPack SN: 716900208 FW: 2.0.5 End: 08/16/2016 14 Remote Connection Settings
RS 000023 (Site Description) Logger SN: 820600023 FW: 2.2.4  Start: 08/31/2017 2017-09-22 15:08 Q  Viewsie T J-
Hteckrojec Site Location iPack SN: 462207295 FW: 0.0.0 End: 09/01/2017 102V X  Delete Site
SR 000052 (John G Desk Logger) Logger SN: 820600052 FW: 1.1.0  Start: 12/17/2014 2015-11-06 16:10 2017-09-22 13:30 ©) frctes e L ~
Ll PRAIeIINg, Hinesburg VT, USA iPackSN: 798400001 FW: 0.60.0  End: 12/17/2014 ooV Listens Continuously [2  Exportsite List -
© Hide Map
& aion S 000110 {SymPRO Crow’s Nest) Logger SN: 820600044 FW: 224 Start: 03/31/2016 2017-08-2113:58 2017-09-22 13:20 n
it s RNRG Test Site iPack SN: 798400005 FW: 210 End: 08/15/2016 oov Listens Continuously ©  show PCLocal Time
SAPROAT AT 000900 (SRA Tower) Logger SN: 820600113 FW: 2.72.4  Start: 04/01/2015 2016-04-2110:16 2017-09-22 14:00 ~
ym pha;lcsting NRG Hinesburg iPack SN: 798400002 FW: 2.1.0  End: 08/16/2016 oov Listens for 30 min
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Project
This column contains the project name for the site. This is listed as the first column as it is intended to be used in
sorting to group related sites together.

Location
This column contains the site number, site name, and site location.

Instrumentation
The Instrumentation column contains the serial numbers and firmware versions of the site’s logger and iPack.

Data
This column contains the start date and end date for the data in the database. The start date represents the
earliest timestamp (and the end date represents the most recent timestamp) of any data point for that site.

Last Connection

The Last Connection column indicates the last date and time that a connection was made. The iPack battery
voltage at the time of the connection is also displayed. By default, the connection time is shown in the logger’s
local time.

Next Connection

The Next Connection column indicates when the next remote connection opportunity or attempt is expected,
along with the connection type and duration (e.g. Connected: USB, Listens Continuously, Listens for [<60] min,
Listens for [< 12] hours, MetLink Logger Initiated.) By default, the connection time is shown in the logger’s local
time. The next connection time and type is based on the communication schedule settings, which are stored in
both the site file and logger.

L
Connection Status @ @

The logger connection icons above are shown in the Connection Status column and indicate the status of

connections for sites already established in SymphoniePRO Desktop Application. Active connections are
displayed in green. Clicking on an inactive connection icon will attempt to establish a connection. Putting the
cursor over the green icon will display the connection type, and clicking the icon during an active connection
brings up more detail on the connection status and provides a disconnect button to terminate the connection. If
automated data file downloads or firmware upgrades are enabled, the icon will show a small clock symbol in the
upper right corner. A small padlock symbol will be shown in the lower left corner if the logger is locked.

Double-clicking a site from the site list opens the Site Utilities screen for that site if the logger is not currently
connected. If the logger is connected, the Logger screen will open.

MetLink Monitor
The MetLink Monitor is a small application which runs in the background and can be viewed from the Windows
system tray (notification area at lower right of your computer screen).
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The monitor starts when SymphoniePRO Desktop Application is launched and closes when the main application
closes. The MetLink Monitor acts as an interface which manages connections between the main application and
connected loggers. The MetLink Monitor icon looks like two arrows which symbolize two way communications.

Customize...

[ ] —
<R B )

The MetLink monitor can be used to view the status of active logger connections. The monitor contains
information similar to what can be found on the Home Screen- Fleet View screen (Site Number, 12 V battery
voltage) and Logger screen (Site Description, Logger Serial Number), and iPack screen (iPack Serial Number and
Firmware Version) in SymphoniePRO Desktop Application.

' I |
Renewable NRG Systems MetLink Monitar —— ﬁ
_ ee—
Site ) e SymPRO SymPRO ) iPack ]
SR Site Description s =5 iPack SN = Connection Battery
001234 TS Rollie PRO 820600033 |0.50.10 798400024 |0.50.0 TCP166.130.82.122 (Logger... | 127V
000001 110 Riggs - 60m 820600031 22743 798400003 |2.26.32 TCP166.130.108.113 (Logge... | 13.7 V
|| MetLink interface version: 0.40.1
M é

5.1.3 Application Update Notifications

An orange box with a flag will appear to the left of the File menu in the upper right corner of the SymphoniePRO
Desktop Application screen if there are any new iPack or logger firmware revisions that have not been
downloaded to your PC yet or if there is a software update available.
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L) Home Screen - Fleet View ile  Options Help - (| X

Google Earth

AMERICA

AFRICA AFRICA

SOUTH SOUTH
AUSTRALIA AMERICA AUSTRALIA AMERICA

Clicking on the flag opens the SymphoniePRO Application Updates window, which can also be accessed at any
time by clicking Help>Application Updates. This window displays the iPack and logger firmware versions and
software updates available to download.

SymphoniePRO Application Updates

Updates Available Refresh

iPackGPS Firmware | SymphoniePRO Download

Mew Version 1.0.0

SymphoniePRO Data Logger Firmware Download

Mew Version 1.0.0

Close

Press the download button next to any of the firmware options, and it will download to the Firmware path on
your PC. A link to the firmware folder will appear after the download is complete. It is important to keep
firmware up to date on all loggers and iPacks for the best functionality. Descriptions of ways to upgrade the
firmware on a logger and iPack are given in sections 3.1.5, 3.4.3, 5.3, and 5.6.

5.1.4 File Menu

The File menu is in the upper right corner of every SymphoniePRO Desktop Application screen. The Create
Instrument Configuration File (*.LGR) and Edit Instrument Configuration File (*.LGR) options are only
accessible from the Fleet View screen.
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File  Options Help -

Import Raw Logger Data files (*.RLD)
I LAND

Settings

View Application Log

Create Instrument Configuration File (*.LGR)

Edit Instrument Configuration File {(*.LGR)

-
Import Raw Logger Data Files (*.RLD)
The Import Raw Logger Data Files (*.RLD) selection [File> Import Raw Logger Data Files (*.RLD)] opens a dialog
box and allows selection of one or multiple *.RLD files for import to the database. *.RLD files contain both
statistical and raw 1-second data (if utilized).

If files from a site have not been previously imported, a message will appear asking if you want to create a site
file.

Site file not found

A Site file for site number 4 not found. Do you want to create ity

Ii OK j I\ Cancel j

A progress bar is displayed showing the files as they are imported:

Raw Logger Data File Import

Importing file 10 of 239

~ Import Log
14:15:19 649: Created site file Symphonie_DataAccess Database ~
14:15:22.240: 16 channel changes detected in 000002_2013-12-04_00.00
14:15:25.186: Imported 000002_2013-12-04_00.00_000&625.rid
14:15:25.276: Changes acceptad for channels 1,2,3 4,5,6,7,8,9,10,11 12 13
14:15:26.636: Importad 000002_2013-12-04_21.21_000626.rld
14:15:28.828: Imported 000002_2013-12-05_00.00_000&827.rid
14:15:29.351: Imported 000002_2013-12-05_21.21_000&28.rid
14:15:31.006: Imported 000002_2013-12-06_00.00_000629.rid
14:15:31.572: Imported 000002_2013-12-06_21.21_000&30.rid
14:15:32.835: Imported 000002_2013-12-07_00.00_000&831.rid
14:15:33.665: Imported 000002_2013-12-07_15.10_000&32.rid
14:15:34.207: Imported 000002_2013-12-07_21.21_000&33.rid
14:15:36.255: Imported 000002_2013-12-08_00.00_000634.rid

L. ] [
[ Cancel
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During the import process, other messages may be received such as requests to enter an encryption key or

create a new sensor history entry when a change from a prior configuration is detected. When the import is

completed, the software will display this screen:

Raw Logger Data File Import

~Import Log

Import Complete

11:13:52.574:
11:13:56.587.
11:14:00.620:

11:14:04.853:

11:14:36.657.

q

11:13:48.749:
11:13:48.939:

Imported 066900 014 10-14” 20,00 600012.7d
Imported 000900_2014-10-14_20.06_000011.rld

: Imported 000300_2014-10-14_20.18_000013.rld
: Imported 000900_2014-10-15_00.00_000014.rld
: Imported 000S00_2014-10-15_04.29_000015.rld
11:14:04.625:

Imported 000S00_2014-10-15_08.57_000016.rld

: Imported 000300_2014-10-15_13.26_000017.rld
11:14:06.985:
11:14:08.731:
11:14:12.798:
11:14:14.639:
11:14:18.745:
11:14:22.746:
11:14:26.761: Imported D00900_2014-10-16_08.55_000024.rld
11:14:30.957:
11:14:31.645:
11:14:35.669:

Imported 000900_2014-10-15_13.29_000018.rld
Imported D00900_2014-10-15_15.37_000019.rld
Imported 000300_2014-10-15_17.28_000020.rld
Imported 000300_2014-10-15_22.04_000021.rld
Imported D00300_2014-10-16_00.00_000022.rld
Imported 000900_2014-10-16_04.28_000023.rld

Imported D00300_2014-10-16_13.26_000025.rld
Imported D00900_2014-10-16_18.03_000026.rld
Imported D00S00_2014-10-16_18.36_000027.rld

: Imported 000900_2014-10-16_23.07_000028.rld
11:14:40.666:
11:14:44 336:
11:14:48.975:
11:14:50.649:

11:14:50.650:

Imported D00300_2014-10-17_00.00_000029.rld
Imported 000900_2014-10-17_04.28_000030.rld
Imported 000S00_2014-10-17_08.55_000031.rld
Imported 000S00_2014-10-17_13.22_000032.rld

Import complete. 33 file(s) imported successfully. 0 file(s) not imported. 0 file(s) skipped.

4

View log file View log file folder

Settings m

The Settings selection (from the home screen File>Settings) brings up a screen to configure the working

directories for Site Files, Exports, Logs, Raw Logger Data Files, Reports, and Firmware Files. These paths are the

locations on your computer that the software will point to when saving or opening these different types of files.

You will see the working directory path and can either edit the path or browse to a new location by clicking on

the box with three dots to the right of the path field. The Open Folder button next to each field allows you to

open the current directory location.
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Site Files Path: CA\Users\ndb\Documents'\Renswable NRG Systems\Site Open folder

Export Path: CAUsers\ndb\DocumentsiRenswable NRG Systems\Exp Open folder
Logs Path: CAUsers\ndb\Documents\Renawable NRG SystemsiLoc Open folder
Raw Logger Data Files Path:  (:\lsers\ndb\Documents\Renawable NRG Systems!Rav Open folder

Reports Path: C\Users\ndb\Documents\Renewable NRG Systems\Ref Open folder

Firmware Files Path: CAUsersindb\Documents\Renewable NRG Systems\Firr
s

Open folder

01010101010
i e

The Settings window also has an option to change the language displayed in the software. The default language
is English. Other available languages are Chinese, Spanish, and Portuguese. To change the language, select it
from the drop-down list.

View Application Log H

The File>View Application Log selection opens a text log file which tracks the user’s interactions with
SymphoniePRO Desktop Application. The View Application Log is a diagnostic tool that can be helpful in
troubleshooting software error messages. The log opens in your designated text editor (e.g. Notepad or
WordPad) and can be saved as a text file and emailed to NRG Systems Technical Support.

Create Instrumentation Configuration File (*.LGR)

The File>Create Instrumentation Configuration File (*.LGR) selection opens the Instrument Configuration File
Editor. This feature allows Logger, Channels, Schedules, and iPack settings to be preconfigured and saved into a
file without being connected to a logger. Creating configuration files in this way can be useful for sharing similar
settings across multiple SymphoniePRO systems.

SymphoniePRO User Manual support@nrgsystems.com | Page 91
Rev. 8 11 January 2018



I Instrument Configuration File Editor

— Instrument Configuration File Editor
Fleet View
L)
Site Location EUROP T
Logger :

Number (D)

Description | site | pcation
Site Description AR
i Project site Project Longitude (i) |:| i
AMERICA
) [ ] Ch—

Ws’uh Corporation  Earthstar Geographics SIO
. EI2015 Hi
Time Zone UTC+0:00 -

,
&

|

Press Save File to save the configuration as an *.LGR file that can be loaded onto a logger at a later time (see
Section 5.1.8).

=

Edit Instrumentation Configuration File (*.LGR) .

The File>Edit Instrumentation Configuration File (*.LGR) selection allows editing of an existing configuration file
in the Instrument Configuration File Editor without being connected to the logger.

5.1.5 Options Menu

The Options menu is in the upper right corner of SymphoniePRO Desktop Application’s home screen. These
options may also be accessed by right-clicking anywhere on the Fleet View screen.

File Options Help = X |

14 Metlink Initiate (K lIZ 00
O | niep

curopt |7y Export Site List

MetlLink Initiate K :

The MetLink Initiate selection (Options>MetLink Initiate) allows the user to enter an IP address for a MetLink
Logger Listening connection to any site and use the Connect button to establish the connection. This connection
type requires the iPack have a SIM card with a public static IP address, and for the logger to be scheduled for
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MetLink Logger Listening at the time the connection is initiated. The following screen will show when MetLink
Initiate is selected:

Remote Connection

MetLink Initiate

MetLink Logger Listening
{ iPack Static IP Address |

(comnset ) (_caneat )

-
Refresh Site List

The Refresh Site List selection (Options>Refresh Site List) reloads all information from site files and detects any
changes to a site or addition of a new site.

Hide Map E

The map pane may be hidden entirely by the user by right-clicking anywhere in the home screen and selecting
Hide Map, or by selecting Hide Map from the Options menu (Options>Hide Map). The map will remain shown
or hidden each time the software is used until the user changes it.

’H
Export Site List

The details for all sites shown on the Fleet View can be exported to .txt file by selecting Export Site List from the
Options menu or by right-clicking anywhere on the Fleet View screen and selecting Export Site List. The default
location for the exported site list file is the Export folder.

5.1.6 Help

The Help menu is in the upper right corner of every SymphoniePRO Desktop Application screen.

File  Options Help = |

@ About

5 Save Communication Log

4  Application Updates

AFRICA
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i
About

The software version can be found by selecting About in the Help menu (Help>About). A link to the NRG
Systems website (where the latest user’s manual and firmware updates can be found) is on the same screen.
The Comm Version refers to the piece of the software that controls communications operations. NRG Systems
Technical Support may request this information for troubleshooting purposes. Links are available to copy the

About window to an image or text, which can be sent to NRG Systems Technical Support if you need any help
with the software.

About SymphoniePRO Desktop Applications

symphonie I[_') RO

SymphoniePRO Desktop Application
Version: 3.1.4.5 (build built by Cl server 2017-11-01})

Comm Version: 2.0.0

® 2017 NRG Systems. All Rights Reserved.

Documents

End User License Agreement

User's Manual

Copy screen to clipboard Image or Text

WWWL NTESYSTem:s. oom Close

NRGSystems,

fesi
Save Communication Log .

The Save Communication Log selection opens a window to choose a file name and location to save a
communication log. The communication log is a diagnostic tool that can be helpful in troubleshooting
communications problems between the software and the connected equipment. The communication log is

saved as an encrypted text file and can be emailed to NRG Systems Technical Support for troubleshooting
purposes.
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&
Application Updates .

The Application Updates selection opens the SymphoniePRO Application Updates window, which displays
available software upgrades to download and install.

SymphoniePRO Application Updates

Updates Available Refresh

SymphoniePRO Desktop Application Download

Current Versicn 1.1.0.4
MNew Version 1.2.0.0
Downloaded File C\Users\ndb'\Downloads\BI68-SymPRO-Desktop-An

Close

5.1.7 Site

The Site menu is in the upper right corner of the Site Utilities, Timeline, Logger, Channels, Schedules, and iPack

screens.

Process Raw Sample Data

The Process Raw Sample Data selection [Site>Process Raw Sample Data] converts 1 second raw sample data
within the *.RLD files to text files. Raw sample data are scaled according to scale factors and offsets in the site

database.

File Site Logger Help - ul

?_ Process Raw Sample Data

Note - The Process Raw Sample Data function is specific to 1 second data samples. Statistical data are processed
separately using Data Import and Data Export (Site Utilities screen).
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After file conversion is complete, the name of the text file appears at the bottom of the window, and clicking it
opens it in your default text editor. Clicking Open folder shows where the *.txt file is stored.

Process Raw Sample Data

Conversion complete

~Convert Log
11:24:43.325: Attempting to convert sample data for 1 Raw Logger Data Files
11:24:43.341: Converted 001234 2015-05-15_00.00_000651.rld
11:24:43.364: Converting data
11:24:44,09%: Writing data to 001234 _Test_Support_Test_10_samples.txt
11:24:44.425: Created file: 001234_Test_Support_Test_10_samples.txt

11:24:44.427: Conversion completed successfully

001234 Test Support_Test 10 samples.txt

Open folder

If the selected files or site contains no raw sample data, the conversion will fail and an error message is
displayed:

Process Raw Sample Data

Conversion failed: no samples

~Convert Log
16:54:57.710: Attempting to convert sample data for 1 Raw Logger Data Files
16:54:57.740: Converted 000900_2013-12-25_20.10_001421.rld
16:54:57.849: Converting data
16:54:57.853: No raw samples were found in these files!

If the files you are attempting to convert are from a site that does not match the site you are currently working

in, this message will be displayed:
File from wrong site

File 000002_2013-12-07_21.21_000633.rld is from the wrong site. Do you want to abort the conversion?
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5.1.8 Logger

The Logger menu is in the upper right corner of the Site Utilities, Automation, Timeline, Logger, Channels,
Schedules, and iPack screens. A logger must be connected to the PC, either by USB or through a remote
connection, to access the Logger menu.

Load Instrument Configuration File (*.LGR)

The Load Instrument Configuration File (*.LGR) selection [Site>Load Instrument Configuration File (*.LGR)]
allows the user to browse to and load into SymphoniePRO Desktop Application an existing configuration file that
includes logger settings such as site number, location, time zone, reporting period, plus the configuration of
each channel.

File  Site Logger Help

Load Instrument Configuration File {* LGR)
Save Instrument Configuration File {* .LGR)
View Recent Events

IMark Files as "5ent"”

Save Instrument Configuration File (*.LGR) H

The Save Instrument Configuration File (*.LGR) selection [Site>Save Instrument Configuration File (*.LGR)]
allows the user to save a configuration file. The configuration file includes logger settings such as site number,
location, time zone, reporting period, plus the configuration of each channel. If changes have been made to the
configuration, SymphoniePRO Desktop Application will display that there are unsaved changes to the logger as
shown below:

Save All will save changes across all screens; Discard All will discard changes across all screens.
Choosing Load From Logger or Cancel will also cause settings to revert to their original state (T E
(changes won’t be saved).

After saving changes to the logger, use [Site>Save Instrument Configuration File (*.LGR)] to
save a copy of the configuration file to your PC. It is strongly recommended to save copies of all
* LGR files.

) 000033 (Test Site) - Schedules

( Load From Logger ) ( Save To Logger ) (Displa\r iPack Smtus)

MetLink Logger Initiated Schedule @

Discard All
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Q,
View Recent Events .

SymphoniePRO generates events that can be helpful in troubleshooting. Recent Events can be viewed by

selecting [Logger > View Recent Events] while connected to the logger via USB or MetLink. Events are

timestamped and include both an event type and some descriptive text.

L) RECENT EVENTS

Date Class Ewent Event Name Error Description

2017-08-239 13:50:35 |Fault |5353 |FID_SVCOM_OPEN_BACKUP_FAULT Secondary Host unavailable or not responding
2017-08-29 13:50:18 |Fault |552 [FID_SVCOM_OPEN_MAIN_FAULT Primary Host unavailable or not responding
2017-09-29 13:40:34  |Fault |553 |FID_SVCOM_OPEN_BACKUP_FAULT Secondary Host unavailable or not respending
2017-08-23 13:40:17 |Fault |5352 |FID_SVCOM_COPEN_MAIN_FAULT Primary Host unavailable or not responding
2017-08-29 13:30:35  |Fault 5353 |FID_SVCOM_OPEN_BACKUP_FAULT Secondary Host unavailable or not responding
2017-08-29 13:30:18  |Fault | 552 [FID_SVCOM_OPEN_MAIN_FAULT Primary Host unavailable or not responding
2017-09-29 1%:20:34  |Fault |353 |FID_SVCOM_OPEN_BACKUP_FAULT Secondary Host unavailable or not respending
2017-08-29 13:20018 |Fault |352 [FID_SVCOM_OPEN_MAIN_FAULT Primary Host unavailable or not responding
2017-08-239 13:10:35 |Fault |553 |FID_SVCOM_OPEN_BACKUP_FAULT Secondary Host unavailable or not responding
2017-08-29 13:10:19 | Fault |552  [FID_SVCOM_OPEN_MAIN_FAULT Primary Host unavailable or not responding
2017-09-29 13:.00:35 |Fault |553 |FID_SVCOM_OPEN_BACKUP_FAULT Secondary Host unavailable or not respending
2017-09-29 1200018 |Fault |352 [FID_SVCOM_OPEN_MAIN_FAULT Primary Host unavailable or not responding
2017-08-29 12:10:20 |Info (299 |ID_SVCOM_SMTP_FILE_SENT

2017-08-29 07:50:36  |Fault |553 |FID_SVCOM_OPEN_BACKUP_FAULT Secondary Host unavailable or not responding
2017-08-29 07:50:19 | Fault |552 [FID_SVCOM_OPEN_MAIN_FAULT Primary Host unavailable or not responding

H ' { /4
Mark Files as “Sent

Marking files as sent prevents them from being retrieved from internal memory and written to the SD card or

sent via iPack. Common uses for this feature include:

You want to send only new data files after a particular commissioning start time/date (to avoid sending data

from before sensors were connected, for example);

A logger is being installed with a new site number, and you wish to avoid sending existing files with the previous

site number from the logger to the SD card or via iPack;
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An iPack is installed on a logger that has been operating as a stand-alone system, and you do not want to send

all existing files via the iPack.

Marking files as sent will not delete them. However, once the logger’s internal memory is full, it will overwrite

the oldest internally stored data first (circular buffer), regardless of whether or not they have been marked.

5.2 Site Utilities E

The Site Utilities screen allows the user to view and edit basic site database properties, save the data encryption

password for the site to the site database, and perform standard data export functions.

[ 000900 (SymPRO SRA Tower) - Site Utilities

Data Export Data Import
Fleet View
Export Type _ Imports *.RLD files into site -"_. Import |
Site J
Start Date | Entsr date &
— End Date Enter date &3] .
— | Location Google Earth
Site Utilities | Data available from 2013-12-27 to 2014-10-17
: (Leave dates blank to export all data) Description NRG Hinesburg
O latitude @ | 7344
Automation
Longitude | 44 378611 @
coasontn
Timeline
Number: 000900 W3 ETE UTC+0:00 M
Instruments 0
Description | symPRO SRA Tower Lock Location (&)
1 = o rn
Project SymPRO Alpha Testing OIE] e
I Save to Site File Cance D o
L ,
Logger Commission Date (i) | Enter date &
) i : i
@ Units Data Encryption Password (0
Channels Save to Site File || Cance Password || I Disabled Save to Site File
i J
Schedules
Connect
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5.2.1 Data Export

Data export controls exporting of data files from the site file into a common text file format that can be easily
processed by third-party data analysis tools or viewed in a text editor. The Export Type defines what type of data
(measurements, logger diagnostic information, logger communication history log, or logger events history log)
are exported when the Export button is clicked.

The start and end dates define the data to be exported by a time range. By default, these are blank, which
provides an easy way to export all data. The start and end dates of exports have a 1 day resolution (rather than
hours, minutes, or seconds).

Details related to data export formats can be found in Appendix M.

5.2.2 Site

The Site section of the Site Utilities screen describes details about the site’s location (for example, “West Ridge”,
which is a more specific description than the town in which the site is located). The Description field holds up to
20 text characters. The Project field holds up to 20 text characters and can be used for a brief description of the
project (for example, “Windy Wind Farm”). The Tower field describes the type of monitoring tower on which the
instrumentation and sensors are mounted (“NRG 60 m XHD Tubular”, for example). The Tower field appears
only in the SymphoniePRO Desktop Application and does not exist in the logger or in the data set generated by
the logger. The Commission Date is the date the site began collecting data. Data imported before this date will
be filtered out.

Units may be set to SI (metric) units only. The Units setting defines how wind speed data are scaled upon export
or in charts and reports.

5.2.3 Data Import

The Import button allows you to select and import raw data files into the site database.

5.2.4 Location

The Location section of the Site Utilities screen describes the site’s location. The Description field holds up to 20
text characters (for example, “Springfield, Vermont”). The latitude and longitude are entered in decimal degrees
with precision to 7 decimal places. Elevation of the site is entered in meters. The latitude, longitude, and
elevation will update automatically according to the GPS coordinates from the *.RLD files. By checking the Lock
Location check box, coordinates in the *.RLD files can be ignored and will lock the coordinates in the Latitude,
Longitude and Elevation fields instead of automatically updating them.

The time zone of the location is entered relative to UTC with up to % time zone resolution (for locations where
the adjacent time zones are % and % hour difference rather than 1 hour).
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5.2.5 Data Encryption Password

The Data Encryption Password section of the Site Utilities screen controls the enabling and disabling of data
encryption. The password is entered as a text string of up to 20 characters. The characters are displayed as “ *’
when entered. The password stored in the SymphoniePRO Desktop Application must match the password stored
in the logger in order to decrypt data.

5.3 Automation @

The Automation screen is used to select actions to be automatically performed during the next remote MetLink
connection. File handling processes such as retrieving all unsent files and importing all retrieved files can be
automated rather than manually retrieving data files using the Logger screen or importing data files from the
Site Utilities screen. Firmware upgrades to the logger and iPack can be performed automatically using settings
on the Automation screen rather than manually using the Logger or iPack screens.

Automation functions will not be initiated with a USB MetLink connection, nor will automation functions be
initiated if they are already in process as the result of an existing MetLink connection by another user. Logger or
iPack firmware upgrades can also be automated from this screen rather than performed manually from the
Logger or iPack screens. Once the chosen automated processes have been run, the MetLink connection can be
set to terminate automatically.

) 000001 (NRG 60m Riggs Road) - Automation Settings

- —
- —
- —
Automated Action Settin Save to Site File || Cance
Fleet View L
it Selected actions will be performed wpen the next Metlink connection.
e
File Download Retrieve all unsent files
g Skip retrieving files before Enter dote @
Import retrieved files
Site Utilities L] imea
@ Logger Upgrade Logger Firmware
Automation | Current Firmware: 23762
Model: SymphoniePRO (8206)
Serial Number: 220600018
Timeline Firmware file to apply | Browse...
Instruments . .
iPack [T] Upgrade iPack Firmware
& _ Current Firmware: 2.36.30
Model: iPackGPS GSM 3G (7984)
E Serial Number: 798400003
Logger
Firmware file to apply | Browse...
"-’.r’
Channels Connection [T] Disconnect after automation actions are performed
- .
Last Automation
Automation actions details can be found in application logs Open folder
Schedules 7
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When connecting to the site, the Connection Status will indicate progress of automated actions.

. Start: 12/27/2013
NRG Hinesburg End: 12/28/2013
B Start: 10/29/2014 2015-03-31 14:59 2015-03-31 15:00 Downloading file 491 from \
Tech Services Dept. B )
End: 03/30/2015 13.5V Listens Continuously logger (26%)

Once automated actions have been completed, putting the cursor over the Connection Status “Completed
Automation Actions” will display a summary of the automation actions.

12/27/2013 2015-04-02 18:03 2015-04-02 20:00
2/28/2013 143V Listens for 30 min

10/29/2014 2015-04-02 14:02 2015-04-02 14:20 Completed Automation Act @0
3/30/2015 127V Listens Continuously OmPpleted Automation Actions

Downloaded file 19 of 19
No Logger firmware action needed
No iPack firmware action needed
Did not disconnect after running automated
No files imported (Import action not enak
Completed automation actions

Lk

The Timeline screen is used for viewing and editing all time based site metadata. Many different data sources
are shown chronologically alongside each other in this view in order to provide a comprehensive picture of what
has happened to the site over the course of its service life.

5.4 Timeline

P' 000006 (Site Description) - Timeline

Timeline

{Usebetauitpates | | 12192007 B To| 220207 p | EVEMES
Fleet View

12 13 14 15 16 17 18 19 20 21 2 23 24 25 26 27 2 29 32 1 2 3 4 5 6 7 8 8 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 View for

© Al Dates
(o= I ] | & s

27 Bvents

2017:1219 12:00:00
Fide Empty Chemnels a Acton Event:

'AID_SVCOM_IPACK_WAKEUP
2017:1219 1202:20

December 20 Info Event:
B o o = | [l [ Y —_—
. 27219120522
o s
PETE sromesa
= - * * @ | prmeneem e
comm. | | ther email szrtings, mae certain
Reports serverisrunning
S

Fault Event:
FID_S\COM_IPACK_UNEXPECTED_RES
ET2_FAULT

2017-12-19 12:03:53

Action Event:
AID_SVCOM_IPATK_SHUTDOWN

AID_SVCOM_IPACK_WAKEUP
20171219 12:12:20

Info Even:
1ID_SVCOM_CALL_SESSION_CONNECT
ED

20171219 12:16:56
Info Even:
11D_SVCOM_SMTP_FILE_SENT
2017-12.191221:14

Info Event:
1ID_SVCOM_SMITP_FILE_SENT

chia

chis

20171219 12:23:21

chis Info Event:
1ID_SVCOM_CALL_SESSION_DISCONN

ch17 e
20171219 1222334

hzo Action Event:

AID_SVCOM_IPACK_SHUTDOWN

ch2t 2017-12-19 15:00:00

£
5
2
E
&
o

Date Cached
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The top pane of the timeline screen provides a simple visual summary of available data and acts as the zoom
and pan controls for the displayed date range. A solid bar indicates no gaps in data. Dates for which no data files
have been imported are represented by blank spaces. The user can define a specific date range to view by
dragging the blue date selection handles or by zooming in or out by scrolling. Large amounts of information can
easily be viewed to find problem areas and quickly make adjustments to fix data export issues or diagnose
strange sensor behavior.

Unused channels can be hidden using the Hide Empty Channels checkbox.
Files

When the Files row is selected, file information is displayed in the pane on the right side of the screen. Details
can be viewed for “All Dates” or for “Current Selected Dates.” The file name, size of the data file, start and end
dates, and number of associated data points, events, and communication logs are displayed. Double clicking an
*.rld file box will open the file in a QuickView window (described in section 5.10). The *.rld file must be stored in
the Raw Logger Data Files Path defined in Settings to be viewed this way.

P 000006 (Site Description) - Timeline

Timeline |Use Default Dates| | 12/19/2017 4 To | 12202017t Data Files
Fleet View
12 13 14 5 18 ¥ 138 19 20 N B 23 % 2 21 2 B % B 2% 27 2B W D View for
site ® AllDates
[ mm : PR e seceaies
55 Data Files
:
T 7 -
IRrs 000006_2017-11-12_00.00_001485.rkc.
Hide Ematy Channels 6 Start: 2017-11-12 00:00:00
s Data Point:
i File Size: 39 KB
Automation e . e sz
Jos:27 N
Start: 2047-11-17 00:00:00
imeli 2 End: 2017-11-17 235000
Events ! Data Points: 1872
19 File Size: 39 KB
Comm Events: 21
ot T T T u T T T T u T T 3
L= Note 0000 0200 0400 0600  0BOD 1000 1200 1600 1600 1800 2000 2200 000006_2017-11-18_00.00_001488.rkc.
Start: 2047-11-1800.00:00
versge Boom o 12/19/2017 12/19/2017 12/19/2017 12/19/2007 12/19/2017 12/19/2 End 2017-11-18 225000
ch1 Bearing 000000 00000 002000 003000 004000  00S0:0C Data Points: 1872
File izz: 39 KB
] ch2 = Events: 21
= > = — = Communication Logs:3
hs 074 000006_2017-11-18_00-1.00_001450:
X 0639 2 3 E 1 Start: 2017-11-18 00:00:00
: he 4-NRG #40C Anem 043 1428 End: 2017-11-18 235000
{§} 5 - RNRG 40C Anem 3 1177
Chomnets hs 6 - NRG 40C Anem 230, 35 1182
annel 13 - NRG 200P Vane. 18000000| 147610 171800 181550] 217.420) Co nLogs:3
T chs 14 - NRG 200P Vane 18000000|  153980| 166470] 177.350] 182200 228260 000006_2017-11-20_00.00_001491ric
ﬁ 15- NRG 1105 Temp. X -86.38000 1040 1019 1315 1413 1413] ) Start: 2017-11-20 00:00:00
Eng: 2017-11-20 2335000
. chis 16 - RNRG 1105 Temp. X -8636000 1236 1379 1269 1337 D 1873
17 - NRG RHSX Humi X 226 92627| o2624| o221 2624
Chia 20 - iPackACCESS V Out. X X 0.005, 0005 0.005 0.005| 0,005
chis

SymphoniePRO logs all types of events and records them in the data stream. A history of fault events and user
actions is recorded for each site. When the Events row is selected, the full details for that item are listed in the
pane on the right side of the screen. SymphoniePRO events are classified as faults, actions, or information.
Further details like error codes provide supplemental information that can be helpful in troubleshooting. See
Appendix B for more details.

Comm.

When the Comm. row is selected, communication information is displayed in the pane on the right side of the
screen. Details can be viewed for “All Dates” or for “Current Selected Dates.” The operator (carrier), signal
strength, connection duration, and bytes of information transmitted and received and the timestamp of the
communication are shown and can be exported with the Export button at the bottom of the window.
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Note
The Note field allows comments to be entered related to a particular date. For example, if a sensor is swapped
out, or the SD card is pulled, a note can be entered for the date the action occurred.

Channels
When a sensor channel is selected, sensor history information is displayed on the right side of the screen. Details
can be viewed for “All Dates” or for “Current Selected Dates.”

Right clicking on a sensor channel row will present the option to Edit, (through the Edit Sensor History screen),
Delete, or Create New Sensor History (through the Add Sensor History screen). Double clicking a sensor
channel row will open the Edit Sensor History screen.

Edit Sensor History allows the values to be modified and saved back to the site file. The effective date and time
of the change can be entered, and the Accept button saves the changes into the site history. This is used when
the sensor details were incorrectly programmed into the logger or saved in the site file.

Edit Sensor History - Channel: 1

Effective Date  11/12/2017 12:00 AM Description | NRG Class 1 |

Serial Number | 596600000852 |

Channel Type  *% Anemometer v

Height Meters
Boom Bearing Degrees
Scale Factor mys per Hz
offcet e
Units my's (meters per second)
7 7

[ Accept j |\ Cancel j

Add Sensor History is used when a sensor on a particular channel is replaced or when its orientation on the
tower has been changed. For example, if a sensor is changed and the new scale factor and offset are not entered
in the logger, the correct scale factor and offset can be entered in the timeline with the date and time of the
change so that the correct scaling is applied from that time forward.
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Add Sensor History - Channel: 1

Channel Type 4, Anemometer v

Effective Date  12/19/2017 10:11 PM i

Description | NRG Class 1

Serial Number | 596600000852

Height 33.79 Meters

Boom Bearing | 230 Degrees

Scale Factor 0.774 mys per Hz

Offset 0.18 mys

Units my's (meters per second)

#

e

[ Atceptj [ Eanoelj
. N

Note - The raw data does not need to be re-imported for any changes in the sensor history to be applied.

5.5 REPORTS |=

The Reports screen has options for creating data reports.

To generate a Summary Report, select the desired date range for reporting in the Start Date and End Date fields
in the top left corner of the screen. The dates are defaulted to the first and last day of the most recent complete

month. Press the Load Report button to generate a report. The report will appear on screen.

After one report is generated, it can be changed by entering new start and end dates and pressing the Refresh

button.

The report viewing window has vertical and horizontal scroll bars, as well as a zoom bar and zoom drop-down
menu on the bottom right. If the report has multiple pages, use the arrows or the page number box at the top

left to navigate through the report.
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1) 0DDDO0G (34m RNRG Test Tower) - Reports

0L StartDate | 10/1/2015 s | Refresh

End Date 10/31/2015 [ I'._. Export Current __|

Data available from 2014-10-08 to 2015-12-02

E (Leave dates blank to export all data)
=

Site Utilities
@ 1 oefl B
Automation -
Summary Report 000006 (34m RNRG Test Tower)
- Start Date (mmiddfyyyy):  10/01/2015 Projeck  Wind Dev. Project
Timeline End Date (mm/ddfyyyy): 10431/2015 Location: Hinesburg, \Vermont

Elevation: 94 m

Reports

T 2246“1_0:::?5 ! 1| ##m mis 243 RE 10’3;‘;23 Bl ga 1015::'32315 0 40 17.88 sz;g,g'ﬁ
::F:;’_:::}C A | aem mis 217 ES ms;;;gﬁ 9.53 1012?::,’;;15 6 ES 17.74 |m2224:.'£|5
:“1:‘;0‘?‘:;5 ! 3 | 2m mis 210 a7 10’3;_?315 8.85 1015;;32;15 a7 44 18.51 W;;_";E'E
22’5’_:‘;2}‘: sem |y | zzm mis 199 ED 10’2;_?315 8.65 ‘012?:_’]32315 T4 39 17.08 |w222.132§|5
:“1:?_022:}" Vae |3 | sam deg 19265 23.05 s
::F;ﬁ:gg: Vae | | 2tm deg 186.64 267 SE
:“1:‘;;;2}5 Temp | 46 | 33m | Degreesc | a8 724 10’351_;2315 23.40 101:35;15 08 2367 |u.r1|52..v§§|5
:F;f_c:;:}s Teme | 47 | 2m | Degreesc | 722 .72 10’35152 51 249 1011152:.'5515 KT 25.05 'D'T::’gg'ﬁ

. ' » o [s3% o
Connect J

For each channel, the Summary Report contains the following information, based on how the channels were
programmed and the data collected over the selected time range: sensor height, units of collected data, average
value, minimum and maximum 10-minute average values and their times of occurrence, average 10-minute
standard deviation values, maximum 1-second sample value and its time of occurrence. In addition, the report
contains the average turbulence intensity (Tl) for each wind speed channel, the prevailing (most frequent) wind
direction sector for each wind direction channel, and total for any totalizer channel. Note that no maximum or
minimum values are listed for wind directions, because these statistics are not meaningful in the context of
direction.

If a channel configuration was changed during the reporting period and the units remained the same, then the
summary statistics are derived from a dataset that includes data from before and after the change. The channel
number will have an asterisk next to it to indicate that a configuration change occurred. If a channel
configuration was changed during the reporting period and the units changed, then the report will contain
separate rows for the channel before and after the unit change.
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Reports can be exported to PDF or TIFF files by pressing Export Current, which opens he Export Report window.
Select Monthly to export a single or multiple reports using data from complete months. If you select a range of
months, a separate report will be generated for each month. To specify a different date range, select Date
Range and enter the desired dates in the Start Date and End Date fields. By default, these dates will be the
same as the start and end dates for the currently displayed report. Use the File Type drop-down to select either
PDF or TIFF.

Export Report

First Month Last Month
Sep-2015 [ | Sep-2015

) Date Range

Start Date End Date

Data available from 2014-10-08 to 20015-09-30

{Leave dates blank to export all data)

File Type pgf =

s ) ( comcel )

After pressing Save, the report(s) will be saved in the Reports Path specified in File->Settings. Links to the report

file (for a single report) and the Reports folder will appear under the Export Current button.

|
5.6 LOGGER

All SymphoniePRO logger settings are configured through the software’s Logger screen via remote or USB
MetLink connection. The configuration procedure and the Memory, Site, Location, Configuration, and Security
sections of the Logger screen are described in detail in Chapter 3.

If the PC you are using is not currently connected to the logger, or if it has never connected to the logger either
by remote or USB MetLink connection, then the Logger screen cannot be accessed.
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If the PC is not currently connected to the logger but has previously connected (while running

Date Cached

2016-05-03
17:13:22

SymphoniePRO Desktop Application version 2.0 or newer), the logger settings from the most
recent connection will appear in a read-only format on the Logger screen. The date and time
when this information was saved is listed under Date Cached on the bottom of the left sidebar.

Data Retrieval
The Retrieve By Date Range button in the Data Retrieval section retrieves files via remote or

direct (USB) MetLink connection from the internal memory and saves them to the Raw file folder. Dates of
available data range are shown; leave dates blank to retrieve all available data files. If the end date is blank, the
current day’s data file will be closed so that all data up to the last sample interval will be retrieved.

When retrieving data, there are options to not retrieve files that already exist in the raw data folder and to
immediately import the retrieved files into the site file.

Automation .
Data Retrieval (0
II Start Enter date &3] |
RIERSHRE End Enter date |15'|| (i)

Data available from 2015-07-14 to 2015-07-21
[Leawe dates blank to retrieve all data)

Instruments

Do mot retrieve files that already exist in raw data
folder

Impert files to site after retrieving

( Retrieve By Date Range j

Note that if no SD card is present, data will be saved to the internal memory, and the Memory section of the
Logger screen will indicate “Internal” instead of “SD Card”:

Memory Memory
Internal
SD Card
O E Ense;;ﬁ'OJBMB I “.rld Files 328.7 MB
ree /.

[T Other 82.5 MB

[] Free 82 MB
— Capacity 493MB
{no SD card present) Volume Label
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Configuration

The Upgrade Logger Firmware button in the Configuration section allows you to browse to wherever the latest

firmware version is stored on your PC. Select the firmware version, and click Start Upgrade to begin the process.

Configuration

Serial Mumber:

Model:
Ref Time: (i)

Logger Time:

Firmware Version:

E20600044 Hardware Version:

Manufacture Date:

Set Clock

SymphoniePRO (8206)
2015-12-09 16:01:32

2015-12-08 16:01:34

Rew A

2014-01-21

110

(Upgrade Logger Firmwa re)

Upgrade Logger Firmware

Upgrade Logger Firmware

Current Version: 0.70.0

-

0.70.0 | Browse...

New Version:

Upgrade Status

15:11:01.536: Starting logger firmware upgrade to version 0.70.0
15:11:02.340: Clearing firmware filesystem

15:11:06.085: Transferring 8348_SymPRO-Logger_w0.70.0.ifw
15:11:06.565: Sent 0% of firmware file

15:11:39.513: Sent 25% of firmware file

5.7 CHANNELS {é%}

The SymphoniePRO logger’s sensor channels are configured through the software’s Channels screen via remote

or USB MetLink connection. The configuration procedure and functions related to the Channels screen are

described in Chapter 3.
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If the PC you are using is not currently connected to the logger, or if it has never connected to the logger either
by remote or USB MetLink connection, then the Channels screen cannot be accessed.

If the PC is not currently connected to the logger but has previously connected (while running SymphoniePRO
Desktop Application version 2.0 or newer), the channel settings from the most recent connection will appear in
a read-only format on the Channels screen. The date and time when this information was saved is listed under
Date Cached on the bottom of the left sidebar.

5.8 SCHEDULES

The connection schedules are configured through the software’s Schedules screen via remote or USB MetLink
connection. The different connection types and configuration procedure related to the Schedules screen are
described in Chapter 3.

If the PC you are using is not currently connected to the logger, or if it has never connected to the logger either
by remote or USB MetLink connection, then the Schedules screen cannot be accessed.

If the PC is not currently connected to the logger but has previously connected (while running SymphoniePRO
Desktop Application version 2.0 or newer), the schedule settings from the most recent connection will appear in
a read-only format on the Schedules screen. The date and time when this information was saved is listed under
Date Cached on the bottom of the left sidebar.

P —

]

5.9 IPACK =

The iPack is configured through the software’s iPack screen via remote or USB MetLink connection. The
configuration procedure and functions related to the iPack screen are described in Chapter 3.

5.10 QUICKVIEW

Double-clicking a data file in the Raw file folder will open the QuickView window and display a snapshot of data
for each sensor.
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) RLD QUICKVIEW - 000110 _2016-04-24 00.00_001180.RLD

1-NRG Class 1
W 2-MNRGClass 1
[l 3 - WindSensorP2546A-0PR

0 T T T T T T T T T T T
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

4/24/2016 4/24/2016 4/24/2016 4/24/2016 4f24/2016 4/24/2016 4f24/2016 4/24/2016 4/24/2016 4724/

Auerage 00:00:00 00-10:00 00:20:00 00:30:00 00:40:00 O00:50:00 OL00:00 01:10:00 0L:20:00 0130

12V Battery 14,015 14,015 14,015 14,015 14,015 14,015 14,030 14,030 14,020

0.757
2-NRGClass 1 0.825
3 - WindSensorP2546A-0PR 0.831
13 - NRG 200P Vane 136.430| 155800 137.110| 131.380| 152040 157.120| 105900 118.270| 122110| 15
14 - NRG 200P Vane 137.740] 149680 141700 136790| 139330 173.150) 145090 148180 136320 15
16 - NRG 1105 Temp 3.528 3.299 2.845 2.294 2.290 2.070 1.807 1383 1277 i
17 - NRG RH5X Humi 36.285 36415 37.666 39131 39,285 40.889 42,165 44558 45105 4t
18 - NRG BP20 Baro 1012.779) 1012763 | 1012.829| 1012.763| 1012.796| 1012.796| 1012.713| 1012.746| 1012.713| 101:
20 - U-COR Pyra 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 (

4 I b

The table in the QuickView window has a row for each enabled channel’s data as well as the iPack battery
voltage. Use the mouse or cursors to select a row of data to be displayed as a time series graph in the top half of
the window. To select multiple rows of data to view at once, hold the left button of the mouse down while
dragging over a series of rows, or use the Shift or Ctrl keys.

5.10.1 File

The File menu of the QuickView window contains options to open a different *.RLD file, import the current file
into the site database, and exit QuickView.

Open
Select File>Open to browse to the location of a different *.RLD file to view in QuickView.

Import File
Select File>Import File to import the currently open *.RLD file into the corresponding site file. If no site file exists
yet for this site, you will be asked if you want to create one.

Exit ﬂ
Select File>Exit to exit QuickView. If you have another SymphoniePRO Desktop Application window or
QuickView window open, it will remain open if you exit the current QuickView window.

SymphoniePRO User Manual support@nrgsystems.com | Page 111
Rev. 8 11 January 2018



5.10.2 View

The View menu of the QuickView window contains several options for viewing additional details from the data

file and the option to select which statistic (average, standard deviation, maximum, and minimum, turbulence
intensity) to view.

Show Unused Channels

By default, QuickView will only display enabled channels. If you would like to see all 26 channels, even if some

are disabled, select View>Show Unused Channels.

Show Additional Channel Details
Selecting View>Show Additional Channels will display two additional columns to the right of the channel

descriptions in the data table with sensor height and boom bearing, as they were programmed in the logger.

—P RLD QUICKVIEW - 000110_2016-04-24 00.00_001180.RLD File  View Help - | =
F= Show Unused Channels
Show Additional Channel Detaild
4 Precision
File Header
3 Events
Average
2 Standard Deviation
Maximum
14 Minimium
Turbulence Intensity
(H] T T T T T T T T T T T
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
Beraps Height Boom [4/24/2016 4/24/2016 4/24/2016 4/24/2016 4/24/2016 4/24/2016 4/24/2016 4/24/2016 .
B = Bearing §00:00:00 00:10:00 00:20:00 00:30:00 00:40:00 00:50:00 01:00:00 01:10:00
12V Battery 14015 14015 14,015 14,015 14,015 14.020 14,030
1-NRGClass1 1 o
2-MNRGClass 1 60,00 [1B0.0 1.291 1394 1171 0.763 1125 0.825 0.782 0.763
3 - WindSensorP25464-0PR | 80,00 |20.0 1181 1.282 1121 0.767 1.057 0.831 0.800 0.770
13 - NRG 200P Vane 60.00 (900 136.430( 155800 137110 131380 152.940( 187120 105900 118270
14 - NRG 200P Vane 60.00 (0.0 137740 149680 141700 136790 139.330( 173150| 145090 1481820
16 - NRG 1105 Temp 1.00 3.528 3.299 2.845 2.294 2.290 2070 1.807 1383
17 - NRG RH5X Humi 1.00 36,285 36415 37668 39131 39,285 40,889 42,165 44,559
18 - NRG BP20 Barc 1.00 1012.779| 1012,763| 1012.829( 1012.763| 1012.798| 1012.796| 1012.713| 1012746
20 - U-COR Pyra 100 |270.0 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
4 I b
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Precision

Select View>Precision to select how many digits after the decimal are shown in the data table. The default is

three decimal places.

—P RLD QUICKVIEW - 000110_2016-04-24_00.00_001180.RLD

0 T T T T T T

File

View  Help - (m]
Show Unused Channels
Show Additional Channel Details

Precision

File Header

Events

Average
Standard Deviation
Maximum

Minimum

Turbulence Intensity

00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00
Averaze 4247016 4/24/2016 4/24/2016 4/24/2016 4/24/2016 4/24/2016 4/24/2016 4/24/2016 4/24[2016 4[24/
00:00:00 00:10:00 00:20:00 00:30:00 00:40:00 O00:50:00 01:00:00 01:10:00 01:20:00 01:30

12V Battery 14.0 14.0 14.0 14.0 14.0 14.0 140 140 140

1- MNRG Class 1

2-NRG Class 1 13 14 12 0.8 11 0.8 08 08 07

3 - WindSensorP25456A-0PR 12 13 1.1 0.8 11 0.8 08 08 0.8

13 - NRG 200P Vane 1364 155.8 1371 1314 1529 1671 1059 1183 1221

14 - NRG 200P Vane 1377 14497 1417 136.8 1383 173.2 1451 148.2 1363

16 - NRG 1105 Temp 3.5 33 2.8 23 23 21 18 14 13

17 - NRG RH5X Humi 36.3 364 37.7 39.1 39.3 409 422 446 451

18 - NRG BEP20 Baro 1012.8 1012.8 1012.8 1012.8 1012.8 10128 10127 1012.7 10127 1(

20 - U-COR Pyra 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4 I b
F
File Header Information g
@ TimeStamp: 2016-04-22 18:00:00
File Header WV Timezone Offset: -5
. . X Site Location: RMRG Test Site
Select View>File Header to display the header Longitude: 731116583
: : ; * A ; . Latitude: 443386916
information saved in the *.RLD file, including the time Site Number: 000110
the file was created, time zone offset, site location
X . . Logger Serial Numbern 820600044 1
name, geographical coordinates, site number, logger Logger Firmware: 110 |
. . . . i
serial number and firmware version, and the iPack type, Pack Type D2 ckGPS GSM 36
serial number, and firmware version. iPack Serial Number. 798400005
iPack Firmware: 11.0

SymphoniePRO User Manual
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Events

Select View>Events to view a table of any events recorded by the logger during the time period of the open

*.RLD file.

Average, Standard Deviation, Maximum, Minimum, Turbulence Intensity

By default, QuickView shows the interval averages for each channel. If you would like to view a different
statistic, select that statistic type from the View menu. Note that the data table will only show channels for
which the selected statistic is available. For example, if you select Turbulence Intensity, only wind speed

channels will be shown.

5.10.3 Help

About

—P RLD QUICKVIEW - 000110_2016-04-24 00.00_001180.RLD File  View Help
1 Show Unused Channels
0.8 Show Additional Channel Details
0.8 Precision
0.7 File Header
0.6 1 Events
0.5 Average
0.4 - Standard Deviation
0.3 - Maximum
0.2 Minimum
0.1 Turbulence Intensity
(1] T T T T T T T T T T T
00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00

Turbulence Intensity

4/24/2016 4/24/2016 4/24/2016 4/24/2016 4/24/2016 4/24/2016 4/24/2016 4/24/2016 4/24/2016 424/
00:20:00

00:00:00  00:10:00

00:30:00

00:40:00

00:50:00

01:00:00

01:10:00 01:20:00 01:30

1-NRGClass 1
2-NRG Class 1 0.6 04 0.5 07 0.5 0.6 0.6 0.8 0.7
3 - WindSensorP2546A-0PR 0.6 04 0.5 0.5 04 0.5 0.5 0.7 0.6

Select Help>About to view information about the SymphoniePRO Desktop Application version and find links to

the End User License Agreement and the User’s Manual.
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APPENDIX A | GLOSSARY

alphanumeric

analog channel

anemometer

ASCII file format

averaging interval

“B” carrier

cellular carrier

counter channel

SymphoniePRO User Manual

Rev. 8

Any string of characters that contains letters and numbers in combination.
The SymphoniePRO display is capable of alphanumeric strings.

An input channel that accepts a voltage or current type sensor such as an NRG
200P Wind Direction Vane, NRG 110S Temperature Sensor, Relative Humidity
Sensor, or Pyranometer.

A sensing device that is used to measure wind velocity. The SymphoniePRO
logger collects data from anemometers and other measurement sensors. The
NRG Class 1 anemometer and NRG 40C anemometer are 3-cup anemometers.

American Standard code for Computer Information Interchange. ASClI! files are
“common currency” in the computer world. The code contains characters
including numbers, letters, and standard punctuation. SymphoniePRO
converts raw binary data to ASCII format files.

The time period over which the logger collects data for averaging. The
averaging interval for the SymphoniePRO logger can be setto 1, 2, 5, 10, 15,
30, or 60 minutes.

A wireline or “regular” telephone company that also provides cellular service.

A cellular phone company.

An input channel that is designed to accept frequency or totalizer type sensors
such as anemometers and rain gauges.

support@nrgsystems.com | Page 115
11 January 2018



excitation Nominal voltage required for excitation of a circuit.

GSM cellular Global System for Mobile telecommunications. GSM is the digital cellular
phone system widely deployed in Europe and elsewhere to replace the
various analog systems that were in use before GSM was adopted.

GPS Global Positioning System

non-volatile Computer storage that is not affected by a loss of power. The SymphoniePRO
logger uses non-volatile data storage and therefore does not require a battery
to retain information in its memory.

offset Also known as intercept. The offset is the measured value for zero output
from a sensor. SymphoniePRO includes an offset field that can be used for
sensors that have non-zero offsets or to correct for wind direction sensors
that are referenced to directions other than true north. The number that you
enter in the offset field is added to the value that is recorded by
SymphoniePRO. For example, the NRG 110S Temperature Sensor outputs O
volts at -86.39 °C. The offset you would enter for the NRG 110S sensor is —
86.39.

print precision Print precision is the number of decimal places you specify in scaled data
numbers. For wind assessment studies, specifying two decimal places is
appropriate. For example, print precision of (###.##) yields a number up to
999.99.

PV panel Photovoltaic panel. A 15 watt PV panel is an available option for the
SymphoniePRO logger. The PV panel attaches to the tower with a mounting
bracket and uses solar energy to charge the iPack’s batteries.

P-SCM Signal Conditioning Module. An optional plug in module that provides the
electronics to configure the input on channels 20 - 26 on the SymphoniePRO
logger for a particular sensor. The P-SCM tells the logger whether the sensor is
a vane or has a linear signal.
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pyranometer A sensor that is used to measure total solar radiation. NRG’s #LI-200SZ Li-Cor
Pyranometer is a dependable and low-cost pyranometer that can be used for
energy studies, site evaluation, passive solar system analysis, or irrigation
scheduling.

roaming Switching from your cellular carrier to another in order to transmit a call. An
example of when roaming is necessary is when a car with a cellular phone
travels beyond the area covered by the primary cellular carrier.

RS-232 serial port A standard interface that allows communication between a computer and
other devices. On PC’s, the port is often referred to as a “Comm Port.” Serial
ports typically use a 9-pin D shaped connector.

sampling interval The time period between samples of the input sensors. The SymphoniePRO
logger samples data once every second. At the end of the averaging interval,
the SymphoniePRO logger calculates and stores an average and standard
deviation of these samples. One second samples are stored if raw data
collection is enabled.

scale factor A number that is used as a multiplier to convert raw data from the
SymphoniePRO logger to useful units of measure (such as °F, or m/s). The
scale factor is often called the “slope” or “transfer function”. For example, the
scale factor for the NRG 40C anemometer is 0.765 m/s per Hz.

shelter box The lockable enclosure that mounts to a tower or structure and protects a
logger from weather and vandalism.

site The installation location of the SymphoniePRO logger, TallTower™, and
sensors. A site is a unique and permanent location. SymphoniePRO loggers
store a site number you assign to identify the site.
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standard deviation A measure of the central tendency of a collection of data. A small standard
deviation means the data do not vary widely. A large standard deviation
means the data vary more widely. Standard deviation is calculated as the
square root of the variance, where variance is the average of the squared
deviations about the mean.

storage intervals The period of time that data are gathered before being stored to non-volatile
memory.

SymphoniePRO Desktop Software supplied by NRG Systems used to produce versatile tab-delimited

Application text files from raw data files collected by the SymphoniePRO logger. Text files
can be used with a wide range of data processing software, including SQL
databases, Microsoft Excel, Microsoft Access, and more. Supports
international numeric formats.

TallTower™ NRG TallTowers™ are the original tilt-up tubular steel meteorological tower.
TallTowers™ are delivered in complete kits, assembled on the ground and
then tilted up and secured with guy wires.

text editor A simple utility program that can be used to view or edit text files.

text file A computer file containing only text in ASCII format.

timestamp The time and date that identifies when a record was recorded. All
SymphoniePRO logger data files are timestamped with the beginning time of
the interval.

turbulence intensity (TI) A measure of the irregularity of air flow over a site. Tl is related to wind speed

and terrain and is defined as the ratio of the standard deviation of the wind
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speed to the mean of the wind speed. Average turbulence intensity is the
arithmetic mean of the valid Tl values for the reporting period.

uTC Coordinated Universal Time (UTC) is the international time standard. It is the
current term for what was commonly referred to as Greenwich Meridian Time
(GMT). Zero (0) hours UTC is midnight in Greenwich, England, which lies on
the zero longitudinal meridian. Universal time is based on a 24 hour clock.
Afternoon hours such as 5 pm UTC are expressed as 17:00 UTC (seventeen
hours, zero minutes).

wind direction The compass direction, as compass points (NE, NNE, etc.) or degrees (0 to
360°) from which the wind is blowing.

wind shear The stress that occurs when adjacent wind layers move at different speeds or
in different directions. Wind shear is measured as the change in wind speed
from a measured anemometer to a reference anemometer. The measured
anemometer is normally the anemometer at the top of the tower. The
reference anemometer is the lowest anemometer on the tower.
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APPENDIX B | TROUBLESHOOTING GUIDE

The SymphoniePRO logger and SymphoniePRO Desktop Application software provide numerous tools including
Recent Events, Logs, and Exports to assist in troubleshooting any issues with the logger or iPack or with
interactions between the logger and SymphoniePRO Desktop Application software.

Logs

Application Log

The Application Log provides a detailed history of activities performed using the SymphoniePRO Desktop
Application. This includes actions such as downloading files, importing files, connections, and firmware updates.
The Application Log can be viewed in Notepad by selecting View Application Log from the File menu or by
clicking the View Log File link after actions such as downloading files or importing data. A new log is created
each time you start the SymphoniePRO Desktop Application. Logs are saved with the format
SymPRO_Desktop_YYYY-MM-DD_HH.MM.log and are stored in the Logs Path location defined in Settings (File
menu).

§ B

Eile Edit Format View Help

Renewahle NRG Systems SymphoniePRO Desktop Application -
Software version: 0.1.1.0 (build 22861 (modified) 2015-03-30) T
Log version: 1

Generated (local): 2015-04-10 11.19.38

Generated (UTC): 2015-04-10 15.19.38

User: jma

Machine: NRGCS004-7

CPU: Intel(R) Core(TM) i5 CPU M 540 @ 2.53GHz

Memory: 1.93 GB

windows : Microsoft Windows NT 6.1.7601 Service Pack 1

Operating System: 32 bit

m

.Net Vversion: 4.0.30319.34209
System Culture: English (United States)
Decimal Separator: "o

Site path: "C:\Users\jma\Documents\Renewable NRG Systems\Sites"
Export path: "C:\Users\jma\Documents\Renewable NRG Systems\Export"
Logs path: "C:\Users\jma\Documents\Renewable NRG Systems\Logs"
Raw path: "C:\Users\jma\Documents\Renewable NRG Systems‘\Raw"
Reports path: "C:\Users\jma\Documents\Renewable NRG Systems‘\Reports"
Language: "en-us"

Timestamp Site_Number Mode Type Message

2015-04-10 11:19:41.942 global Internal Action: Application starting...

2015-04-10 12:12:24.876 global User Action:

2015-04-10 15:59:04.331 global User Action: Device Connected. Connection Type:MetLink Logger Listening over GSM cellular Logger: 52
2015-04-10 15:59:10.768 000052 User Action: PIN authentication attempt success

2015-04-10 16:22:34.546 global User Action: 16:22:34.546 Downloaded file: 000052_2015-03-31_00.00_000535.r1d

2015-04-10 16:23:04.757 global User Action: 16:23:04.757 Downloaded file: 000052_2015-04-01_00.00_000536.r1d

2015-04-10 16:23:38.777 global User Action: 16:23:38.776 Downloaded file: 000052_2015-04-02_00.00_000537.r1d =

<| T | ol
— =

Communication Log

The Communication Log can be accessed by choosing Save Communication Log from the Help menu. The
Communication Log contains a detailed history of the SymphoniePRO Desktop Application’s communications
with loggers and iPacks. The file is in a compressed format that can be sent to NRG Systems for troubleshooting
analysis. Logs are saved with the format SymPRO_Desktop_CommHist_YYYY-MM-DD_HH_MM_SS.log and are
stored in the Logs Path location defined in Settings (File menu).
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iPack Log

The iPack Log can be accessed by clicking the Display iPack Status button and then choosing View Log File. The
Test Email Settings button and the MetLink Test buttons on the Schedules screen also provide a View Log File
link. The iPack Log contains a detailed history of the iPack’s MetLink and/or SMTP communications. Logs are
saved with the format SymPRO_Desktop_iPack_YYYY-MM-DD_HH.MM.SS.log and are stored in the Logs Path
location defined in Settings (File menu).

( £ SymPRO_Desktop._iPack_2015-04-10_11.19.38.0g - No‘te_

'Eile Edit Format View Help
|Renewable NRG Systems SymphoniePRO Desktop Application
software version 0.1.1.0 (build 22861 (modified) 2015-03-30)
Log version:

Generated (10ca1) 2015-04-10 11.19.40

Generated (UTC): 2015-04-10 15.19.40

User: jma

Machine: NRGCS004-7

CPU: Intel(R) Core(TM) i5 CPU M 540 @ 2.53GHz
Memory: 1.93 GB

windows : Microsoft windows NT 6.1.7601 Service Pack 1
lloperating System: 32 bit

.Net Version: 4.0.30319. 34209
ISystem Culture: English (Un1ted States)
Decimal Separator: .

Timestamp
2015-04-10 11:22:10.526 Beginning Test: Email Connection
2015-04-10 11:22:15.743 Sending Mail - Talking SMTP

2015-04-10 11:22:19.564 wait Mail - Talking SMTP
2015-04-10 11:22:23.561 PPP Active - Listening MetLink

Exports

In addition to storing measurements, the SymphoniePRO records important information about logger activities,
which can be categorized as “Diagnostic”, “Events”, and “Communication”. This rich information can be helpful
in troubleshooting and is stored in each RLD file and is also imported into the site database, along with the
measurement data. Each category of information can be separately exported (in text format) from the Site
Utilities screen for a specific date range or for the entire measurement period. Exported files are saved in the
Export Path location defined in Settings (File menu) with a filename containing the site number and project
name.

Measurements

Measurements are the meteorological data recorded by the logger. A careful review of the measurement data
can often provide clues related to storm activity, icing conditions, or other events or trends that can be helpful
in diagnosing a problem.

The top part of the text file contains header information like site location, logger and iPack serial numbers and
firmware versions, and sensor configuration information. The remainder of the file is timestamped and sorted
into columns.
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3 000900_SymPRO_SRA_Tower_meas_2013.12.27-2013.12.28.txt - Notepad E=RIET g
.

File Edit Format View Help

P-SCM Type: P-sCM #9130, (0 to 5) Vv, SE Input, Pulsed 5V EXC =

Channel: 23

Effective Date: 2013-12-27 16:46:00

Type: Analog

Description: LP02 GHI

Serial Number:

Height:

Bearing:

scale Factor:  66666.70000 H

offset: 0.00000

Units: W/mA2

P-SCM Type: P-sCM #9133, (0 to 5) Vv, SE Input, Pulsed 2.5V EXC

Channel: 24

Effective Date: 2013-12-27 16:46:00

Type: Analog

Description: Licor 200 GHI

Serial Number: 123456789101112

Height:

Bearing:

scale Factor: 11.11000

offset: 0.00000

Units: W/mA2

P-SCM Type: P-SCM #9137, (0 to 20) mA, SE Input, Constant 12V EXC

Data

Ti mestamp/ Ch1_Anem Avg_m/s Ch1l_Anem___SD_m/s Ch1l_Anem__Min_m/s Ch1l_Anem__Max_m/s Chl_Anem___Gust_m/s Ch2_Total_Si

g___Max_w/mA2

2013-12-27 16: 1.063745 0.831555 0.350000 2.645000 2.645000 0.000000 314.340000 0.000000

2013-12-27 16: 0.732500 0.456705 0.350000 1.880000 1.627550 0.000000 314. 340000 0.000000

2013-12-27 16: 1.178495 0.353430 0.350000 1.880000 1.627550 0.000000 314.340000 0.000000

2013-12-27 16: 1.101995 0.751995 0.350000 2.645000 2.132450 0.000000 314.340000 0.000000

2013-12-27 16: 1.535750 0.432225 0.350000 2.645000 2.132450 0.000000 314.340000 0.000000

2013-12-27 16: 0.489995 0.298350 0.350000 1.115000 1.115000 0.000000 314. 340000 0.000000

2013-12-27 16 0.936755 0.651015 0.350000 1.880000 1.880000 0.000000 314.340000 0.010000

2013-12-27 16 1.140245 0.596700 0.350000 2.645000 2.132450 0.000000 314.340000 0.000000

2013-12-27 16: 1.038500 0.592875 0.350000 2.645000 2.132450 0.000000 314.340000 0.000000

2013-12-27 16: 1.663505 0.468945 0.350000 2.645000 2.132450 0.000000 314. 340000 0.000000

2013-12-27 16: 1.242755 0.647955 0.350000 2.645000 2.645000 0.000000 314.340000 0.000000

2013-12-27 16: 2.249495 0.826965 1.115000 3.410000 3.410000 0.000000 314.340000 0.000000 El

< i »

Diagnostic

Diagnostic information includes the logger D-cell battery voltage (average, minimum, and maximum), iPack 12 V
battery voltage (average, minimum, and maximum), internal circuit board temperature (average), 12 V
excitation current (average, minimum, and maximum), and 5 V excitation current (average, minimum, and
maximum).

/| 000900_SymPRO_SRA, r_di 12.27-, =

Eile Edit Format View Help
Renewable NRG Systems Symphom ePRO Desktop Application

»

|software version: 1.1.0 (build 22861 (modified) 2015-03-30) i
lEprrt version: 1

‘Generated: 2015-04-10 17:01:26

Export Parameters

Site Number: 000900

Data Type: Diagnostic

Start Date:

End Date:

MFilters Applied: True 3
Site Properties

Site Description: SYmPRO SRA Tower

Project: SymPRO Alpha Testing

Tower:

Location: NRG Hinesburg

Coordinate system: WGSB4

Latitude: 0.0000000

Longitude: 0.0000000 L
Elevation: 0

Time Zone: UTC+0:00

Site Units: ST

Logger History

Date:  2013-12-27 16:46:00

Model: SymphoniePRO Logger (8206)
Serial Number: 820600012
Firmware: 1.81.12

iPack History
Date: 2013-12-27 16:46:00
Model: None
Serial Number: 0
0

Firmware:

Data

Timestamp iPackBatt_Avg_V iPackBatt_Min_V iPackBatt_Max_V LoggerBatt_Avg_V LoggerBatt_Min_V LoggerBatt_Max_V BoardTemp_Avg.
2013-12-27 16:40:00 12.260 12.070 12.495 792 1.778 1.795 .08 11.5 10. 14. 0.0 0.0 0.0

2013-12-27 16:50:00 11.950 11.850 12.125 1.792 1.792 1.795 9.08 11.3 10.7 14.2 0.0 0.0 0.0

2013-12-27 17:00:00 11.615 11.555 11.790 1.787 1.787 1.790 9.08 11.3 10.7 14.2 0.0 0.0 0.0

2013-12-27 17:10:00 11.670 11.525 11.700 1.790 1.787 1.795 8.23 11.3 10.7 13.8 0.0 0.0 0.0

2013-12-27 17:20:00 11.685 11.670 11.700 1.790 1.790 1.792 7.37 11.3 10.7 14.2 0.0 0.0 0.0

2013-12-27 17:30:00 11.670 11.660 11.700 1.790 1.790 1.792 7.37 11.3 10.7 14.2 0.0 0.0 0.0 o
« | 11 | »
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Communication

The communication portion of the data stream provides complete communication history for the site.
Information includes bytes sent and received, modem type, signal strength, connection time, cellular carrier,
and connection mechanism used to send data.

File Edit Format View Help

Renewable NRG Systems Symphcm ePRO Desktop Application -
Software Version: 1.1.0 (build 22861 (modified) 2015-03-30) 7l
Export version: 1

Generated: 2015-04-10 17:11:14

Export Parameters

Site Number: 000900

Data Type: Communication

Start Date:

End Date:

Filters Applied: True

Site Properties

Site Description: SymPRO SRA Tower

Project: SymPRO Alpha Testing

Tower:

Location: NRG Hinesburg

Coordinate System: WGS84

Latitude: 0.0000000

Longitude: 0.0000000

Elevation: 0 =
Time Zone: UTC+0:00 I
Site Units: ST

Logger History

Date: 2013-12-27 16:46:00

mModel: SymphoniePRO Logger (8206)
Serial Number: 820600012
Firmware: 1.81.12

iPack History
Date: 2013-12-27 16:46:00
Model: None
serial Number: 0
0

Firmware:
Data
Timestamp Duration Comm_Reason_MetLink_Listen Comm_Reason_MetLink_Connect Comm_Reason_SMTP Comm_Reason_FTP Comm_Reason_Me
2013-12-27 17:00:00 00:10:21 False False False False False False False False 0 AT&T Auto Band 61
2013-12-27 18:00:00 00:10:21 False False False False False False False False 0 0 AT&T Auto Band 70
2013-12-27 19:00:00 00:10:21 False False False False False False False False 0 0 AT&T Auto Band 74 —
2013-12-27 20:00:00 00:10:21 False False False False False False False False 0 0 AT&T Auto Band 74
2013-12-27 21:00:00 00:10:22 False False False False False False False False 0 0 AT&T Auto Band 7
2013-12-27 22:00:00 00:10:21 False False False False False False False False 0 0 AT&T Auto Band 74 a
<[ T 3
Events

SymphoniePRO logs all types of events and records them in the data stream. A history of fault events and user
actions is recorded for each site.

[ 000052 John 6.1 Sl events 2014.1205-2015.04.10.x - Notepad ‘ ‘ —w o ) e

File Edit Fulmat View Help

iPack History
|[Date: 2014-12-05 14:33:45

Model: iPackGPS GSM (4622)
Isem'aﬂ Number: 462209102 —I
Firmware: 2.16.82

Date: 2015-03-31 00:00:00

Model: iPackGPS GSM (4622)

Serial Number: 462209102

Firmware: 2.26.32

Date: 2015-04-09 00:00:00

Model: iPackGPS GSM (4622)

serial Number: 462209102

Firmware:

Data

Timestamp Event_Description Class Code Error_Code

2014-12-05 14:40:00 GPS Fault Fault 101 SRVIPACK_NOT_ACTIVE_ERR (2512)
2014-12-05 14:41:15 FID_SVCOM_DISCONNECT_TCP_FAULT Fault 558 SRVINET_SNTP_ERR (2104)
2014-12-05 14:41:16 FID_SVCOM_DISCONNECT_TCP_FAULT Fault 558 SRVINET_SNTP_ERR (2104)
2014-12-05 14:50:00 GPS Fault Fault 101 SRVIPACK_NOT_ACTIVE_ERR (2512)
2014-12-05 14:51:15 FID_SVCOM_DISCONNECT_TCP_FAULT Fault 558 SRVINET_SNTP_ERR (2104)
2014-12-05 14:51:15 FID_SVCOM_DISCONNECT_TCP_FAULT Fault 558 SRVINET_SNTP_ERR (2104)
2014-12-05 15:00:00 GPS Fault Fault 101 SRVIPACK_NOT_ACTIVE_ERR (2512)
2014-12-05 15:10:00 IID_SVM_DATAPOINT_DISCARDED Info 1

2014-12-05 15:30:00 IID_SVM_DATAPOINT_DISCARDED Info 271

2014-12-05 16:10:00 GPS Fault Fault 101 SRVIPACK_NOT_ACTIVE_ERR (2512)
2014-12-05 16:11:15 FID_SVCOM_DISCONNECT_TCP_FAULT Fault 558 SRVINET_DNS_ERR (2102)
2014-12-05 16:11:15 FID_SVCOM_DISCONNECT_TCP_FAULT Fault 558 SRVINET_DNS_ERR (2102)
2014-12-05 16:20:00 GPS Fault Fault 101 SRVIPACK_NOT_ACTIVE_ERR (2512)
2014-12-05 16:21:19 FID_SVCOM_DISCONNECT_TCP_FAULT Fault 558 SRVINET_DNS_ERR (2102)
2014-12-05 16:21:20 FID_SVCOM_DISCONNECT_TCP_FAULT Fault 558 SRVINET_DNS_ERR (2102)
2014-12-05 16:30:00 GPS Fault Fault 101 SRVIPACK_NOT_ACTIVE_ERR (2512)
2014-12-05 16:31:18 FID_SVCOM_DISCONNECT_TCP_FAULT Fault 558 SRVINET_DNS_ERR (2102)
2014-12-05 16:31:18 FID_SVCOM_DISCONNECT_TCP_FAULT Fault 558 SRVINET_DNS_ERR (2102)
2014-12-05 16:40:00 GPS Fault Fault 101 SRVIPACK_NOT_ACTIVE_ERR (2512)
2014-12-05 16:41:17 FID_SVCOM_DISCONNECT_TCP_FAULT Fault 558 SRVINET_DNS_ERR (2102)
2014-12-05 16:41:17 FID. SVCOM_DISCONNECT TCP_FAULT Fault 558 SRVINET_DNS_ERR (2102)
SymphoniePRO User Manual support@nrgsystems.com | Page 123

Rev. 8 11 January 2018



Event and Error Codes

SymphoniePRO events are classified as faults, actions, or information. Further details like error codes provide

supplemental information that can be helpful in troubleshooting.

The error codes are useful tools in determining the source of a transmission problem. The error codes do not

necessarily give a specific resolution to a particular issue. However, they will point you to the group of settings

most likely causing the problem and give you an indication of the phase of the connection process during which

the problem was encountered. If you receive an event or error code not listed below, please contact NRG

Systems for assistance.

Class Event | Error (Hex) | Fault Details / Recommended Action

Fault 101 0x9D0 Problem initializing the GPS

Fault 101 0x9D4 Problem communicating with the GPS - iPack is busy

Fault 101 0x624B Problem communicating with the GPS - iPack is busy

Fault 101 OXELAC Problem communicating with the GPS - if problem persists contact NRG
systems

Fault 101 0x9C5 Problem communicating with the GPS

Fault 103 0x9D0 Problem retrieving data from the GPS - iPack powered down

Fault 103 0x624B Problem retrieving data from the GPS - iPack is busy

Fault 103 0x9D4 Problem retrieving data from the GPS

Fault 103 0x9C5 Problem retrieving data from the GPS

Fault 103 Ox4EAF Problem retrieving data from the GPS

Fault 103 0x2729 Problem retrieving data from the GPS

Fault 107 0x838 Problem updating time - an internal fault was encountered

Fault 107 0x9D4 Problem shutting down the GPS - iPack is busy

Fault 107 0x624B Problem shutting down the GPS - iPack is busy

Fault 107 0x9D0 Problem shutting down the GPS

Fault 107 0x9C5 Problem shutting down the GPS

Fault 107 Ox4EAF Problem shutting down the GPS
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Class Event | Error (Hex) | Fault Details / Recommended Action

Fault 107 0x271F Problem shutting down the GPS

Fault 186 0x4F43 Problem reading time from the logger clock

Fault 186 0xC27 Problem reading time from the logger clock

Fault 953 OX5001 Logger was una.ble to enter‘ low power state - after 23 hours a reset was
performed (this can occur if you leave USB connected to logger)

Fault 254 0x5003 A recoverable fault event occurred

Fault 382 Ox4EC2 SD card write protection error

Fault 382 0x8B9 Problem writing to the SD card - directory not found

Fault 383 Ox4EC1 Problem writing to the SD card - SD card is not detected

Fault 383 0x4FDD Problem writing to the SD card - SD card may not be present
Problem writing to the SD card - SD card is write protected

Fault 383 Ox4EC2
Please disable the write protection on the SD card

Fault 383 0xC09 Problem writing to the SD card — unable to initialize the SD card

Fault 383 0x8B9 Problem writing to the SD card - directory not found

Fault 481 Ox8FF Problem with USB communication

Fault c39 Ox7D41 V\/.ir.ing.panel drawing to? much current from 12 V battery, possible sensor
wiring issue or sensor failure

Fault 541 0x7D2B Problem with 5.3 V supply - possible low battery condition

Fault 541 0x7D2D Problem with 5 V reference - possible low battery condition

Fault 541 0x7D2A Problem with 3.3 V reference - possible low battery condition

Fault 541 0x7D2C Problem with 3 V reference - possible low battery condition

Fault 541 0x7D2E Problem with 2.5 V reference - possible low battery condition
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Class Event | Error (Hex) | Fault Details / Recommended Action
Problem connecting to the network - PPP connection could not be
Fault 551 0x839 .
established
Fault 551 0x7D6B Problem connecting to the network - old version of iPack detected
Problem connecting to the network - no SIM card installed
Fault 551 0x2749
Please make sure the SIM card is properly installed inside the iPack
Fault 551 0x2780 Problem connecting to the network - network connection issue detected
Fault 551 0x273E Problem connecting to the network - modem not responding
Problem connecting to the network - modem not registering with network
Fault 551 0x2748 Check with provider that account is active for CDMA and make certain
iPack was provisioned in home area
Fault 551 0x2740 Problem connecting to the network - modem identification error
Fault 551 0x273C Problem connecting to the network - modem error detected
Problem connecting to the network - issue with connection to the SMTP
Fault 551 0x856 .
(email) server
Problem connecting to the network - issue communicating with the
Fault 551 0x61AD
network
Fault 551 0x2743 Problem connecting to the network - issue communicating to the modem
Fault 551 0x9D4 Problem connecting to the network - iPack is busy
Problem connecting to the network - iPack battery is below 10.5 V,
Fault 551 0x6210 . . . o,
iPackGPS will not attempt call under this condition
Problem connecting to the network - internal error
Fault 551 0x61AC
Please contact NRG Systems
Fault 551 0x836 Problem connecting to the network - DNS server not responding
Fault 551 0x9D2 Problem connecting to the network — iPack communication error
Fault 551 0x45E Problem connecting to the network — iPack communication error
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Class Event | Error (Hex) | Fault Details / Recommended Action

Fault 551 0x9C5 Problem connecting to the network

Fault 551 0x7D65 Problem connecting to the network

Fault 551 0x273A Problem connecting to the network

Fault 551 0x9D0 Problem connecting to network - iPack not responding, battery may be low
Fault 551 0x9C7 Problem connecting the network

Fault 552 0x2780 Problem connecting to the Primary Host - unable to connect to network
Fault 552 0x7D65 Problem connecting to the Primary Host - iPack not responding

Fault 552 0x836 Problem connecting to the Primary Host - DNS server not responding
Fault 552 0x61AD Primary Host unavailable or not responding

Fault 553 0x61AD Secondary Host unavailable or not responding

Fault 553 0x9C5 Problem connecting to the Secondary Host - iPack not responding

Fault 553 0x9D0 Problem connecting to the Secondary Host - iPack may be powered down
Fault 553 0x836 Problem connecting to the Secondary Host - DNS server not responding

Problem connecting to the SMTP (email) server

Fault 554 0x856 Please verify SMTP server name, user name, and password. Make certain
server is running.

Fault 554 0x7D65 Problem connecting to the SMTP (email) server
Problem connecting to SMTP (email) server.

Fault 554 0x854 Check server name and compatibility (servers which use SSL encryption
such as Gmail or Yahoo Mail are not compatible)

Fault 554 0x9C5 Problem communicating with the SMTP (email) server

Fault 555 0x2780 Problem sending email - issue with network connection

Fault 555 0x84D Problem sending email - issue communicating with SMTP (email) server

Fault 555 0x84C Problem sending email - issue communicating with SMTP (email) server
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Class Event | Error (Hex) | Fault Details / Recommended Action
Fault 555 OxA Problem sending email
Fault 555 0x9C5 Problem sending email

Problem with the network connection - issue communicating with SMTP
Fault 558 0x84C .

(email) server

Problem with the network connection - SMTP (email) server name or other
Fault 558 0x854 ] ]

settings may be incorrect
Fault 558 0x9D4 Problem disconnecting from the network - iPack is busy
Fault 558 0x836 Problem disconnecting from the network - DNS server not responding
Fault 558 0x9C5 Problem disconnecting from the network
Fault 558 0x7D65 Problem disconnecting from the network
Fault 558 0x2780 Problem disconnecting from the network
Fault 558 0x61AD Network disconnected unexpectedly

Problem sending email (SMTP) and updating time (SNTP) — SNTP, SMTP
Fault 559 0x84D )

server not responding
Fault 559 0x854 Problem sending email and updating time (SNTP)
Fault 559 0x838 Problem retrieving time from SNTP (time) server
Fault 559 0x836 Problem connecting to SNTP (time) server - DNS server not responding
Fault 559 0x9C5 Problem connecting to SNTP (time) server
Fault 559 0x61AD Problem connecting to SNTP (time) server - encountered socket error
Fault 581 0x9D4 Problem updating iPack firmware - iPack busy
Fault 581 0x624B Problem updating iPack firmware - iPack busy
Fault 581 0x9CB Problem updating iPack firmware - please try again
Fault 581 0x9C5 Problem updating iPack firmware - please try again

Problem updating iPack firmware - corrupted or incorrect firmware
Fault 581 0x7D8E

detected
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Class Event | Error (Hex) | Fault Details / Recommended Action
Fault 583 0x4F16 Problem updating the Logger or iPack firmware - please try again
Problem updating iPack firmware - this version of iPack firmware is not
Fault 583 0x7D8F
supported
Problem updating firmware in SymphoniePRO Logger - corrupted or
Fault  |583 | Ox7DSE paating ymp &8 P

incorrect firmware detected
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APPENDIX C | COMMUNICATIONS OPTIONS

C.1 Symphonie iPack Options

The SymphoniePRO Data Logger, iPackGPS or iPackACCESS, and SymphoniePRO Desktop Application act as a
system which can transmit and receive information in a variety of ways. At its core, a Symphonie iPack contains
a modem, antenna, GPS, 12 V DC battery, and a charging circuit. NRG Systems iPacks can be supplied as 2G
GSM (GPRS), 3G GSM (HSPA), CDMA, DoCoMo, Ethernet (supports either Modbus or Inmarsat BGAN M2M
Satellite), or even a “Power Only” version which does not contain a modem. The modularity of the iPacks has
proven to be very convenient and straightforward for installation, site maintenance and troubleshooting.
SymphoniePRO Desktop Application becomes a communication hub for the loggers and iPacks and will be
explained in this section.

iPack Firmware Compatibility / Upgrade
Firmware updates are available on the NRG Systems webpage at no charge. With SymphoniePRO, the iPack has
expanded functionality and requires new firmware.

The first thing a SymphoniePRO user should do is make certain the firmware loaded in the iPack is up to date for
use with SymphoniePRO. Existing iPackGPS and iPackACCESS units already deployed with older Symphonie
family loggers are hardware compatible with the SymphoniePRO system; however, an iPack needs to have
installed a SymphoniePRO version of iPack firmware in order to be compatible with SymphoniePRO. While all
iPackACCESS hardware units are compatible with SymphoniePRO for use in Modbus applications, iPackACCESS
serial number 716900300 or higher is required for hardware compatibilty with the BGAN M2M Satellite module.
Power Only iPacks have no communication functions and therefore are fully compatible with SymphoniePRO
regardless of age.

SymphoniePRO Desktop Application can establish communication between a PC and any iPackGPS revision 60 or
higher; therefore the user can update iPackGPS firmware using SymphoniePRO Desktop Application if the
iPackGPS firmware revision is 60 or higher. If the iPackGPS firmware revision is 59 or lower, the older Symphonie
Data Retriever software (SDR) and serial cable must be used to update the iPackGPS for SymphoniePRO version
iPack firmware. The iPackGPS for SymphoniePRO firmware version number will be in a format of N.NN.N.ifw.
Once the iPackGPS has been updated to use the SymphoniePRO family of firmware, all future firmware updates
to the iPack and SymphoniePRO can be applied by the SymphoniePRO Desktop Application (remotely or on site).
Similarly, iPackACCESS firmware version 6 and higher can be updated using SymphoniePRO Desktop Application,
while iPackACCESS firmware version 5 and lower requires an upgrade via SDR.



Updating iPackGPS for SymphoniePRO use

Version 60

Upgrade NN.NN.NN.ifw
DD DD DD 222222,

SymphoniePRO iPack

1 DBY(female) = DB25[male)
_}

SymphoniePRO

Desktop

Version 59 or lower

Upgrade NN.NN.NN.ifw

SDR 222222222222 222D PP T Modem
Cable

Note - Older iPacks (pre-iPackGPS) are NOT compatible with SymphoniePRO. The exception to this is Power Only
[Packs which have no communication functions and therefore are compatible with SymphoniePRO.

MetlLink

The SymphoniePRO system has a new feature set built around our bidirectional MetLink communication
interface. MetLink allows a SymphoniePRO system to communicate with a PC over a variety of transports
including 2G GSM (GPRS), 3G GSM (HSPA), CDMA, DoCoMo, Ethernet, RS-232 and USB. MetLink provides a way
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to connect to a SymphoniePRO and change settings, apply firmware updates, or download meteorological and
diagnostic data.

It is important that users familiarize themselves with MetLink and choose a communication scheme that best
works with their business requirements. Although the options are presented as discrete scenarios, any
combination of the communication options (C2 through C4) can be used concurrently. The rest of this Appendix
describes these options.

C.2  Configuring SymphoniePRO - MetLink Logger Initiated

Logger Initated Connection

MetLink allows SymphoniePRO loggers and the SymphoniePRO Desktop Application to talk to one another over
TCP/IP and other types of connections. One communication scenario of a SymphoniePRO logger equipped with
an iPackGPS is a MetLink Logger Initiated connection. The connection originates at the logger and terminates at
an office PC running SymphoniePRO Desktop Application. In this scenario, the iPack “wakes up” on a user-
defined schedule and establishes a direct communication link with a static IP at your place of business which
routes to an office PC. The direct link can be established across cellular or Ethernet connection, and the office PC
must be powered on with the SymphoniePRO Desktop Application running in order to receive logger intiated
connections. It may make sense to configure one PC in your organization to handle all the incoming traffic.

Logger initated connections have the advantage of optimizing power consumption by the logger, as the logger
will spend the majority of its time with the modem turned off (the communications electronics are only
powered on at the scheduled time). Once connected with the office PC, a user can retrieve data, apply firmware
updates to the logger and iPack, change channel or communication settings, change site information settings,
run automation actions, view live data and more. In fact, most operations that can be performed via USB on site
can be performed remotely (off-site) as long as the connection is established.

Configuration of SymphoniePRO Logger
The SymphoniePRO logger will need to be configured with an active MetLink Logger Initiated schedule, including
a “Host Name” (or static IP address — this is computer that the logger connects to) and TCP port specific to the
user’s network. This configuration is initially loaded and

saved to the logger using the SymphoniePRO Desktop MetLink Logger Initiated Schedule (i)

Fi _Daily v
modified remotely as the need arises. Note there is the e
.. . | @
ability to add a secondary host to use as a backup (in case Wit il
the primary becomes unavailable, the logger will try the ext: omesemeee

secondary). Name | host.mycompany.com |

Application and a USB cable, and configuration can also be

Port 30406
The following example shows a logger which will attempt to seonay hestzmycompanyeom |
connect each day at 9 AM to “host.mycompany.com” on
port 30406. If that connection cannot be established, the
logger will attempt to connect to the secondary. Enable Diagnostic theckin © J
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The duration of the connection is set for one hour by default. If a longer connection is required, use the MetLink
Listening duration box to choose a connection time greater than one hour.

Configuration of User Network

The user’s network will need to be configured to receive the inbound connections from SymphoniePRO loggers.
This configuration may involve multiple firewalls and/or routers. Using the example above, when the connection
comes into host.mycompany.com on port 30406, the connection needs to be forwarded to a specific PC running
the SymphoniePRO Desktop application. Because even the most basic configuration will involve a router, it is
important to understand how port forwarding works. The SymphoniePRO Desktop application running on the
user’s PC always expects connections to appear on port 30406. So, in our example, when a connection to
“host.mycompany” on port 30406 occurs, the router will “port forward” the connection to “User PC1” on port
30406. Note the port 30406 at “host.mycompany.com” was selected somewhat arbitrarily, and any free
outward facing port can be used. For example, if the logger was configured to connect to
“host.mycompany.com” on port 30408, the router port forwarding configuration would need to route incoming
connections at “host.mycompany.com” on port 30408 to “User PC1” on port 30406.

Note - It is important to engage your IT professionals early on so that the appropriate rules can be created for
your particular network infrastructure and policies.

Configuration of Windows Firewall

In addition to any corporate firewalls and firewalls associated with anti-virus software, a Windows PC has its
own firewall, and a rule needs to be added so inbound connections can make it to the SymphoniePRO Desktop
Application.

The rule will allow the PC to accept TCP connections on port 30406, and the SymphoniePRO Desktop Application
will create the rule during the installation process as long as the user checks the box to add firewall rules during
the software installation process. Another rule is created to allow connections out through port 30407.

Additionally, Microsoft has extensive information on Windows Firewall.

SymphoniePRO Desktop Application is the Master

Once a logger is connected to the SymphoniePRO Desktop Application through MetLink, the logger acts as a
server and waits for commands from the client software (SymphoniePRO Desktop Application). Common
MetLink actions (commands) include downloading of data and administering configuration changes on the
logger, such as adjusting scale factors or applying new firmware. One important concept to recognize is that
software function is independent of the connection transport, and a user who is remotely connected can
perform most of the same actions a user can perform when connected locally through USB.
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C.3  Configuring SymphoniePRO for MetLink Logger Listening

Logger with Public Static IP Listens for Connections

The second common communication scenario is a MetLink Logger Listening connection which can be thought of
as originating at the office PC and terminating at the logger. In this scenario, the iPack “wakes up” the modem
on a user-defined schedule and waits to be contacted. The direct link can be established across cellular or
Ethernet connection, and the office PC must be ready to initiate a connection at the scheduled time.

In order for the PC to remotely connect to the SymphoniePRO through the internet, the SymphoniePRO needs a
reachable IP address (public static IP address or local private IP address provided through a VPN service) is
required on the logger. For GSM, be sure to order your SIM card configured with a public static IP address. For
CDMA, please be sure to contact your service provider with the Electronic Serial Number (ESN) of your modem,
so the provider can configure their systems appropriately. Note that the static IP address can only be provided
by your wireless service provider.

MetLink Logger Listening connections are substantially transparent through corporate firewalls but are not as
power efficient for the logger because they typically result in the modem spending a considerable amount of
as long as the time is within the logger listening schedule

|ll

idle time. The user can connect to the logger “at wil
window. Remember, a user can only connect when the logger communications electronics are powered on,
which can add complexity and cost for certain applications (requiring additional PV panels and batteries, for
example). For 24/7 communication availability, additional power is required at the site to keep the modem
powered continuously.

Configuration of SymphoniePRO Logger Provisioned with Public Static IP Address

The SymphoniePRO logger will need to be configured with a communication schedule, and the SIM should be
provisioned with a public static IP address as described above. This configuration is initially performed using the
SymphoniePRO Desktop Application and a USB cable and can be updated remotely as needed. Note the user
does not actually enter the public static IP address into the logger. The public static IP of the logger must be
entered into the SymphoniePRO Desktop Application software and may be stored in the site file. Wikipedia is a
good resource for general information on networking and IP addresses. You can verify the correct IP address has
been assigned by the ISP by using the Network Status display on the logger [Home][2][2][2][Right].

The following example shows a logger which will listen for
connections each day starting at 2 PM for one hour s

Remote Connection Settings

MetLink Logger Listening Schedule

—

P e The static IP address of the Time (Logger Local) | 1400 °
ettink Logger istening logger is stored in the Duration
[ P Address 16613311122 Remote Connection Settings Next: e ey
bOX in the SOftWa re. End Time: 2015-02-06 15:00:00
s —
’
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Private Static IP Addresses

Some users have the ability to obtain private static IP addresses through a wireless service provider. In this case,
a provider is able to subnet all the user’s devices with IP addresses assigned and controlled by the provider. For
this scenario, the user needs to connect their PC running the SymphoniePRO Desktop software via a software
VPN to the provider’s router. Once connected to the provider’s network, the private addresses act the same as
public addresses. There is also possibility for more advanced configurations with multiple computer users tied
together on a hardware VPN; be sure to discuss with your provider. One such provider is Wireless Innovation,
and for more information please contact them directly (www.windlinx.com ).

Configuration of User Network

The SymphoniePRO logger listens on port 30407 and therefore the user’s computer network firewall needs to
allow connections out port 30407. In many cases, this is a default state for such networks, and no additional
configuration is required. However, it is strongly recommended that you work closely with your IT professionals
when first setting up the system to make certain your company firewall is properly configured.

SymphoniePRO User Manual support@nrgsystems.com | Page 136
Rev. 8 11 January 2018


http://www.windlinx.com/

>

SymphoniePRO MetLink Communication
Logger listening: User PC to SymphoniePRO

SymphoniePRO

Firewall

<<« |

CARD

User PC

SymphoniePRO

m Desktop

‘l, Windows Firewall

Firewall

-

€L LKLK

222D DD R222 2222 DD

SymphoniePRO User Manual

Rev. 8

»2223>

A
A
A
A
A
A
A

>

DD DD DD D

DD DD DD D222 222 000D DD D DD D

support@nrgsystems.com | Page 137
11 January 2018



C.4 Logger Initiated Email Connections

Previous Symphonie loggers’ core communication abilities were to transfer data via email. SymphoniePRO is also
capable of sending data via email on a user defined schedule, and for this configuration, mail settings will need
to be configured in the logger.

Configuration of SymphoniePRO Logger

The following example shows a logger which will attempt to email data each day at 9 AM by connecting to the
SMTP server “mail.mysmtp.com” on port 587. The SMTP server requires a username and password and will relay
the email from the logger to the recipent SymPROdata@mydomain.com.

Note that Sender’s information and subject line are often strategically formed by the user in order to make
sorting of incoming email easier.

Email Schedule

—
Time [Logger Local) | 03:00 @

Recipient's Name | Data

MNext: 2015-02-06 05:00:00

SMTP Server | mail.mysmtp.com |

SMTP Port 587

User Name | logger@myisp.com |

Password | ssssnnee |

Sender's Email | site1234@mydomain.com |

Sender's Name | RNRG SymphoniePRO logger |

Recipient's Email | SymPROdata@mydomain.com |
|
|

CC Email |J loper@theird, in.com
€C Email 2 | teorologist@thierdomai m.-nl
Subject Line [ symphoniePRO Data Tower 1234 |

( Email Now ) (Test Email Settings)

Configuration of User Email Server

This configuration process for SymphoniePRO systems is substantially the same as for previous versions of the
Symphonie logger. An SMTP server is required to relay emails from the logger to the end user. Additionally, the
user needs access to incoming emails so that the *.RLD data files can be extracted from the email attachments
and placed into a folder on the user network. Once the *.RLD files are on the user network, they can be
imported into the SymphoniePRO Desktop Application and processed further.
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APPENDIX D | INSTALLING A SIM CARD IN IPACKGPS

Compatibility

When used with SymphoniePRO, the iPackGPS has expanded functionality and requires new firmware. The first
thing a SymphoniePRO user should do is make certain the firmware loaded in the iPackGPS is up to date for
SymphoniePRO. Existing iPackGPS units already deployed with older Symphonie family loggers are hardware
compatible with the SymphoniePRO system; however, a firmware update [using Symphonie Data Retriever
software (SDR)] to version 60 or later is required for compatibility with the SymphoniePRO Desktop Application.
Once the iPack has been updated to version 60 or later, the SymphoniePRO Desktop Application can be used to
apply a SymphoniePRO iPack firmware update to make it compatible with the SymphoniePRO logger. The
SymphoniePRO Desktop Application can then be used to apply all future firmware updates to the iPack and
logger.

Firmware updates are available on the NRG Systems Technical Support webpage at no charge:
http://www.nrgsystems.com/technical-support/software

Note - Older iPacks (non-iPackGPS) are NOT compatible with SymphoniePRO. The exception to this is Power Only
IPacks which have no communication functions and therefore are compatible with SymphoniePRO.

Opening and Closing the iPackGPS

Note - Be sure to touch the metal shell of the DB25 connector on the iPackGPS before opening the enclosure in
order to safely discharge any static electricity.
The iPackGPS enclosure consists of two halves secured together by four recessed screws, two from each side of

the enclosure. A gasket in between the two halves and 8 o-rings provide an environmental seal for the iPackGPS
protecting the internal electronics from the elements.

Remove the four recessed screws, and the iPackGPS will separate into two halves.
To close the iPackGPS:

Insert the (4) 2-% inch mounting screws up through the half of the enclosure that contains the iPackGPS
electronics.

Set the gasket into the groove of the shell.
Slide the cover over screws being careful not to pinch the battery cable.

Make sure the gasket is not pinched, and then install the screws. It is a good idea to make sure the screws fall
back into the existing threads in the iPackGPS enclosure. An easy way to do this is to gently turn the screw
counterclockwise one turn — it will fall into the existing threads in the iPackGPS enclosure.

iPackGPS GSM

Installing a SIM Card into an iPackGPS GSM
WindLinx subscribers do not need to open the iPackGPS as the WindLinx SIM is already installed. However, other
GSM users will need to open the iPackGPS and install a SIM card into the GSM data modem.


http://www.renewablenrgsystems.com/technical-support/software

The GSM transceiver is located to the left of the battery.

Note - Try not to lose any of the o-rings, and be careful not to rip or tear the gasket if it should come loose.

1111111 S
25 e - 'y

- F?;;"i"ﬁmf

@ ool G 8

Battery

— & "Support

R1|

DOCOMO PR (g

1705y

J8Q DGND_TP?
o SUO

C6>‘

Once the iPck

sliding it in. Be sure to install the SIM so that the gold contacts are facing down and the SIM card’s notched
corner is aligned to the top right, as seen in the picture above.

~ y
2.4 JULLLETL L
: e/ ¢

PIN Number

Setup parameters for GSM phones are stored on the user-installed SIM card. Some SIM cards, however, require
an un-locking PIN number to be entered every time the phone is used. The iPackGPS uses this PIN number to
initiate a call. The PIN should be a 4 to 8 character string and must be entered during iPackGPS programming
(from iPack screen in the SymphoniePRO Desktop Application).
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APPENDIX E | USING THE BGAN M2M SATELLITE TERMINAL WITH SYMPHONIEPRO

Introduction

This appendix describes the steps required to use the Hughes 9502 BGAN M2M satellite terminal with a
SymphoniePRO logger and iPackACCESS (iPackACCESS Serial Number 716900300 or higher required). The
updated version of the iPackACCESS released in May 2016 includes smart-switched 12 V power out terminals for
the BGAN M2M module, as well as double the battery capacity. The iPackACCESS with BGAN M2M terminal can
be run from the standard NRG 15 W PV panel for typical resource assessment applications.

Account Setup and Confirmation

The BGAN M2M satellite terminal includes an M2M SIM card and activation form for Wireless Innovation
Windlinx service. Upon receipt of your BGAN system, use the details found on the included activation sheet to
activate BGAN M2M service through the web portal at www.windlinx.net. If you are new to Wireless Innovation
and WindLinx, please visit and review the information at www.windlinx.com.

It is strongly advised to activate the account several days before your field installation.

Once you have activated your account, Wireless Innovation will send you an “infopack” that contains the
settings required for using the Packet-Mail SMTP server. Additionally, a public static IP address will be sent to
you via confirmation email. You will need this information in order to set up your BGAN M2M terminal and
enable met tower communications.

Other Pre-Installation Considerations

Inmarsat’s satellite constellation consists of geostationary satellites, which require the BGAN antenna to be
installed (i.e., pointed) toward the appropriate satellite. It is advantageous to obtain the coordinates of the site
ahead of the installation date, so that a Satellite Pointing Application or the Location Spreadsheet on the Hughes
BGAN support page (http://www.bgan.hughes.com) can be referenced to determine the approximate azimuth

(compass heading) and elevation (vertical angle) for pointing the BGAN Antenna. In complex terrain, orin
installations near structures be sure to establish a clean line of sight between the antenna and satellite.
Determining the optimal antenna mounting location prior to installation will save time for the field crew when
on site to point the antenna.

Be certain to have the latest version of SymphoniePRO Desktop Application and the latest firmware on your
SymphoniePRO and iPackACCESS prior to installation. Additionally, you may want to reference the Hughes 9502
user manual. These items are freely available at the NRG Support web page
(http://www.nrgsystems.com/services-support/documentation-and-downloads/).

Tools
= PC/laptop with SymphoniePRO Desktop Application and web browser
= SymphoniePRO manual
=  Hughes 9502 manual
= Wireless Innovation Infopack
= Wireless Innovation confirmation email (contains static IP details)
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= WindLinx SIM card

= USB cable to connect SymphoniePRO to PC

=  Ethernet cable to connect BGAN terminal to PC (and subsequently to iPackACCESS)

= Adjustable wrench (for antenna mounting)

= jPack Charger to charge iPack (can alternatively be used to power BGAN M2M independently
= BGAN Pointer Application for iPhone (optional)

= Headphones or speaker for BGAN antenna pointing tool (optional)

= Small flat blade screwdriver for securing BGAN power leads

= Philips screwdriver for securing power leads to iPackACCESS

~

Install SIM card

The provided Windlinx SIM card must be inserted in the BGAN M2M terminal to be able to establish satellite
communications. Open the SIM Door on the terminal to insert the SIM card. The SIM card should be installed
prior to the field installation.

iPack Configuration
The iPackACCESS needs to be configured for use with the BGAN M2M system using SymphoniePRO Desktop

Application. iPack configuration is described in Section 3.4 of the SymphoniePRO manual. It is recommended to
program the iPack settings prior to field installation.

In the iPack tab of SymphoniePRO Desktop Application, follow the configuration guildelines below.

e Inthe Network section, the “BGAN M2M Satellite g
Module Connected” box should be checked Network
e  “Enable DHCP” box should NOT be checked BGAN MZM Satellite Module Connected ®
Enable DHCP (D
Complete the network fields as follows: R
e iPack Static IP Address =192.168.128.200 ST e
e Subnet Mask = 255.255.255.0 EmEnEy
e Gateway =192.168.128.100 Primary DNS Server
e Primary DNS Server = 8.8.8.8 Secondary DNSSarver [ 544
e Secondary DNS Server = 8.8.4.4 N
Modbus Server
SymphoniePRO User Manual support@nrgsystems.com | Page 144

Rev. 8 11 January 2018



In the Schedules tab, configure the email settings using the details provided in the Packet-Mail Infopack. Refer
to Section 3.3 of the SymphoniePRO manual for more information about configuring the communication

schedules.
Mount Logger, iPack and BGAN M2M Terminal inside the Shelter Box

1. Mount the shelter box to the tower and install the logger and iPackACCESS into the shelter box using the

mounting plate.
2. Mount the BGAN M2M terminal inside the shelter box using the provided bracket.
3. Connect the small magnetic GPS antenna to the iPackACCESS antenna connector and attach the antenna

to the adhesive magnetic disk provided on top of thes_helter box pointing up.
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BGAN Antenna Mounting

The BGAN uses a directional plate antenna, which requires accurate pointing toward a BGAN Satellite.

The correct azimuth (heading) and elevation (vertical angle) of the BGAN antenna depend on location and can
be looked up using the BGAN Pointer iPhone application or the Hughes BGAN support webpage. A hole and bolt
arrangement in the bracket system allows the elevation to be adjusted in 2 degree increments, while the
azimuth is continuously variable by moving the antenna bracket around the tower using the hose clamps. The
inner portion of the bracket which affixes to the tower includes 5 holes A-E, with hole A closest to the tower.
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The outer bracket which pivots about the center contains 14 holes 1-14, with hole 1 located closest to the
antenna plate.

For example, the elevation will be 02 in position E1, 462 in C8, and 902 in E10.

tower / antenna 1 2 3 4 5 6 7 8 9 10 11 12 13 14
A - - - - - 2 12 22 32 42 52 62 72 82
B - - - - 4 14 24 34 44 54 64 74 84 -
C - - - 6 16 26 36 46 56 66 76 86 - -
D - - 8 18 28 38 48 58 68 78 88 - - -
E 0 10 20 30 40 50 60 70 80 90 - - - -

Assemble the BGAN antenna bracket and mount it to the tower using the supplied hose clamps.

Final elevation can be set after the BGAN has achieved a GPS lock. For expediency, GPS acquisition prefers the
antenna to be mounted flat, pointing straiight up, which can be achieved either by placing the antenna on the
ground, or by mounting on the bracket and adjusting the elevation to 90¢9.

Power and Antenna Connections

Connect the antenna to the BGAN M2M terminal using the supplied cable, and connect the power and ground
cables between the iPackACCESS and the BGAN M2M terminal. Put the iPackACCESS in iPack Setup Mode by
pressing [Home][2][3] on the SymphoniePRO keypad. This mode will lock on the 12 V power to the BGAN M2M
terminal and block any scheduled actions (MetLink, email) for 30 minutes or until disabled (whichever is
shorter), while configuring the BGAN M2M terminal. Lay the antenna flat on the ground (facing up) so that it can
achieve a GPS lock. When the modem is powered, it will automatically attempt to obtain a GPS lock, which can
take up to 20 minutes. During this time, you can configure other settings.

GPS
iPackACCESS Antenna
Windows PC running
SymphoniePRO SymphoniePRO NRG
Desktop Application Systems

15w PV
Panel

434 343

IIJ “L"“"‘“‘f—ll.d:l

e
'll_l—|=| Jlr
+]-
BGAN
12/24v Antenna
BGAN M2M Antenna
cable
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Configuration of the BGAN M2M Terminal

The BGAN M2M terminal must be configured through the Hughes BGAN web user interface (WebUI). To access
the configuration details, the terminal must be connected to a PC with a web browser (e.g. Internet Explorer,
Firefox). Take extra care during the configuration process, and only change settings as noted.

GPS
iPackACCESS Antenna

SymphoniePRO NRG

Systems
15w PV
Panel

Windows PC with a
web browser open

L BGAN
i i i RJ45 Ethernet Cable e Antenna
A AN [ (U 1N 1A T A 1
D S #_#_H%\ BGAN M2M | Antenna
| —— cable

Connect the BGAN M2M terminal to your laptop using the RJ45 Ethernet cable. The network adapter settings in
the PC need to be on the same subnet as the iPack; use the static address 192.168.128.199 for your PC.

To change your computer IP address, enter the “Network and Sharing” control panel, select change adapter
settings, right-click on the Local Area Network connection, and select Properties. In the Local Area Network
Properties window, select Internet Protocol Version 4, and click Properties.
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U Local Area Connection PerEfﬁEl M
Networking | Sharing

. Internet Protocol Version 4 (TCP/IPv4) Proj
Connect using:

‘ I? Intel(R) Ethemet Connection (3) 1218-V ‘ General | Alternate Configuration
‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator

This connection uses the following items: for the appropriate [P settings.
% Client for Microsoft Networks

4Bl (105 Packet Scheduler

g File and Printer Sharing for Microsoft Networlk
2. Intemet Protocol Version & (TCP/IPvE) e
Intemet Protocol Version 4 ( )

& Link-Layer Topology Discovery Mapper /0 Driver

Subnet mask:

Default gateway:
i Link-Layer Topology Discovery Responder
(@) Obtain DNS server address automatically
[ Install... ] | Uninstal | l Properties I () Use the following DNS server addresses:
Description Preferred DMS server:

Transmission Control Protocol/Intemet Protocol. The defautt Alternate DNS server:
wide area networl protocol that provides communication
across diverse interconnected networks.

[[]validate settings upon exit

ok ] [ G ]

...or alternately

[Tip: At this point, if your computer is regularly connected to a LAN via Ethernet, you can optionally choose the
Alternate Configuration tab for this information.]

Select the radio button for “Use the following IP address:”. Complete the fields below as follows:

e |Paddress= 192.168.128.199
e Subnet mask =255.255.255.0
e Default gateway = 192.168.128.100

S — - - —
Internet Protacol Version 4 (TCP/IPv4) Properties - Ilélg. Intemet Protocol Version 4 (TCP/IPv4) Properties (2 [
I

General

‘fou can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

Alternate Configuration

If this computer is used on more than one network, enter the alternate IP
settings below.

() Automatic private IP address
() Obtain an IP address automatically

— IP address: 192 , 168 . 128 . 199
IP address: 192 . 168 . 128 . 199

_— Subnet mask: 255,255 .255. 0
Subnet mask: 255,255,255, 0

— Default gateway: 192 , 168 . 128 . 100
Default gateway: 192 . 168 . 128 . 100

Preferred DNS server:
Obtain DNS server address automatically

(@) Use the following DNS server addresses: Alternate DNS server:

Preferred DNS server:

Preferred WINS server:
Alternate DNS server:

Alternate WINS server:

Validate settings upon exit Validate settings, if changed, upon exit

...or alternately
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Connect to BGAN

Once you click OK and close the window, the PC can communicate with the BGAN M2M terminal. In a web
browser, enter the address 192.168.128.100. You should see the Hughes BGAN WebUI, served by the BGAN
M2M terminal. Navigate the following webpages, and apply the settings as shown.

Home Page

The home page contains ID information for the BGAN including the IMEM, IMSI and APN. Note the APN
“WILTD.BGAN.INMARSAT.COM” will only appear if the SIM card has been inserted.

Eile Edit View History Bookmarks Tools Help

'BGAN - Home

x-\+

e L1 192.168.128 100/ index.html

RUGHES

Signal Strength: 42
40

€. 30 GP5 Fix

Location: 44 33B58° N
T3.11303° W

Last Fix:  0d4-May-2018,
20:23 UTC

Pointing Info

& 1-4 Americas
® a5 [N oz

Terminal Information

Modsl BGAM USER TERMIMAL, Hughes 3502
IMEI 353538-03-011078-5
Softwars Version 5542

5IM Information

IMSI S01112112813006

APN WILTD.BGAM. INMARSAT.COM

Subscriber Phone Mumbsr Mot configured by Service Provider.

Troubleshooting

Terminal Logs
Log Trpe Currsni Log Arohihved Log Fesed Log

To downlosd the logs to disk, Click or night-click the links below and select "Save Targat As™

System Log Download Current
Ewvent Log Download Current Downlosd Archive Rieset Event Log
Packet Log Downlosd Current Mat Awailsble Reset Packet Log

Reset Terminal to Factory Defaults

Click this button to restore 3ll terminal settings to their original default valees.

[ Restore to Defauhs |

Reboot Terminal

Click this button to reboot the terminal softaars.

[ Reboot Terminal |
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Settings Page
Configure the Ethernet Settings as follows:

e Wake On LAN = On
e Triggered after Idle timeout of 1 minute
e Triggered at Time Of Day = 0000

Eile Edit Miew History Bookmarks Tools Help

rBGAH - Settings - Ethernet X 'l\+

6 i) 192168.128.100/settings_sthernet.html

RGGHES

Wake On LAN Settings
Wake On LAM

ALL SETTINGS

() IF Address / DHCF

Triggered after ldle Timeout of

Triggered at Time of Day (UTC)
% Ethernet = )

Ethernet Settings

@on ©on

1 Minutes (I=dizabled)

[ (eg: 1015
2400=midnight)

iz 10:158AM; I=dizabled,

ATC Setup

[ Apphy

]

;Eh
E Features

MAC Address Filtering

— I:l Enable MAC Address Filtering

e e
MAC Addrass IF Address MAC Addrass
152 168.128.158  50:Thehd: 11:62:71
Remave Al
Apphy |

SymphoniePRO User Manual
Rev. 8

support@nrgsystems.com | Page 151
11 January 2018



M2M Page
Configure the M2M Setup as follows:

Ping Configuration

Context Watchdog = Off

Primary Ping IP Address = 8.8.8.8
Secondary Ping IP Address = 8.8.4.4
Tertiary Ping IP Address = 0.0.0.0
Ping Required = No

Always ON Context

Always On Context = On

Static ACA IP Address = 192.168.128.200
Qos = Standard

APN Config = WILTD.BGAN.INMARSAT.COM

ﬂ!_ M2M Setup

Connection

Contest Watchdog: D on @ of
Registering... Sends 3 PING 10 keep Se coman alke and test connectivity. I ping talls and B unk can
MOt nesover, resets unl.
Primary Ping IF Address: .8.8.8,
Signal Strength: 41 ¢ 8.8.8.8
40 | ] Secondary Ping IP Address: 8.8.4.4, [Omtianal)
GRS Tertiary Ping IP Address: 0.0.0.0 (Dt
3D GPS Fi
@ = Time between Pings: =11} minutes

Location: 44.33840° M - .
7341305 W Fing Reguired: ) ves @ o
Last Fix: 02-May-2018, [Ahwzys 22nd ping even I oiner data seni recemily)

17:02 UTC [ Apply Changes ]

Pointing Info

Abaays ON Context
}5 I-4 Americas

&) 2135 % 33E Always On Context: @ on O oF
] Static ACA IP Address: 192, 168. 123. 200
[ e Lozl IP address field ks lef blank, 3 comted will be s2i up for e first davics
defiected via an ARP)
QoS: Standard -
APMN Config: WILTD.BGAN. INMARSAT.COM -
[ Apply Changes
SymphoniePRO User Manual support@nrgsystems.com | Page 152

Rev. 8 11 January 2018



Check for GPS Lock
Once the above configuration is complete, go back to the Home screen and see if the GPS section is showing a
3D GPS Fix. Note that the Location coordinates may not yet be populated.

Connection
Model

Registering...

IMEI

Signal Strength: 41 Software

40 [ ]
SIM Info
IMSI

® 3D GPS Fix

APN
Location: 44 33858" N
7311303 W Subscrib
Last Fix: 04-May-2016, —

20:23 UTC

Pointing Info Trouble
/5 14 Americas

® 2135 [A 3320 Log Type

I T

Point the Antenna

At this point, the BGAN antenna should be mounted to the bracket and properly oriented to point at the BGAN
satellite. Use the direction and angle found in the “Pointing Info” box (see lower orange box above). In the
example above, the boom would be pointed 213.5° from True North and 33.2° from vertical.

The BGAN M2M module can be placed into a “pointing mode” where the user can plug headphones or a speaker
into the audio port and follow the interval and pitch of the beeps to point the antenna. As the signal strength
increases, the pitch will go higher and sound more frequently.

Note - it is not recommended to put the headphones in your ears, because the beeps can be very loud.

To enter pointing mode, remove power from the BGAN, wait a few moments and then apply power. The BGAN
enters a self-test for about 15 seconds and then the LED will start flashing for another 15 seconds. Within 15
seconds when the LED is blinking, press the function button on the BGAN M2M twice (short presses). When the
BGAN terminal first enters pointing mode, all three LEDs will flash. The LEDs will be solid after establishing a GPS
fix.

The signal strength needs to be over 60% in order to send data files and establish MetLink connections.
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APPENDIX F | USING IPACKACCESS WITH MODBUS PROTOCOL

Theory of Operation

iPackACCESS is paired with the SymphoniePRO Data Logger for SCADA connectivity and data transmission
through the Modbus TCP protocol. SymphoniePRO collects 1-second sample data from each of its enabled
channels and computes statistical data on a user-defined interval for each channel. The real-time and statistical
data are made available through the Modbus TCP protocol, which can link to the SCADA system to help project
stakeholders analyze the performance of assets within a renewable energy project relative to the available
resource. Stored statistical data are available for wind or solar resource assessment (WRA or SRA) via email
and/or MetLink over the network’s internet connection or by manually pulling the SD card from the data logger.

iPackACCESS was developed to provide the following data stream options from the SymphoniePRO Data Logger:

e Real-time data provides one-second samples that are available to the SCADA system through the Modbus
TCP protocol. These scaled data are pulled from the iPackACCESS to help project operators analyze the
performance of assets within a project.

e Statistical data provide average, standard deviation, minimum, and maximum values at a user-specified
interval (1, 2, 5, 10, 15, 30, or 60 minutes) through the Modbus TCP protocol. These data may be pulled from
the iPackACCESS for analysis by project operators and forecasting service providers to predict the future
energy production of an energy facility through the use of a meteorological forecast model.

e Wind or solar resource assessment data are statistical data collected during a measurement campaign prior
to the development of the project. These data are available via email delivery and/or MetLink (remote
connection to the SymphoniePRO) over the SCADA network’s internet connection or by manually pulling the
SD card from the data logger to validate the wind resource after a wind farm becomes operational.
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Modbus Data Flow Diagram

SymphoniePRO o iPackACCESS

1 Second Samples
Data
Stream

X +
A A
3 : Scaled Real
Time Registers

o Modbus TCP B

Modbus Enabled

Sensor Input (Wiring Panel)
Conversion

Scaled
o Statistical
Statistical Interval Registers

Statistical
Computations

1. Sensor signals are received by the logger through its wiring panel.

2. The raw sample (1 second) data are scaled using the conversion factors in the logger. The scaled real-

time data are passed to the iPackACCESS and formatted into Modbus registers (detailed in the Modbus
Protocol section).

3. Atthe end of each statistical interval, statistical values are computed from the sample data in the logger,
and the statistical data are passed to the iPackACCESS and formatted into Modbus registers.

4. When the Modbus server is enabled, the iPackACCESS makes the scaled statistical and real time data
available on their designated registers.

5. The scaled real-time and statistical data can be polled through an Ethernet network by a Modbus client.

6. A Modbus client can poll the iPackACCESS registers for data once a second. The statistical data registers
are updated at the end of each statistical interval.
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Examples of Network Configurations

Direct connection with static IP addresses

Network Status

IBEER:

SymphoniePRO

Network

IRCIZRN RG], 100

[] Enable DHCP &

[[] BGAN M2M satellite Module Connected ()

iPack Static IP Address
Subnet Mask
-
Primary DNS Server
Secondary DNS Server

LAN

Enable DHCP:
Static IP Address:
Subnet Mask:

Gateway:

Modbus Client Computer Settings:

No

255.255.255.0

Not Used

192.168.1.40

This example shows the most basic network setup with an iPack directly connected to a computer running a
Modbus client. DHCP is disabled, and a fixed IP address (programmed in the iPackACCESS) is used to connect to
the Modbus client. No email is enabled, and the DNS servers are left open.

Network Configuration

Parameter iPackACCESS Computer
Enable DHCP: No No
Static IP Address 192.168.1.100 192.168.1.40

Subnet Mask

255.255.255.0

255.255.255.0

Gateway 0.0.0.0 Not used
DNS1 0.0.0.0 Not used
DNS2 0.0.0.0 Not used
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Router with DHCP

Network 3tatus
IP: 152.168.178.c4
DMS: 192.168.176.52
0:01:36 9:48

SymphoniePRO
iPackACCESS

Network

BGAMN MM Satellite Module Connected
| Enabbe DHCP (1

Primary DS Server

oy o s

Enable DHCP:
Static IP Address:

Subnet Mask:
Gateway:
DNS1:

DNS2Z:

To Internet

Modbus Client Com

L ]
DHCP Assigns IP Addresses

uter Settings:

Yes
Assigned by Router DHCP
-129.168.173.64
Assigned by Router DHCP
Mot Used
Mot Used
Mot Used

Router with DHCP

192.168.178.1

This example shows a common network setup with a DHCP server assigning IP addresses to all devices. DHCP is
enabled and responsible for giving the iPackACCESS and computer their IP addresses. In the iPackACCESS
settings, DHCP is turned “ON” and Static IP address is not used. No email is enabled, and no DNS servers are

specified; data are available over the local network.

Network Configuration

Parameter

iPackACCESS

Computer

Enable DHCP:

Yes

Yes

Static IP Address

Assigned by DHCP (N/A)

Assigned by DHCP

Subnet Mask

Assigned by DHCP (N/A)

Assigned by DHCP

Gateway N/A Not used
DNS1 0.0.0.0 Not used
DNS2 0.0.0.0 Not used
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Router with DHCP and Internet email

DNS Server 2

IP Address: 203.64.22,123

DNS Server 1

IP Address: 203.64.21.245

Network Status

TP: 1592.168.32.100

DNS: 203.64.21.245
0:01:36 9:48

SymphoniePRO

iPackACCESS

Network

BGAN MM Satellite Module Conmected [

Enable DHCF (|

iPack Static IP Address | 300 068 3000

Subreet Matk
Gateway
Primary DS Server

Secondany DNS Server

352553350
152.165.3.1

I3 E4 T 45

A0 0EY

Internet Mail Server

mail.myisp.com

Wodbus Client Computer Settings:

Enable DHCP: Yes

Static IP Address:  Assigned by Router DHCF
-192.168.2.11

Subnet Mask: Assigned by Router DHCP

Gateway: Not Used

DMNS1: Not Used

DNS2: Mot Used

B o

To Internet
Router with DHCP
152.168.3.1

A W T T T—
_-
DHCP Assigns Computer’'s

IP Address

This example shows a network with email enabled and the DHCP server assigning an IP address only to the
computer, not the iPackACCESS. The iPackACCESS has DHCP off, which means it has a fixed IP address. The
iPackACCESS must have the same Subnet as the computer and router. The computer has DHCP enabled, so the
router provides the computer with an IP address. This example has both the DNS servers enabled and the SMTP
server information (set in the Schedules tab in the SymphoniePRO Desktop Application, described in section

3.3).
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Network Configuration
Parameter iPackACCESS Computer
Enable DHCP: No Yes
Static IP Address 192.168.3.100 Assigned by DHCP
Subnet Mask 255.255.255.0 Assigned by DHCP
Gateway 192.168.3.1 Not used
DNS1 203.64.21.245 Not used
DNS2 203.64.22.123 Not used

Networking Considerations

e Modbus default port is 502 but iPackACCESS can be configured to use any port number.

e iPackACCESS supports DHCP for automatic configuration of network address.

e If DHCP is disabled on either the iPackACCESS or the PC, you will need to manually edit the Static IP Address,
Subnet Mask, and Gateway IP Address on that device. Your IT administrator may be able to assist you with
assigning the appropriate adderesses.

e As asecurity feature, the iPackACCESS can be configured to limit the allowed connections.

e iPackACCESS implements a standard 10baseT Ethernet interface that can auto-negotiate full or half duplex
and adjust for crossover.

e iPackACCESS allows up to 4 simultaneous client connections.

e iPackACCESS allows configuration of SMTP port to accommodate different firewall settings.

Connect to Network

Connect and secure the cable assembly to the iPackACCESS’s Ethernet port, and connect the other end to your
network or to a computer running the NRG Modbus Demo Client utility.

Verifying Network Connection

SymphoniePRO’s Connection Status screen [Home][2][2][2] provides Ethernet status, Network status, email

status, and MetLink status. Use the right arrow to toggle between the different status screens.

The Ethernet status screen will tell you if the iPack is connected via Ethernet, as well as the type of connection
(Half Duplex or Full Duplex). If no network connection is detected, the screen will display “No Link Detected”.

The Network status screen shows the IP address assigned to the iPackACCESS (either through direct assignment
or DHCP) and the DNS server being used.

The Modbus status screen [Home][2][2][7] shows the Modbus server state and the number of clients
connected.
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To verify network communication, open a Command Prompt window on a computer connected to the same
network as the iPackACCESS. At the command prompt, type “ping” followed by the iPackACCESS’s IP Address,
and hit Enter. The display should show successful communication with no packet loss.

Once successful connection and communication have been verified, start your Modbus client and make sure
that it communicates successfully.

NRG Modbus Demo Client

The NRG Modbus Demo Client communicates with the iPackACCESS via Modbus and can be used to poll the
Modbus registers of the iPackACCESS. The purpose of this demo application is to provide a simple way to verify
network connectivity and test data streams from each attached sensor.

The NRG Modbus Demo Client is included in the installation of SymphoniePRO Desktop Application and can be
found in Document\Renewable NRG Systems\Utilities after the first time SymphoniePRO Desktop Application is
run. The Modbus Demo Client can also be downloaded from the NRG website:
http://www.nrgsystems.com/services-support/documentation-and-downloads/software-downloads.

Modbus Server Type Read Input Registers (Function 4)

PRSOOCTTP VMR RecuestDota | Acddress | Registers | Duration (ms) |
1

IP Address Part Configuration Information 0 2
10216801 502 One Second Data 1500 58 N RG Syste ms.
. Statistical Data 2500 125
Register Block .
Statistical Data 2625 113
[ALL Diagnostic Infermation 3000 21

Save results to data file

| > Start Modbus Client | Not Connected

Modbus Data

Iﬁ

32 Bit Floating point number 12345678
Unsigned 32 Bit number 123456789
Unsigned 16 Bit number 12345

Site Number

FloatingPoint32Bit 000000 00
UnsignedInteger32Bit 0000 00 00
UnsignedIntegerl6Bit 0000
UnsignedInteger32Bit 0000 00 00
Unsignedinteger32Bit 0000 00 00
Unsignedintegerl8Bit 0000
UnsignedInteger32Bit 0000 00 00
UnsignedInteger32Bit 0000 00 00
UnsignedInteger32Bit 0000 00 00
Unsignedintegerl8Bit 0000
UnsignedInteger32Bit 0000 00 00
UnsignedInteger32Bit 0000 00 00
UnsignedIntegerl6Bit 0000

Logger Serial Mumber

Logger Model Mumber

Logger Model Version Number

Logger Firmware Version Number

iPack Serial Number

iPack Model Number

iPack Model Version Number

iPack Firmware Version Number
1500 Year

(R = T e T e R e R e T e Y e T e Y e Y e S e R e Y ]

Version: 1110

4
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This application can be run directly from the executable file, with no installation required. It can be run directly
from a USB drive or from a network file server, making it easy to test from any location on the network without
the need for Administrator rights and program installations.

Checking iPack status
The iPack status can be verified through the iPack ([Home][2][2]) menu on the SymphoniePRO logger’s LCD
screen. Refer to Section 3.5. of the SymphoniePRO manual for more details about the menu options.

Using the Modbus Demo Client

Start the application by double-clicking the NRGModbusDemoClient.exe file. Make sure SymphoniePRO +
iPackACCESS is selected from the Modbus Server Type dropdown.

Enter the active IP Address of the iPackACCESS (the iPackACCESS’s IP address can be found by pressing
[Home][2][2][2] on the logger’s keypad and pressing the right arrow to get to the Network status screen).
Change the Port number, if you are using a port other than 502.

By default, the Modbus Demo Client will display all Modbus registers. You can choose to only look at a certain
set of registers by selecting a different Register Block from the dropdown.

Press the Start Modbus Client to begin polling the iPackACCESS registers.

Since the iPackACCESS can support multiple Modbus clients, this application can be used simultaneously with
other Modbus clients, which may be helpful in debugging the setup of Modbus tag information in the end user
application.

Modbus Protocol

The iPackACCESS follows Modbus Application Protocol Specification V1.1b. The standard exception codes in the
table below are supported.

Modbus Exception Codes

Code Name Meaning
01 ILLEGAL FUNCTION The function code is not supported by the iPackACCESS or is not
in the correct state to be able to perform the function.
02 ILLEGAL DATA An address in the requested data range is not an allowable
ADDRESS address.
03 ILLEGAL DATA VALUE | The value in the data field is not allowable by the iPackACCESS.
04 SLAVE DEVICE An unrecoverable error occurred when the iPackACCESS was
FAILURE performing the request.
SymphoniePRO User Manual support@nrgsystems.com | Page 161

Rev. 8 11 January 2018



Input Register Data and Addressing

The iPackACCESS only supports the “Input Register” and “Holding Register” primary tables. Therefore, only
Modbus function 3 and 4 will be supported. These functions are read-only. The client will request that the input
register or holding register table be read by sending function 3 or 4, the start address, and the number of
registers that it would like to read.

The Modbus registers are organized into contiguous address blocks, so that the client can easily query an entire
block of one particular type of data. The blocks and their starting addresses are listed below, and a more
complete list of registers is provided in the tables in the following section.

Configuration Information: Address 0

Real-time (one-second) scaled data: Address 1500
Statistical scaled data: Address 2500

Diagnostic data: Address 3000

Each Modbus register holds 16 bits of data. For data that is larger than 16 bits, it will be split among multiple
registers in big endian format. For example, all sensor data are represented in 32-bit floating point format. Each
of these values is contained in two Modbus registers, where the first register contains the most significant half
of the word and the second register contains the least significant half. A list of register addresses is provided
below.

A timestamp is provided for each block of data. The real-time data timestamp is the latest timestamp sent from
the logger. The statistical data timestamp is the time at the beginning of the last calculated interval. Each
timestamp has the year, month, day, hour, minute, and seconds stored in a different register in this sequence.

In the statistical data block, each channel contains a pair of registers for each type of statistic: average or total,
standard deviation, maximum, minimum, and maximum gust (anemometer channels only), in that order.
Channel 1’s first register starts after the last timestamp register.

Modbus Registers

System Configuration Data

32 bit Floating point representation of

the number 12345678 32 bit Floating Point

SymphoniePRO User Manual support@nrgsystems.com | Page 162
Rev. 8 11 January 2018



Unsigned 32 bit representation of the

2 2 number 123456789, Unsigned 32 bit Integer
4 1 Unsigned 1?\5:;;2??5;2;&]0“ of the Unsigned 16 bit Integer
5 2 Site Number Unsigned 32 bit Integer
7 2 Logger Serial Number Unsigned 32 bit Integer
9 1 Logger Model Number Unsigned 16 bit Integer
10 2 Logger Model Version Number Unsigned 32 bit Integer
12 2 Logger Firmware Version Number Unsigned 32 bit Integer
14 2 iPack Serial Number Unsigned 32 bit Integer
16 1 iPack Model Number Unsigned 16 bit Integer
17 2 iPack Model Version Number Unsigned 32 bit Integer
19 2 iPack Firmware Version Number Unsigned 32 bit Integer
Scaled Real-Time (1 Second) Data for Physical Channels
1500 1 Real Time Year Unsigned 16 bit Integer
1501 1 Real Time Month Unsigned 16 bit Integer
1502 1 Real Time Day Unsigned 16 bit Integer
1503 1 Real Time Hour Unsigned 16 bit Integer
1504 1 Real Time Minute Unsigned 16 bit Integer
1505 1 Real Time Second Unsigned 16 bit Integer
1506 52 Array of scaled one second data for all 26 Array of 32 bit Floating

physical channels.

Point numbers
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Scaled Statistical Data for Physical Channels

2500 1 Statistical Interval Year Unsigned 16 bit Integer
2501 1 Statistical Interval Month Unsigned 16 bit Integer
2502 1 Statistical Interval Day Unsigned 16 bit Integer
2503 1 Statistical Interval Hour Unsigned 16 bit Integer
2504 1 Statistical Interval Minute Unsigned 16 bit Integer
2505 1 Statistical Interval Second Unsigned 16 bit Integer
2506 2 Counter Channel 1 Average or Total 32 bit Floating Point
2508 2 Counter Channel 1 Standard Deviation 32 bit Floating Point
2510 2 Counter Channel 1 Maximum 32 bit Floating Point
2512 2 Counter Channel 1 Minimum 32 bit Floating Point
2514 2 Counter Channel 1 Maximum Gust 32 bit Floating Point
Repeat for 11 more Counter Channels
2626 2 Analog Channel 1 Average 32 bit Floating Point
2628 2 Analog Channel 1 Standard Deviation 32 bit Floating Point
2630 2 Analog Channel 1 Maximum 32 bit Floating Point
2632 2 Analog Channel 1 Minimum 32 bit Floating Point

Repeat for 13 more Analog Channels

Diagnostic Data

3000 1 Real Time Year Unsigned 16 bit Integer
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3001 Real Time Month Unsigned 16 bit Integer
3002 Real Time Day Unsigned 16 bit Integer
3003 Real Time Hour Unsigned 16 bit Integer
3004 Real Time Minute Unsigned 16 bit Integer
3005 Real Time Second Unsigned 16 bit Integer
3006 Temperature (Celcius) 32 bit Floating Point
3008 12V Nominal Battery Voltage (Volts) 32 bit Floating Point
3010 12V Nominal Batt(er;yA?urrent to Sensors 32 bit Floating Point
3012 2V Nominal DCell or iPack Voltage (V) 32 bit Floating Point
3014 5V Current to Sensors (mA) 32 bit Floating Point
3016 IsanSD ((:i;_?rllj):/(:g)d'::::ehe logger Unsigned 16 bit Integer
3017 Free Memory in the SD Card in KB Unsigned 32 bit Integer
3019 Used Memory in the SD Card in KB Unsigned 32 bit Integer
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APPENDIX G | GROUNDING & LIGHTNING PROTECTION

Meteorological sensors, loggers, and towers accumulate static electrical charge unless they are properly
grounded. High winds, low humidity, and the height of the tower above ground increase the rate of charge
accumulation. Charge continues to accumulate until the developed voltage difference, sometimes thousands of
volts relative to ground, causes dielectric breakdown and an electrostatic discharge (ESD). ESD will damage any
scientific instrument or sensor, including NRG loggers, NRG 40C anemometers, or NRG 200P wind vanes. By
attaching an NRG logger or other instrument to a properly grounded TallTower™, and sensors to the logger, the
logger and sensors will also be electrically grounded.

Note - Properly grounding your system helps protect your sensors, your wind measurement instruments, and
your wind data! It is your responsibility to provide proper earth grounding for the tower, logger, and sensors. All
warranties on NRG instruments and sensors are voided if your system is not properly grounded.

For many sites, the NRG grounding kit provides all the needed parts to earth ground your TallTower™ and
instrumentation. The grounding kit includes a copper-clad lightning spike, copper ground wire, and two copper
clad ground rods. Determine the soil type and classify its resistivity. The lower the resistivity, the better the
earth ground.

Soil Type Average Soil Resistivity per cm (Ohms-cm)
1. Ashes, cinders, brine, waste 2370
2. Clay, shale, gumbo, loam 4060
3. Same, with varying proportions of sand and gravel 15800
4. Gravel, sand, stones with little clay or loam 94000

The grounding kit will perform adequately in type 1 and 2 soils. For other soil types, or for sites with a high
incidence of lightning, you will need to augment the earth grounding system. Consult NRG for more information.

Installation
The grounding kit is usually installed before the sensors and sensor cabling in a new installation, but may also be
retro-fitted to an existing tower installation. Refer to the drawing on the next page. To install the grounding kit:

1. Drive the two ground rods through the holes provided in the TallTower™ baseplate when laying out the
tower. Leave enough of each rods above the baseplate to attach the ground wires.

2. Raise the TallTower™ slightly off the ground. Attach the top end of the copper ground wire to the lightning
spike using one of the supplied ground clamps. Mount the lightning spike to the tower using the two supplied
stainless steel band clamps.

3. Unwind the ground wire to the base of the tower, wrapping the wire around the tower in a downward spiral,1
turn every 6 meters (20 feet) as shown in the figure. Tape the wire securely to the tower every 1 to 2 meters (3
to 6 feet) to prevent the wire being damaged by wind motion or icing.
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4. For best protection, mount all sensors below a 45° cone from the lightning spike, as shown in the drawing
below. Sensors on top-mount or Z booms may be at the top of the tower. For sensors on side mount booms,
keep the boom at least 0.6 m (2 feet) below the top of the tower.

5. Attach the bottom end of the ground wire to BOTH ground rods using the supplied clamps. This is easiest if
the first clamp is threaded over the end of the ground wire before leading the wire to the second clamp.

Lightning Spie

Hownt oll sensors below the 43°cone
fram the lightning spike fee
best protection

Grourd wire
conrmcted to

spike with
ground clamp

Logger in Shelter koo
Lagger Ground cable comnected
ta Logger Growsd Stuwd 4

/e
L€

/ Logger Grownd Colkle
Logger ground coble and

Tower ground wire Tower ground wire connected
connected to grows rod to both growwd rods
uging ground clang

Drive both ground rods through
holes n base plate.

Check locol conditions for
adeguate sold conduciivity,
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6. Ground your NRG logger. Connect the logger grounding cable supplied with the logger from the wiring panel’s
grounding post to one of the ground rods, using the same ground clamp as for the tower ground. Cut the ground
wire to the required length; do not roll or coil any excess length of ground wire. Ground the logger immediately
after mounting it to the TallTower™ and prior to connecting the sensors to the wiring panel.
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APPENDIX H | POWER BUDGET

NRG Systems prides itself on our 30 year history of producing very low-power consumption data loggers that
can be left to run autonomously for years with just a small PV attached to the iPack. The SymphoniePRO logger
has many new features, including additional channel capacity. SymphoniePRO therefore uses more power than
a SymphoniePLUS3 and requires a higher output PV panel (sold separately). If using the SymphoniePRO like a
SymphoniePLUS3 (daily logger initated calls), there will not be an appreciable performance difference, and the
standard iPack and PV panel will provide autonomous power for latitudes below 45 degrees.

Because the SymphoniePRO supports remote conections where a user can remotely monitor and update a
logger, the logger system may spend more time with the modem on than previous Symphonie models
(depending on the frequency of such activity). This communcation preference, along with sensor preferences,
are the two main drivers of overall power consumption for the fielded system.

Sensor Power - Anemometers

Anemometers provided by NRG Systems such as the NRG Class 1, NRG 40C, and Windsensor P2546C-OPR
sensors do not consume any power. This is because these sensors utilize a robust and simple coil and magnet
pickup system, which generates its own power. Optical scanning anemometers will consume power, and this
consumption can add up when using several such sensors. For example, Thies First Class and Vector
anemometers will consume about 15.6 mW each.

Sensor Power — Analog Sensors

Analog sensors provided by NRG Systems are designed with power consumption in mind. For example, the NRG
110S temperature sensor draws under 200 micro-amperes of current, and because the sensor can be turned off
between one-second readings, it only consumes 0.05 mW. The NRG BP20 barometric pressure sensor consumes
2.9 mW, and the NRG RH5X relative humidity sensor consumes 31.2 mW of power. The NRG 200P vane
effectively draws no appreciable power.

System Example

For some perspective, let’s consider a meteorological tower outfitted with 4 NRG Class 1, 3 Thies FCA, 3 NRG
200P vanes, 2 NRG 110S temperature sensors, 1 NRG BP20 and 1 NRG RH5X. If this system were to come on
once per day, transmit data to the office and then stay online in “listening mode” for the remainder of 10
minutes, the SymphoniePRO system would consume about 20% more power than a SymphoniePLUS3 equipped
tower. Note the SymphoniePLUS3 would call in and download the data without any listening mode available,
and if the SymphoniePRO listening time were decreased, the power consumption would also decrease. Because
the standard NRG PV panel power output has been increased by over 100% for the SymphoniePRO system, this
situation presents no issues. Testing reveals that for lattitudes below 45 degrees, a SymphoniePRO could be
configured to make 12 such calls per day, even with an extra NRG RH5X and NRG BP20 connected and maintain
autonomy.

Because iPackGPS has extra terminals to add PV and battery, the SymphoniePRO system is flexible enough for
use in higher lattitudes by adding external battery power. The PV inputs only charge the internal battery, so
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even if an external battery is connected, a PV larger than 20 Watts connected to the logger does not increase
available power. The external battery terminals should be utilized for locations that experience long periods of
darkness. Again, the usage will follow closely the solutions already in place for the SymphoniePLUS3.
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APPENDIX | | WARRANTY

NRG Systems (NRG) warrants its products for a period of two years from date of original purchase solely for the
benefit of the original consumer purchaser. If this product is determined to be defective in materials or
workmanship, NRG will, at NRG’s option, repair or replace this product without charge. This warranty does not
cover damage due to improper installation or use, accident or misuse, damages due to any unauthorized service
or lightning. This warranty also will not apply if any seal on any instrument or sensor is broken, if any cable has
been severed, or the equipment was not adequately grounded.

To return a defective product, request an RMA (return merchandise authorization) number by calling us at the
number below or by emailing support@nrgsystems.com, or by submitting a request through our website’s

Technical Services area.

Please provide the serial number of the item as well as date of purchase. No products will be accepted for
warranty work without an RMA number. The product must be returned, postage prepaid, to NRG with a brief
description of the problem, RMA number and a return address with phone number.

The foregoing limited warranty is given in lieu of all other warranties, express or implied. NRG specifically
disclaims all implied warranties including, but not limited to, any implied warranties of merchantability and
fitness for a particular purpose.

The above limited warranty expressly excludes, and NRG shall not be liable for, any incidental or consequential
damages caused by or related to the selection, use of, inability to use or malfunction of this product.

NRG will make a good faith effort to repair or replace promptly any product which proves to be defective within
the warranty period. First, contact NRG or the representative from whom the product was purchased and ask
for an RMA number. Inspect your shipments for damage to packages or missing packages immediately upon
receipt. Record any such exceptions on the freight receipt of the delivery agent. If any contents are damaged or
missing, report this in writing to the freight carrier and send NRG a copy of the damage report. If you insured the
shipment yourself, report any damages to your insurance carrier.

Sending Items for Repair

International Customers

Contact NRG Systems by phone, email, or through our website to obtain an RMA number (Return Material
Authorization). Write the RMA number clearly on all shipping cartons.

Tel: 802-482-2255 Fax: 802-482-2272

Email: support@nrgsystems.com Website: https://www.nrgsystems.com/technical-support

Before sending the repair item to NRG Systems, check with your local customs authorities about provisions in
your country for exporting and re-importing repair items. Some countries treat repair shipments like new
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shipments and charge import duties and taxes again upon re-importation. Other countries have specific steps to
follow or specific forms to complete which help reduce the import duties upon re-import of the item.

Send your item to NRG Systems "Delivery Duty Paid" (see address below) using a door-to-door courier service
such as UPS, FedEx, or DHL. If the repair is not urgent, please send your package by Airmail. (Courier services
deliver the package directly to us, customs cleared.)

NRG Systems will not accept packages shipped Freight Collect or with Collect charges.
If NRG Systems refuses the shipment, the courier service will charge your account return freight charges.
DO NOT send return items by direct or consolidated air freight service with an airline.

The cost for air freight may seem lower than the courier service, but air freight costs do not include customs
clearance, airport handling, break bulk fees, and inland delivery to NRG Systems.

Attach a Commercial Invoice to the carton. The Commercial Invoice should include the following information:
Name and address of the shipper.

NRG Systems' complete address and telephone number as the consignee. Example of ship to address:

Description of the items being returned. NRG Systems
Attn: RMA#
Quantity of each item being returned. 110 Riggs Road
Hinesburg VT 05461 USA
Value for customs / insurance (purchase price or replacement cost). 1-802-482-2255

Number of cartons with respective weights and dimensions.
Please include the following statement to avoid paying US import duties:

"These items are being returned to their U.S. manufacturer. Country of manufacture and origin is USA, HTS
CODE 9801.00.1012."

Pack your repair item in a sturdy packing carton. Tag each item with a brief description of the problem.

Insure your shipment against damage or loss in transit. Be sure to check the appropriate box and enter a "Value
for Carriage" (insurance) on your air waybill. The value is the purchase price of the equipment or what it would
cost to replace the equipment if the shipment were lost. Keep a record of the tracking number.

Once your item arrives, we will assess the item and notify you of the repair cost. Any repair charges and freight
costs, if applicable, are payable before NRG Systems will return the repaired item to you via door-to-door
courier service. NRG Systems will send you a shipment advisement when the repaired item is shipped.

US Customers

Please see items 1, 4, and 5 above. Send your item(s) to NRG Systems “Freight Prepaid and Insured.” Shipments
sent freight collect will not be accepted by NRG Systems.
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APPENDIX J | TECHNICAL SPECIFICATIONS

DESCRIPTION

Instrument type

Applications

Instrument
compatibility

DATA
COLLECTION

Sampling interval

Averaging
interval

SymphoniePRO Data Logger |

26-Channel (#8547)

26 channel internet-enabled micropower
data logger for the renewable energy
industry

Wind and solar resource assessment,
power performance monitoring, and
forecasting

Symphonie iPack Communication + Power
Modules:

iPackGPS | GSM/GPRS

iPackGPS | 3G GSM

iPackGPS | CDMA

iPackACCESS | BGAN M2M Satellite

iPackACCESS | Modbus TCP

1 Hz (IEC 61400-12-1 compliant)

10-minute by default; user-selectable
alternatives (1, 2, 5, 10, 15, 30, and 60
minutes)

SymphoniePRO Data Logger |

16-Channel (#11270)

16 channel internet-enabled micropower
data logger for the renewable energy
industry

Wind and solar resource assessment,
power performance monitoring, and
forecasting

Symphonie iPack Communication + Power
Modules:

iPackGPS | GSM/GPRS

iPackGPS | 3G GSM

iPackGPS | CDMA

iPackACCESS | BGAN M2M Satellite

iPackACCESS | Modbus TCP

1 Hz (IEC 61400-12-1 compliant)

10-minute by default; user-selectable
alternatives (1, 2, 5, 10, 15, 30, and 60
minutes)



Real time clock

Storage medium

Channel Capacity

Counter Channels
Sensor
Compatibility

SymphoniePRO Data Logger |

26-Channel (#8547)

Internal battery-backed with GPS or
internet time synchronization (with iPack)

User-selectable storage of statistical data
with optional storage of raw (1 Hz)
sample data

8 MB internal flash memory

Options for either 512 MB or 2 GB SD card

12 counter channels

14 analog channels: 7 built-in, 7
configurable with signal conditioning
modules (P-SCMs)

Compatible with a wide array of industry-
standard anemometers including:

NRG 40C, Class 1, or compatible sine wave
anemometers

Opto anemometers
Reed switch anemometers

Other frequency signals up to 2,500 Hz,
12 V excitation is provided by logger
Includes totalizer mode for Tipping Bucket
Rain Gauge and other accumulator
sensors

SymphoniePRO User Manual
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SymphoniePRO Data Logger |

16-Channel (#11270)

Internal battery-backed with GPS or
internet time synchronization (with iPack)

User-selectable storage of statistical data
with optional storage of raw (1 Hz)
sample data

8 MB internal flash memory

Options for either 512 MB or 2 GB SD card

Eight (8) counter channels

Eight (8) analog channels: Five (5) built-in,
Three (3) configurable with signal
conditioning modules (P-SCMs)

Compatible with a wide array of industry-
standard anemometers including:

NRG 40C, Class 1, or compatible sine wave
anemometers

Opto anemometers
Reed switch anemometers

Other frequency signals up to 2,500 Hz,
12 V excitation is provided by logger
Includes totalizer mode for Tipping Bucket
Rain Gauge and other accumulator
sensors
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Analog Channels
Sensor
Compatibility

Analog
Measurement
Accuracy

RS-485 Channels
Sensor
Compatibility

SymphoniePRO Data Logger |

26-Channel (#8547)

Compatible with a wide array of sensors
including:

NRG standard analog sensors (200P Wind
Direction Vane, 110S Temperature, BP20
Barometric Pressure, RH5X Relative
Humidity, etc.)

Industry-standard pyranometers (Li-Cor
LI-200SZ, Hukseflux LP0O2, SR11, SR12,
SR20, Kipp & Zonen CMP3, CMP11,
CMP21)

Wide range of other compatible sensors,
individually verified upon request

Built-in channels 13-15: 0 to 5 V Analog;
2.5 or 5V excitation; no P-SCMs required

Built-in channels 16-19: 0 to 5 V Analog; 5
or 12 V excitation; no P-SCMs required

P-SCM Channels 20-26 (signal range
dependent on individual P-SCM card)

0.04% of full scale

Not currently available

SymphoniePRO User Manual
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SymphoniePRO Data Logger |

16-Channel (#11270)

Compatible with a wide array of sensors
including:

NRG standard analog sensors (200P Wind
Direction Vane, 110S Temperature, BP20
Barometric Pressure, RH5X Relative
Humidity, etc.)

Industry-standard pyranometers (Li-Cor
LI-200SZ, Hukseflux LP02, SR11, SR12,
SR20, Kipp & Zonen CMP3, CMP11,
CMP21)

Wide range of other compatible sensors,
individually verified upon request

Three (3) Built-in channels: 0 to 5 V
Analog; 2.5 or 5 V excitation; no P-SCMs
required

Two (2) Built-in channels: 0 to 5 V Analog;
5 or 12 V excitation; no P-SCMs required

Three (3) P-SCM Channels: signal range
dependent on individual P-SCM card

0.04% of full scale

n/a
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Parameters
recorded for each
channel

Data delivery

Security

RESOLUTION

Analog
measurement
resolution

SOFTWARE

SymphoniePRO Data Logger |

26-Channel (#8547)

Average

Standard Deviation

Minimum / Maximum 1-sec sample
Maximum 3-sec gust with direction

Sum for totalizer inputs
Note - Statistics reported on each channel
dependent on measurement type

Automated delivery via iPack
Direct live connection through iPack
USB connection

Read from SD card

Logger access PIN with 2-day lockout after
8 failed attempts

128-bit data file encryption with user-
specified password

16-bit A/D conversion (76 uV resolution
across 5 V range)
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SymphoniePRO Data Logger |

16-Channel (#11270)

Average

Standard Deviation

Minimum / Maximum 1-sec sample
Maximum 3-sec gust with direction

Sum for totalizer inputs
Note - Statistics reported on each channel
dependent on measurement type

Automated delivery via iPack
Direct live connection through iPack
USB connection

Read from SD card

Logger access PIN with 2-day lockout after
8 failed attempts

128-bit data file encryption with user-
specified password

16-bit A/D conversion (76 uV resolution
across 5 V range)
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Type

Capabilities

CONFIGURATION

User interface

SymphoniePRO Data Logger |

26-Channel (#8547)

Windows (7or later) compatible
application

Import data files
Output tabular text files

Configure SymphoniePRO data loggers
and Symphonie iPacks

Store configuration files for repeat
programming

View live data including diagnostics via
remote connections

Manage automated connections

Administer firmware updates to
SymphoniePRO data loggers and
Symphonie iPacks

Integrate with enterprise-level programs
via command line mode

Includes integrated map and exports KML
files

SymphoniePRO Desktop Application

LCD with 16 button keypad with audible
feedback
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SymphoniePRO Data Logger |

16-Channel (#11270)

Windows (7or later) compatible
application

Import data files
Output tabular text files

Configure SymphoniePRO data loggers
and Symphonie iPacks

Store configuration files for repeat
programming

View live data including diagnostics via
remote connections

Manage automated connections

Administer firmware updates to
SymphoniePRO data loggers and
Symphonie iPacks

Integrate with enterprise-level programs
via command line mode

Includes integrated map and exports KML
files

SymphoniePRO Desktop Application

LCD with 16 button keypad with audible
feedback
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Configurable
parameters

CONNECTIONS

Sensor wiring

Expansion slots

Communication
ports

POWER
REQUIREMENTS

SymphoniePRO Data Logger |

26-Channel (#8547)

All parameters configured with PC using
SymphoniePRO Desktop Application
through MetLink connection (USB or
TCP/IP)

Sensors connected to wiring panel

Field wiring panel mounted in shelter box
connected to logger via interconnect
cable

Ground stud connects to earth ground
with included ground cable

Seven (7) signal conditioning module slots
accept analog P-SCMs

Dedicated USB-B port on logger faceplate
for configuration

Dedicated male DB25 interfaces to one
optional iPack communications module

Two (2) RS-485 serial communication
ports on wiring panel

SymphoniePRO User Manual
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SymphoniePRO Data Logger |

16-Channel (#11270)

All parameters configured with PC using
SymphoniePRO Desktop Application
through MetLink connection (USB or
TCP/IP)

Sensors connect to wiring panel

Field wiring panel plugs directly into
Logger

Wiring panel ground stud connects to
earth ground with included ground cable

Three (3) Analog channels configurable
with P-SCM signal conditioning modules

Dedicated USB-B port on logger faceplate
for configuration

Dedicated male DB25 interfaces to one
optional iPack communications module
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Batteries

External power
input

External solar
input

External power
output

INSTALLATION

Mounting

Tools required

SymphoniePRO Data Logger |

26-Channel (#8547)

Two (2) 1.5 volt D-Cell batteries (included
with logger)

iPackGPS equipped with PV provides
autonomous power to data logger when
connected, making D-Cell batteries back
up power (nominal configuration)

Provided by iPack

Provided by iPack

Provided by iPack (iPackACCESS only)

Logger and iPack attach to logger
mounting bracket; Keyed slots allow for
easy installation/removal in shelter box

Wiring panel mounts separately to shelter
box back plate with four (4) Phillips 10-32
x 0.5 in. screws

Screwdriver for wiring input terminals
(included)
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SymphoniePRO Data Logger |

16-Channel (#11270)

Two (2) 1.5 volt D-Cell batteries (included
with logger)

iPackGPS equipped with PV provides
autonomous power to data logger when
connected, making D-Cell batteries back
up power (nominal configuration)

Provided by iPack

Provided by iPack

Provided by iPack (iPackACCESS only)

Logger and iPack attach to logger
mounting bracket; Keyed slots allow for
easy installation/removal in shelter box

Wiring panel mounts directly to Logger
with two screws

Screwdriver for wiring input terminals
(included)
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ENVIRONMENTAL

Operating
temperature
range

Operating
humidity range

PHYSICAL

Weight

Dimensions

MATERIALS

Wiring panel

Enclosure

SymphoniePRO Data Logger |

26-Channel (#8547)

8 mm (5/16 in.) wrench or nut driver for
mounting screws and logger ground lug

-40 °C to 65 °C (-40 °F to 149 °F)

0 to 100% relative humidity non-
condensing

1.3 Kg (2.6 Ibs) including batteries

Logger=22.2cm x 18.7cm x 7.4 cm (8.7
in.x7.4in.x2.9in.)

Wiring panel =30 cm x 12 cm x5 cm

40.6 cm (16 in.) interconnect cable

Formed aluminum enclosure, zinc-plated
screws and terminals

Weatherproof polycarbonate
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SymphoniePRO Data Logger |

16-Channel (#11270)

8 mm (5/16 in.) wrench or nut driver for
mounting screws and logger ground lug

-40 °C to 65 °C (-40 °F to 149 °F)

0 to 100% relative humidity non-
condensing

1.3 Kg (2.6 Ibs) including batteries

Logger (including wiring panel): 22.2 cm x
20.1cmx7.6cm (8.7 in.x7.9in.x3.0in.)

Black ABS enclosure

Zinc-plated screws and terminals

Weatherproof polycarbonate
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APPENDIX K | REFERENCES

Some of our products incorporate software that is available in the open source community, including
www.freertos.org (version 6.00) and www.savannah.nongnu.org. The information that follows is provided to
comply with the terms of use.

www.freertos.org

FreeRTOS is a real time operating system available in the open source community and utilized in SymphoniePRO
firmware. Source code is available from NRG upon request.

www.savannah.nongnu.org
The IwlP lightweight TCP/IP stack in the SymphoniePRO Logger.
(Copyright (c) 2001-2004 Swedish Institute of Computer Science. All rights reserved.)

Redistribution and use in source and binary forms, with or without modification, are permitted provided that
the following conditions are met:

Redistributions of source code must retain the above copyright notice, this list of conditions and the following
disclaimer.

Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

The name of the author may not be used to endorse or promote products derived from this software without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE AUTHOR "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO,
PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Radio compliance

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to Part
15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful interference in a
residential installation. This equipment generates, uses, and can radiate radio frequency energy and, if not
installed and used in accordance with the instructions, may cause harmful interference to radio
communications. However, there is no guarantee that interference will not occur in a particular installation.
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If this equipment does cause harmful interference to radio or television reception, which can be determined by
turning the equipment off and on, the user is encouraged to try to correct the interference by one or more of
the following measures: Re-orient or relocate the receiving antenna, increase the separation between the
equipment and receiver, connect equipment and receiver to outlets on different circuits, or consult the dealer or
an experienced radio/TV technician for help.
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APPENDIX L | DECLARATION OF CONFORMITY

SymphoniePRO User Manual

Rev. 8

NRG Systems Declaration of Conformity

NRGSystems
Declaration of Conformity
(in accordance with ISO/IEC 17050-1:2004)
NRG Systems Document Number: 11606, Rev B
Supplier: NRG Systems, Inc.
Supplier Address: 110 Riggs Road, Hinesburg, VT 05461, USA
Telephone: 802 482 2255, Fax: 802 482 2272
Email: sales@nrgsystems.com
Declares that the Product: SymphoniePRO Logger System, including:
Logger-SymphoniePRO, with accessories Item 8206
P-SCM Cards Items 9128, 9129, 9130, 9131, 9132, 9133, 9134,
9135, 9136, 9137, 9138
Symphonie iPacks Items 4620, 4621, 4622, 4623, 7169, 7984, 3146
SymphoniePRO Wiring Panels Item 8150 (26 channel), 11178 (16 channel)
SymphoniePRO Interconnect Cable Item 8385
Symphonie iPack Charger Item 3614
DB9 Cables Items 3333, 3178
Antenna, Yagi Item 3124

is in conformity with the requirements of the following documents:

EN61326-1 Class A “Electrical Equipment for Measurement, Control, and Laboratory Use—EMC
Requirements”, in accordance with: EN 55011; EN 61000-4-2; EN 61000-4-3; EN 61000-4-4; EN 61000-4-
6; EN 61000-4-8;

IEC 61010-1 “Safety requirements for electrical equipment for measurement, control, and laboratory

”

use
DIRECTIVE 2011/65/EU on the restriction of the use of certain hazardous substances in electrical and
electronic equipment

Additional Information:

This product complies with the requirements of the applicable directives 2004/108/EC, 2011/65/EU,
and standard EN 61010-1 and therefore, the product is CE marked in accordance with 93/68/EEC.

FCC compliance is demonstrated with compliant CISPR data.

The design documentation, test reports, and assessment laboratory accreditation are under document
control in Renewable NRG Systems Engineering.

Issued at Hinesburg, VT, USA / %/ / (//

28 June 2017 Wallaée E-Lafferty 7 VP of E/r{gineering

/
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APPENDIX M | SYMPHONIEPRO TEXT FILE FORMATS

Text File Export Types
This section describes the format of the text file exports. There are four types of export available:

e Measurements
e Diagnostic

e Events

e Communication

Export Conventions
This section describes the conventions used in this document to describe the export format.

Words enclosed in {curly braces} indicate fields that are always included.

Words enclosed in [square brackets] indicate optional content, which is driven by the configuration of the site or
channel.

Words enclosed in (parentheses) indicate non-printing characters. In cases where the line is too long to fit on
the page, the line is wrapped and a two-character indent is used.

All dates are specified in YYYY-MM-DD [HH:MM:SS] format, in local time.

Field Descriptions
The following table describes the fields used in the exports, which are described in the following sections.
Header names have been repeated across page breaks for convenience.

Field Name Description Example
Export Generation The date and time the export was generated. 2012-12-04 13:43:29
Timestamp
Software Version The version of the utility running when the export |1.0.0.197 (build 17354,
was generated. 2013-12-04)
Site Number The number of the site. 000023
Site Description The description of the site. Windy Knoll
Project The project description of the site. New Development 23
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Field Name

Description

Example

Location Description

The location description of the site.

Mt. Mansfield, north
ridge

Tower The tower description of the site NRG 60m XHD
Site Units The units setting of the site Imperial
Data Type The type of data contained in the export: Measurements
Measurements, Measurements (Turkish),
Diagnostic, Events, and Communication.
Start Date The start timestamp specified in the query. If time [2012-12-01
is omitted, 00:00:00 is assumed. If no date is
specified when creating the export (full range),
then this will be blank.
End Date The end timestamp specified in the query. If time is|2012-12-04
omitted, 00:00:00 is assumed. If no date is
specified when creating the export (full range),
then this will be blank.
Export Mode The mode used for the export: Scaled, Sensor, P-  |Scaled
SCM, Unscaled, Normal, Include Parameters.
This field is hidden unless the mode does not
match the default for the given export type.
Coordinate System The coordinate system used by NRG equipment Always WGS84
Site Latitude Latitude of site in signed degrees format. 34.2036866
Site Longitude Longitude of site in signed degrees format. -96.387250
Site Elevation Elevation of site in meters or feet. 1102
Time Zone Site time zone. All data is stored in UTC time, but |UTC-4:00

displayed in plots and exported in local time as
indicated by the selected time zone.
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Field Name

Description

Example

Logger Start Date

The timestamp that the logger with this serial
number was detected in the datastream

2014-01-01 12:34:56

Logger Model

The textual model of the logger

SymphoniePRO

Logger S/N

The logger’s serial number

820600001

iPack Start Date

The timestamp that the iPack with this serial
number was detected in the datastream

2014-01-01 12:34:56

iPack Model The textual model of the iPack iPackGPS GSM
iPack S/N The iPack’s serial number 462200001
Channel Number The logger channel number. 1

Channel Type The type of data recorded by a channel. Possible  |Anemometer

types include Anemometer, Vane, Totalizer,
Analog, Analog Simple, Diagnostic, and Input.

Effective Date

The effective start date for a sensor history item.

2014-01-31 23:23:21

Height Height above ground level of the sensor in meters |1.00
or feet.
Bearing Direction or bearing of the boom or device in 225.11
degrees relative to true north.
Bearing Name Direction or bearing of the boom or device in NE
abbreviated cardinal directions.
Scale Factor Scale factor applied to the sensor data 0.638
Offset Offset applied to the sensor data 0.35
Units Units describing the sensor data m/s
P-SCM Type Type of P-SCM card configured for the channel. P-SCM #9130, (0 to 5) V,

This is only applicable to analog P-SCM channels.

SE Input, Pulsed 5V EXC

SymphoniePRO User Manual

Rev. 8

support@nrgsystems.com | Page 186
11 January 2018




Field Name Description Example

VaneMountingAngle Vane mounting angle 180.00

Serial Number The serial number sensor for a given channel 3000010

Channel Description The description of the sensor. NRG 40C

Column N Name The name of the nth column, which is built Ch49_Anem_39.6m_E_A
automatically from the configuration data for the |vg_m/s
channel.

Column N Data The value of the nth column of data. If no datais |8.662

available for a column at a particular timestamp,
the value is left blank.

Timestamp The date and time of the row of data. 2012-12-01 14:20:00

Diagnostic Type The type of the diagnostic data shown in a column: |LoggerBatt

LoggerBatt, iPackBatt, BoardTemp, 12VExcCurr,

5VExcCurr

Class The class of event: Fault, Action, or Info Info

Event Code Numeric code of event. 201

Event Shorthand text description of event [ID_SVCOM_CONNECT_S
TART

Error Short description of error if the event is a Fault DNS server not
responding.

Description Detailed description of the event This means that the
main outbound logger
connection can not be
completed due to a
socket error.

Comm Duration The length of time for the communication session |00:00:21

in HH:MM:SS format.
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application

Field Name Description Example

Comm Reason MetLink |[Set if communication included a MetLink Listen True

Listen schedule

Comm Reason MetLink |[Set if communication included a MetLink Connect |[False

Connect schedule

Comm Reason SMTP Set if communication included a SMTP schedule True

Comm Reason FTP Set if communication included a FTP schedule False

Comm Reason Set if communication included a MetLink True

Diagnostic Diagnostic check in

Comm Reason User Set if communication was initiated by a user at the |False

Initiated logger

Comm Reason Retry Set if communication was initiated for a retry False
operation

Comm Reason Set if communication was initiated for a scheduled |True

Scheduled operation

Bytes Tx Number of bytes transmitted by the logger during |21696
the session.

Bytes Rx Number of bytes received by the logger during the |23445
session.

Signal The strength of the cellular signal when the session |64
was ended.

Result The final result of the session. This is either Success |Success
or an error code.

Comm Message Message identifying connection to desktop NRGsystems\rhm

Column Types

The following table describes all of the columns types that appear in the measured data exports.
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Column Type Description

Avg Arithmetic mean of all samples in the reporting period.

SD Sample Standard Deviation. A measure of how much variation or dispersion
exists from the average (arithmetic mean). A low standard deviation
indicates that the data points tend to be very close to the mean, whereas
high standard deviation indicates that the data points are spread out over a
large range of values.

Min The lowest recorded sample in the period.
Max The highest recorded sample in the period.
Gust The mean value of the highest consecutive three samples of data in the

reporting period.

GustDir The direction of the maximum gust.
Total The total value accumulated over the reporting period.
Sample The measurement sample (not statistical) for the given time.

Column Modes
The following table describes all of the columns modes that appear in the measured data exports.

Column Mode Description

Anem The channel is reporting anemometer speed information

Vane The channel is reporting wind direction information

Analog The channel is reporting generic or simple analog information

Sum The channel is reporting totalizer information
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Column Names

Column names are described without spaces in order to improve readability in a basic text editor to avoid
confusion with the tab column separators. The following describes how a column name is generated in an
export:

Measurements Export:

Ch{Channel Number} {Channel Mode} {Height} {Bearing Name} {Column Type} {Units}
Diagnostic Export:

{Diagnostic Type} {Column Type} {Units}

Export Rules
The exports must be able to present data from multiple datapoint types for a given channel as that channel may
change in its configuration over time. Also, channels may be disabled and enabled independently across time.

The following rules govern how the exports handle these cases:

The columns generated for a channel represent the superset of all column types reported by that channel over
the history covered by the given export. For example, if digital channel 3 changed from anemometer to totalizer,
then channel 3 would have the following columns: Avg, Min, Max, SD, Gust, & Total. The data for the first five
columns would be mutually exclusive in the export as the channel may not report both types at the same time.

Columns that do not have any data in them are not exported. If channels 7-12 are disabled, then the export does
not have any columns representing those channels (there are no blank “(tab)(tab)” columns).

Rows that do not have any data in them are not exported. If there is no data for a time that would otherwise
typically have data (10 minute boundary, for example), there is no row generated for that time.

These rules allow the export file to work in a manner that is similar to how the underlying datastream is
structured. This is desirable because it allows future datapoints to be created without the repercussions of
fitting the fields into a more rigidly structured export format. Also, it reduces file size which is important when
considering exports of sample data.

Export Header Format
The beginning of the header information is identical across all export types. This is referenced in the proceeding
export formats as { Export Header} and is defined as follows:

NRG Systems SymphoniePRO Desktop Application
Software Version:(tab){Software Version}

Export version:(tab)1

Generated:(tab){Export Generation Timestamp}
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User:(

Export Parameters

Site Number:(tab){Site Number}
Data Type:(tab){Data Type}

Start Date:(tab){Start Date}

End Date:(tab){End Date}

Filters Applied:(tab){True | False}
[Mode:(tab){Export Mode}]

Site Properties

Site Description:(tab){Site Description}
Project:(tab){Project}
Tower:(tab){Tower}
Location:(tab){Location Description}

Coordinate System:(tab)WGS84
Latitude:(tab){Site Latitude}
Longitude:(tab){Site Longitude}
Elevation:(tab){Site Elevation}
Time Zone:(tab){Time Zone}
Site Units:(tab){Site Units}

Logger History
Date:(tab){Logger Start Date}
Model:(tab){Logger Model}
Serial Number:(tab){Logger S/N}

[Date: ...]

iPack History
Date:(tab){iPack Start Date}
Model:(tab){iPack Model}

Serial Number:(tab){iPack S/N}

[Date: ...]

Measurement Data Export Format

The measurements export format is generally the same across all modes, but the column units may change.
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{Export Header}

Sensor History

Channel:(tab){Channel Number}
Effective Date:(tab){Effective Date}
Type:(tab){Channel Type}
Description:(tab){Channel Description}
Serial Number:(tab){Serial Number}
Height:(tab){Height}
Bearing:(tab){Bearing}

[Scale Factor:(tab){Scale Factor}]
[Offset:(tab){Offset}]

[Vane Mounting Angle:(tab){Vane Mounting Angle}]
Units:(tab){Units}

[P-SCM Type:(tab){P-SCM Type}]

[Channel: ...]

Data
Timestamp(tab){Column 1 Name}(tab){Column 2 Name}...
{Timestamp}(tab){Column 1 Data}(tab){Column 2 Data}...

Diagnostic Data Export Format
The format for the diagnostic data export is the same as for the measurement data export in this version, except
that the sensor history information is omitted.

Event Data Export Format (Normal)
The event export in normal mode includes the basic user friendly information.

{Export Header}

Data
Timestamp(tab)Event_Description(tab)Class(tab)Code(tab)Error_Code
{Timestamp}(tab){Event Description}(tab){Event Class}(tab){Event Code}(tab)[{Error Code}]

Event Data Export Format (Full)
The full mode adds the event parameters to each row to enable a more complete debug of the data.
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{Export Header}

Data
Timestamp(tab)Event_Description(tab)Class(tab)Code(tab)Error_Code(tab)Param1(tab)Param2(tab)Param3
{Timestamp}(tab){Event Description}(tab){Event Class}(tab){Event Code}(tab)[{Error Code}](tab)[{Param
1}](tab)[{Param 2}](tab)[{Param 3}]

Communication Data Export Format (Normal)
The normal mode of the communication data export includes the basic communication information that
typically changes on each communication attempt and is of interest to the user.

{Export Header}

Data
Timestamp(tab)Duration(tab)Comm_Reason_MetLink_Listen(tab)Comm_Reason_MetLink_Connect(tab)Comm_
Reason_SMTP(tab)Comm_Reason_FTP(tab)Comm_Reason_MetLink_Diagnostic(tab)Comm_Reason_User_|Initiat
ed(tab)Comm_Reason_Retry(tab)Comm_Reason_Scheduled(tab)Bytes_Tx(tab)Bytes_Rx(tab)Operator(tab)Band(
tab)Signal(tab)Result(tab)Comm_Message

{Timestamp}(tab){Comm Duration}(tab){Comm Reason MetLink Listen}(tab){Comm Reason MetLink
Connect}(tab){Comm Reason SMTP}(tab){Comm Reason FTP}(tab){Comm Reason MetLink
Diagnostic}(tab){Comm Reason User Initiated}(tab){Comm Reason Retry}(tab){Comm Reason
Scheduled}(tab){Bytes Tx}(tab){Bytes Rx}(tab){Operator}(tab){Band}(tab){Signal}(tab){Result}(tab){Comm
Message}

Communication Data Export Format (Full)
The full mode of the communication data export includes all of the data from the communication database table
(datapoint).

{Export Header}

Data

Timestamp(tab)Duration(tab)Comm_Reason_MetLink_Listen(tab)Comm_Reason_MetLink_Connect(tab)Comm_
Reason_SMTP(tab)Comm_Reason_FTP(tab)Comm_Reason_MetLink_Diagnostic(tab)Comm_Reason_User_|Initiat
ed(tab)Comm_Reason_Retry(tab)Comm_Reason_Scheduled(tab)Bytes_Tx(tab)Bytes_Rx(tab)Signal(tab)Result(ta
b)iPack_SN(tab)iPack_Model(tab)Framing_Err(tab)Band(tab)IP_Address(tab)DNS1(tab)DNS2(tab)Gateway(tab)S
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ubnet(tab)First_Host_IP(tab)Second Host_IP(tab)Number_Connections(tab)Full_Duplex(tab)Crossover(tab)Link
_Present(tab)CSD(tab)SMTP(tab)FTP(tab)RCP(tab)Operator(tab)Network(tab)Roaming(tab)Phone_Number(tab)
Modem_ldent(tab)Comm_Message

{Timestamp}(tab){Comm Duration}(tab){Comm Reason MetLink Listen}(tab){Comm Reason MetLink
Connect}(tab){Comm Reason SMTP}(tab){Comm Reason FTP}(tab){Comm Reason MetLink
Diagnostic}(tab){Comm Reason User Initiated}(tab){Comm Reason Retry}(tab){Comm Reason
Scheduled}(tab){Bytes Tx}(tab){Bytes Rx}(tab){Signal}(tab){Result}(tab){iPack SN}(tab){iPack Model}(tab){Framing
Err}(tab){Band}(tab){IP ddress}(tab){DNS1}(tab){DNS2}(tab){Gateway}(tab){Subnet}(tab){First Host
IP}(tab){Second Host IP}(tab){Number
Connections}(tab){FullDuplex}(tab){Crossover}(tab){LinkPresent}(tab){CSD}(tab){SMTP}(tab){FTP}(tab){RCP}(tab){
Operator}(tab){Netowrk}(tab){Roaming}(tab){Phone Number}(tab){Modem Ident}(tab){Comm Message}

Instrument Configuration
The text file format is similar in design to that of a Windows .INI file. See the following article for background on
this file format: http://en.wikipedia.org/wiki/IN| file.

The instrument data is organized by sections in the configuration file, providing logical grouping of like-
parameters as well as isolating the namespace thereby simplifying the naming convention. Each section is
described in the table below with the permissible setting names (keys).

; NRG Systems SymphoniePRO & iPack Configuration File
; Software Version: {Software Version}
; Generated: {File Generation Timestamp}

[FileHeader]

FormatVersion=1

[LoggerLocation]
Location=My Location
Latitude=44.340000
Longitude=-73.110000
Elevation=800

TimeZone=UTC-4:00
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[LoggerSite]

Logger Location Section

The section “LoggerLocation” contains the settings for the location block on the logger tab in the Ul.

Key Name

Type

Permissible Values

Precision

Description

Location

String

0 - 20 printable characters

N/A

Location description.

Latitude

Double

-90.00000000 —
90.00000000

7 decimal
places

Decimal latitude of logger
location

Longitude

Double

-180.0000000 —
180.0000000

7 decimal
places

Decimal latitude of logger
location

Elevation

Integer

-1300 - 9000

No decimal
places

Elevation of logger
location, in meters.

Time Zone

List

UTC-12:00

UTC-11:00

UTC-10:00

UTC-9:30

UTC-9:00

UTC-8:00

UTC-7:00

UTC-6:00

UTC-5:00

UTC-4:30

UTC-4:00

UTC-3:30

UTC-3:00

UTC-2:00

N/A

Time zone of logger
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UTC-1:00

UTC+0:00

UTC+1:00

UTC+2:00

UTC+3:00

UTC+3:30

UTC+4:00

UTC+4:30

UTC+5:00

UTC+5:30

UTC+5:45

UTC+6:00

UTC+6:30

UTC+7:00

UTC+8:00

UTC+8:45

UTC+9:00

UTC+9:30

UTC+10:00

UTC+10:30

UTC+11:00

UTC+11:30

UTC+12:00

UTC+12:45

UTC+13:00

UTC+14:00
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Logger Site Section

The section “LoggerSite” contains the settings for the site block on the logger tab in the Ul.

Key Name Type Permissible Values Precision Description
Number Integer 1 —999999 (6-digits) No decimal Site number
places

0 (zero) is not allowed
Description | String 0 - 20 printable characters N/A Description of the site
Project String 0 - 20 printable characters N/A Description of the project
Unit List N/A Display units

17. SI (m/s, m)

18. Imperial (mph, ft)

Channel Configuration Section
The section “Channel<n>”" contains the settings for the channel number denoted in <n> on the Channel

configuration tab in the Ul. For example the section “Channel13” contains settings specific to the analog channel
13. Note that not all settings are applicable to all channels.

Key Name Type Permissible Values Precision Description

Mode List Off N/A Mode of the channel
Statistical
Stats & Samples

Type List Anemometer N/A Type of data recorded by

the channel

Totalizer
Wind Vane
Analog
Analog Simple

Description String 0 - 20 printable N/A Description of the sensor
characters

SerialNumber String 0 - 20 printable N/A Serial number of the
characters sensor
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Height Fixed 0-500 2 decimal Height of the sensor
point places
100,
meters
BoomBearing Fixed 0-359.9 1 decimal Boom bearing of the
point place sensor
100,
degrees
ScaleFactor Single Full range of single 6 decimal Transfer function scale
point precision. places factor
Offset Single Full range of single 6 decimal Transfer function offset
point precision. places
AnemSignalType List Coil N/A Signal type for
conditioning circuit
Pulsed
AnemPullup List Enabled N/A Pullup enable
Disabled
AnemHighSpeed List Enabled N/A High speed filter setting
Disabled
Units String 0 - 10 printable N/A Units description for the
characters sensor
P-SCM List P-SCM #9128, (-6 to 58) | N/A P-SCM associated with
mV, Diff Input, No EXC the channel. Must match
one of the supported P-
P-SCM #9129, (0 to SCM names.
160) uA, SE Input, No
EXC
P-SCM #9130, (0to 5)
V, SE Input, Pulsed 5V
EXC
P-SCM #9131, (0 to 5)
V, SE Input, Pulsed 12V
EXC
P-SCM #9132, (0 to 5)
V, SE Input, Constant
12V EXC
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P-SCM #9133, (0 to 5)
V, SE Input, Pulsed 2.5V
EXC
P-SCM #9134, (-2.5 to
2.5) V, SE Input, No EXC
P-SCM #9135, (0 to 30)
V, SE Input, Constant
12V EXC
P-SCM 9136,
Thermistor Input
P-SCM #9137, (0 to 20)
mA, SE Input, Constant
12V EXC
VaneMountingAngle | Fixed 0-359.9 1 decimal Vane mounting angle
point place
100,
degrees
VaneDeadBandNE Fixed 0-25.5 1 decimal Vane dead band north
point place east
100,
degrees
VaneDeadBandNW Fixed 0-255 1 decimal Vane dead band north
point place west
100,
degrees
ExcitationMode List Ooff N/A Mode for the excitation
Constant On
Pulsed On
ExcitationVoltage String 5V N/A Voltage level for the
excitation
12v
2.500V
Application Log
The name of the log file follows the following convention:
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SymPRO_YYYY-MM-DD_HH.MM.SS.log

19. Y,M,D: Date of file creation
20. H,M,S: Time of file creation
The contents of the log file are as follows:

Renewable NRG Systems SymphoniePRO Desktop Application
Software Version:(tab){Software Version}

Log version:(tab)1

Generated (local):(tab){Log Creation Timestamp Local Time}
Generated (UTC):(tab){Log Creation Timestamp UTC Time}

User:(tab){Machine User Name}
Machine:(tab){Machine Name}
Windows:(tab){Windows Version}

Operating System: (tab){32 or 64 bit}
.NET:(tab){.NET Version}

System Culture:(tab){System Culture Setting}
Decimal Separator:(tab){System Decimal Separator}

Data
Timestamp(tab)Site_Number(tab)Mode(tab)Type
{timestamp}(tab){site}(tab){mode}(tab){type}:(tab){message}
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APPENDIX N | SYMPHONIEPRO DESKTOP SCRIPTING AND AUTOMATION

Running SymphoniePRO Desktop from the Command Line

In order to facilitate the automation of data processing, SymphoniePRO Desktop application has command line
functions (such as those found previously in SDR) to convert and import data. The command line functions are
typiclly evoked through the use of scripts.

Scripts

A script is a file that contains a series of commands. Running the file runs all the commands it contains. A
common script type found on all Windows machines is a .BAT (batch) file. Other script types include Perl or
Python scripts, but these require additional software to run. The SymphoniePRO Destkop Application can be
executed from within a script to perform data convert and import operations. Command line switches tell
SymphoniePRO Desktop which functions to perform.

Command Line Switches

SymphoniePRO Desktop has several command line switches that are useful in creating scripts for automation of
data processing: help, defaultfolder, import, and convert. Asummary of these commands is
provided, along with some examples.

Command Parameters Description

help Opens a window containing a list
of the supported commands and a
brief description of each, software
version information, and a
hyperlink to the SymphoniePRO
user’s manual on the NRG website.

defaultfolder [site Prints the path of the folder
specified. If no paramater is
lexport specified, the default is /raw.
/log
lraw
[firmware
import [file <filename> Imports a Raw Logger Data file
) } ) into the site file. This requires the
Specify the file to be imported corresponding site file to exist, and

contain a decryption key if needed.
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convert

[file <filename>
Specify the file to be imported
/mode <export mode>

Specifies the export mode (scaled, sensor, p-scm,
unscaled, normal or full). Leave blank for default mode
(Scaled).

Itype <export type>

Type of export (meas, diag, comm, events, sample).
Default to meas if unspecified.

[pass <encryptionpassword>

Decrypt the file using the specified password
/key <encryptionkey>

Decrypt the file using the specified hex key
/skipheader <mode>

mode (skipcolumnnames) Default will skip file
description header if [skipcolumnnames] is used then in
addition to file description header column names will
also be skipped

/outputdir <dir>
Directory to save result file
/outputsubdir <subdirname>

Save to result file to a sub folder of the input file
[subdirname] or if left blank ‘done’

[site <sitefilename>

Use scaling information from site file.

Converts the RLD directly to a text
file, scaling using the settings in
the file header. Does NOT require
a site file. Allows serial processing
of individual logger data files.

Each command line execution
when the file name is valid will
produce a file with the extension
of .txt (converted data) OR .log
(containing the error(s) found
when trying to convert the file).

If the file name is not found, the
result will be echoed to the screen.

If no [sitefilename] passed in, use
site number from RLD file to find
a site file in default directory.

Command Line Examples

Commands should be run from within the directory which contains SymPRODesktop.exe (e.g. C:\Program Files

(x86)\Renewable NRG Systems\SymPRO Desktop), and it is good practice to use the Windows start and

wait command. These commands will help prevent errors under heavy processing load: start will start the

process in a new command prompt window, and wa it will execute the command and wait for it to end.

The help switch opens a window that displays information about the version of SymphoniePRO desktop and

the available commands and can be run using:

> start /wait SymPRODesktop.exe /cmd help
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EX C\Windows\system32iomd.ex =X B

‘Hiz;usuft Windows [Uersion 6.1.760811] -
[Copyright <c> 2887 Microszoft Corporation. All rights reserved.

C:slserssndbicd “c:sProgram Fileszs (xB6>“Renewahle HNRG Systems~SymPR0O Desktop'

c:sProgram Files <{x86>-Renewahle HRG Systems“SymPRO Desktopi*start Await SymPRODe
sktop.exe ~cmd help

Running the help command will return:

SymPRODesktop Command-line

MRG Systems SymphoniePRO Desktop Application
Software Version: 3.1.4.5 {build built by Cl server 2017-11-01)

Available commands:

help - Shows this dialog

convert - Converts a raw file to a TXT file using the settings from that file
import - Imports a raw file to its correspending site file, if one exists
defaultfolder - Prints the path of the folder specified

Mare info: hitps:/fwww nrgsystems.com/services-support/resources/documentation-and-downloads/

NRGSystems -

The defaultfolder switch prints the path of the folder specified in the parameter, as defined in the Settings
of SymphoniePRO Desktop.

> start /wait SymPRODesktop.exe /cmd defaultfolder /site

c:“Program Filez (x86>“Renewable HRG Systemz“SymPRO DeszsktopXstart swait SymPRODe
sktop.exe ~cmd defanltfolder “zite

C:sUsers‘ndb~Documents“~Renewable HRG Systemz“Sites

The import switch imports an .RLD file into an existing SymphoniePRO Desktop site file.

> start /wait SymPRODesktop.exe /cmd import /file “c:\Users\user\Documents\Renewable NRG
Systems\Raw\000110_2015-04-05_00.00_000727.rld”

c:wProgram Files (x86>-Renewahle MRG Systemz“~SymPRO Deszsktoprstart ~swait SymPRODe
sktop.exe ~cmd import ~file "cosUszserssndb“Documents“HRenewahle NRG Systems“HRaw-HAO |
AARZ_2A15%-A7-A7_60.0_ARR482 . »1d"

Re—imported BOBEAZ _2015-07-607_00.00_B00A482 .r1d
SuCccess
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If no site file exists for the file that is being imported, then the file cannot be imported.

c:sProgram Files <{x86>-Renewahle HRG Systems“SymPRO Desktoplistart Await SymPRODe
sktop.exe ~scmd import ~file "c:sUszerssndb~Documentz“Henewable WRG Systemnsz“Haw-B88
HAA4_20A14-05—-04_A@. 860_AA1 8683 . »14"

Import cancelled
Mo site file — skipping import of file BEBBA4_2014-05-04_80.00_BA18803 . v»1d.
Skipped

The convert switch converts the binary .RLD file to a tab delimited text file (*.txt) and prints the name and

path of the output file.

> start /wait SymPRODesktop.exe /cmd convert /file “c:\Users\user\Documents\Renewable NRG
Systems\Raw\000110_2015-04-05_00.00_000727.rld”

c:“Program Files (xB86>“Renewable HRG Systems“SymPRO DesktopXstart Await SymPRODe
sktop.exe ~cmd convert sfile “c:sUserssndb~Documentsz“Renewabhle HRG Systems-Raw-@
BEEE4_2014-605%-64_00.08_B81883 .»14""

Convert output: C:xlUserssndbDocuments“Renewahle HNRG Systems“ExportzB00004_2A14
—A5—64_A0.098_001 803 _meas . txt

By default, the converted file is written to the Exports path defined in the Settings of SymphoniePRO Desktop.
Also by default, the exported file contains measured data that is scaled using the channel configuration
information programmed into the logger (rather than a site file).

Various other exporting options are available by passing parameters along with the convert command. The
parameters are listed in the table shown earlier in this appendix.

For example, the following command line could be entered to convert a file with an encryption password of
“windy”, without the description header, using scaling information from the site file, and to be saved in a
specified location.

> start /wait SymPRODesktop.exe /cmd convert /file “c:\Users\user\Documents\Renewable NRG
Systems\Raw\000110 2015-04-05_00.00_000727.rld” /pass windy /skipheader /site /outputdir
“c:\Users\user\Documents\000110_Measured”

The following command line could be entered to convert a file and export the event log into a subdirectory of
the default raw data folder called \event_logs.

> start /wait SymPRODesktop.exe /cmd convert /file “c:\Users\user\Documents\Renewable NRG
Systems\Raw\000110_2015-04-05_00.00_000727.rld” /type events /outputsubdir event_logs

If you have any questions about integrating the SymphoniePRO Desktop software into your data processing
workflow, please do not hesitate to contact NRG for assistance.
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APPENDIX O | SYMPHONIEPRO DESKTOP UTILITIES

In order to facilitate data processing and logger configuration, the SymphoniePRO Desktop installation includes
a few utility applications, which by default are installed in the user directory:

C:\Users\~user\Documents\Renewable NRG Systems\Utilities

The following sections will describe each utility in greater detail.

PopAuto

The POPAuto utility can be used to extract NRG logger data file attachments (RWD and RLD) from emails
contained on a POP3 mail server. The utility will find “data emails” and download them. Once downloaded,
data files are extracted and stored on a user accessible drive (the files can be sorted by site). Further, there are
options to convert the files to TXT using either the settings contained inside site database file or the RLD file.
Additonally, downloaded files can be imported into the site database for the Desktop Application. The
application can be run either manually or from within a script via command line.

POP3 Server Name

Mailbox Mame

Mailbox Passward |

[ Delete processed emails from server
I~ Sart files inta folders by site
~RLD Files (SymphoniePRO]
Download Folder [SymphonePRO Desktop)
C:\Users\jagiD tz\ R hle NRG Sysh

¥ Convert files to TXT
1~ Use site database configuration * Use configuration in filz

I Import to Databaze

~ RWD Files (Symphonie PLUS3]

Download Folder [SDR]
C:A\NRG\RawData

[~ Convert files to TXT using SDR

I Import to Database
[SDR.exe must be located in CANRGASymDR]

Process only emails containing [blank to process all):
in the ITU. A lfield

Cancel
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3 POP mal exrector =

Check my bail Settings

Meszages found in Inbax:

Meszages examined:

New files extracted:

Duplicate files:

POPAuto Command Line

POPAuto can be run from the command line, making it possible to integrate the utility into your automated data
flow process.

To see a list of commands:

e POPAuto.exe /?
To run POPAuto using the settings configured in the POPAuto GUI, use:

e POPAuto.exe /silent
Additional commands can be used as an “overlay” to the GUl commands. Note that all command modes must
start with /silent.

e /server “{fserver}’
e /mailbox_name “{name}’
e /mailbox_password “{password}”’

e /delete
e /sort
Example 1:

The command line POPAuto.exe /silent /delete /sort will run the POPAuto application using the settings found in
the GUI panel. In this example, if the GUI panel does not have the delete and sort boxes checked, the command
line will execute those functions as if they were checked.
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l%

POP3 Server Hame |my_POP3mail_server. com

Mailbox Mame INHGLogge[s |

Mailbox Passward I xxxxxxxxxxxx |

[~ Delete processed emailz from server

I Sort files into folders by site

Example 2:

The command line POPAuto.exe /silent will run the POPAuto application using the settings found in the GUI
panel. In this example, the GUI panel has the delete and sort boxes checked, so the command line will execute
those functions as found in the settings.

Settings &J
'%

POP3 Server Name |my_POP3mail_server.com
Mailbox M arme INHGLogge[S 0l

Mailbox Password | xxxxxxxxxxxx |

¥ Delete processed emails from server

¥ Sort files into folders by site

OutAuto

The OutAuto 2.0 utility can extract RLD files contained as email attachments found in a Microsoft Outlook folder.
There are three main selections the user needs to make:

e Choose the Outlook Folder to Extract From
e  Extract RWD files
o Follow default folder settings or specify a path
e Extract RLD files
o Follow default folder settings or specify a path
By default the Outlook inbox is selected as the “Extract from folder” location and “Extract RWD files” is enabled.

Also by default, OutAuto will follow the folder settings that are configured in SDR for storing the extracted RWD
files.

Similarly, for SymphoniePRO the user can enable the “Extract RLD files” setting, and by default OutAuto will
follow the folder settings that are configured in SymphoniePRO Desktop for storing the extracted RLD files.
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Alternatively, the user can specify individual folders to store extracted RWD and RLD files. Please be sure that

the path is valid and that the directory is write enabled.

To run OutAuto, simply double-click on the “Extract files” button.

[ % Exiract Outlook Attachments

Extract from folder:

SymphaoniePRO_emailz_kountain_1
SymphoniePRO_emails_Mountain_2
SymPLUS3 _emails
aympro
SymPRO_34m_T ower
Innovation-engineenng
ipackd
JIRA

¥ Extract BWwD files

% Fallow SOR folder setttings
CAMRGYRawD ata
" Specify path

Ic:: “kernpriwd]

% Follow SymphoniePRO folder setttings

C:AUzershjagiDocuments\Renewable NRG
Sustemnsvh aw

" Specify path

o htemprld2

Eutract filles

E-rnailz in folder:
E-mails proceszed:
Aftachments extracted:
Duplicate files:

Version: 2.0.4

OutAuto Command Line

OutAuto can be run from the command line, making it possible to integrate the utility into your automated data

flow process.
OutAuto.exe /?

e This will return a list of available commands.
OutAuto.exe /silent

e This will act the same as starting the app and clicking ‘Extract Files’ . The extract folder is sticky so it will

process using the outlook folder that was selected the last time ran.
OutAuto.exe /folder “my emails”
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e Process the specified email folder. *The selected folder in the GUI is not affected. It’s sticky but
command line will not overwrite it.
/rwd_mode “follow” |”path”

e Sets which destination path is used for rwd files extracted
/rwd_path {’path”}

e Used in conjunction with rwd_mode when ‘path’ is selected to specify custom path to use

/rld_extract

o Like checking the checkbox for extracting rld files.

/rld_mode “follow” | ”path”

e Just like when running the app which button is clicked.*
/rld_path {"path”}

o Used in conjunction with rld_mode this one specifies the path if “path” is specified otherwise it
will be ignored. *
* Will be ignored if rld_extract is not included

Modbus Demo Client
The Modbus demo client facilitates installtions where configuration of the iPackACCESS modbus server is

required. The client allows the user to read real time values from the iPackACCESS registers and is covered in
detail in Appendix F.
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APPENDIX P | NRG EXPORT CONFIGURATION (NEC)

NRG Export Configuration (NEC)

NRG Export Configuration (NEC) adds flexibility to the data export format from SymphoniePRO Desktop
and is based on template files built using xml (with a *.nec extension). This feature will be further
developed as needed. Please contact NRG with any questions regarding custom export formats as we
can work with you to create the necessary functionality and NEC file.

Custom export format options include the following:

e Header options: standard, column headers only, or no header

e Channel order: re-order or omit certain channels from the header

e Timetsamp time zone: UTC or logger local time

e Channel statistics: re-order or omit certain statistic types, depending on the channel type

To use a custom export format, create an NEC file and save it in the NEC directory
(C:\Users\~*\Documents\Renewable NRG Systems\NEC). The NEC directory contains a file called
ExampleExportConfiguration.nec. Modify this template file to create your own custom template.

A simple example is shown below.

Example: Suppress wind speed gust and re-arrange the wind speed columns as AVG,

SD, Max, Min

The NEC file “SuppressGust.nec” can be used to make the SymphoniePRO wind speed export more like
the SymphoniePLUS3 export. In this case, the NEC will remove the 3-second gust from the export and
also re-arrange the Avg, SD, Max and Min by placing them in order.

The contents of the SuppressGust.nec file are as follows:
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| SuppressGust.nec - Notepac LE.L
File Edit Format View Help

kExportConfiguration:
<Description=>
<Namex>Suppress Gust</Name:x>
<OutputExtension>*.txt</OutputExtension:=
</Description:s>
<Formatters:s
<AnemometerFormatter:=
<Avg/>
<5D />

<Max /=
Min /=
<l-- <Gust /> -->
</AnemometerFormatter:=
</Formatters:>
</ExportConfigurations>

This file is saved to the NEC directory.

- v
@@v| 2« Windows7_05(C:) » Users » jag » My Documents » Renewable NRG Systems » MEC - |$,|| Search NEC
Organize * || Open Share with » E-mail Burn Mew folder Bz
L SymData (S0L3) o Name . Date modified Type Size
L symprodata (epdm) X X X
| ExportConfigurationSchema.xsd 3/21/201712:07 PM  XSD File 3KB
=2 ups_worldship_2009 (sol) (U) 5
| SuppressGust.nec 4/20/2017 10:54 AM  NEC File 1KB

1. WindlinxActivationRequests E|
+ TechSupport (5013)

= Libraries

@ Documents
Boaa

=

SuppressGustnec Date modified: 4/20/2017 10:54 AM Date created: 4/20/2017 10:54 AM
[ nECFie Size: 326 bytes

When *.nec files are saved in the NEC directory, they become a “save as” drop-down option in the
measurements export.
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2 000006 (34m RNRG Test Tower] - Site Utilities

/ Data Export Data Import
Fleet View
. Export Type | Messirements = Imports *.RLD files into site | Import |
Start Date 8/1/2016 51
T R T y— — —
site Utilities @@ « Local Disk (C) » Users » ndb b My Documents b Rencwable NRG Systems » Exports + [ #2| [ Search Exports 2|
Data available from 2014-104 = =
(Leave dates blankto exf | Organize = MNew folder e
Pty ( Export . + Name . Date modified Type Size -
(&l Libraries || 000006_34m_RNRG_Test_Tower_comm_2015.10.15-2015.10.21.6¢ 11/2/201510:34 AM  Text Document 63 KB
3 Documents || 000006_34m_RNRG_Test_Tower_comm_2015.10.22-2015.10.28.¢ 11/2/200510:35 AM  Text Document S1KB
. o Music | DD0006_34m_RNRG_Test_Tower_comm_2015.10.29-2015.11.05.bxt 11/6/2015331PM  Text Document 57 KB
Site ] Pictures | 000006_34m_RNRG_Test_Tower_comm_2015.11.05-2015.11.11.6¢ 11/12/20159:50 AM  Text Document 58 KB
H Videos || 000006_34m_RNRG_Test_Tower_comm_2015.1112-2015.1118.¢ 11/19/201511:50 ... Text Document 44 KB
Number: (EITIED | 000006_34m_RNRG_Test_Tower_comm_2015.1119-2015.11.24.t¢t 11/25/20151143 .. Text Document 51KB
b B
Description | 34m RNRQ | L C”"‘P”te_’ | 000006_34m_RNRG_Test_Tower_comm_2015.11.26-2015.12.02.b¢ 12/3/201512:42 PM  Text Document 49 KB
fg_ Local Disk () | 0D0006_34m_RNRG_Test_Tower_comm_2015.12.03-2015.12.10.bt 12/11/20151:22 PM Text Document 51 KB
Elert [windpeul | (2 DVD/CD-RWDiive @7~ (0006 34um ANRG_Test_ Tower_corm_2016.07.22-2016.08.04 bt 8/5/201611:46 AM Tt Document 6KB
I F(F) Elrmomon _rommc no antrnnns amasanas. . mar e e . .
Tower P - 4 n b
Commission Date © | File name: 000006_34m_RNRG_Test_Tower_meas_2016.08.01-2016.08.16.tt -
Units Save as type: il -
Text Files (*.bd)
i ) Al Files (*.7)
Save to Site File '~ Hide Folders ExampleExportConfiguration (*.tt)
m_ P
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bracket, 19, 66, 68, 69, 70, 71, 72, 116
Carrier, 52
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Cellular Band, 52
Channel Type, 39, 186, 192
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Channels screen, 22, 26, 109
Checking iPack status, 159, 161
client count, 63
clock battery, 15, 16
communication history, 123
Communication Log, 120
COMMUNICATIONS OPTIONS, 130
computer hardware requirements, 24
Configuration menu, logger, 61
Connect button, 84, 92
Connection Status, 80
Counter channels, 39
Create New Sensor History Entry, 104
data encryption, 26, 35, 99, 101
Data Encryption Password, 34, 101
Data export, 100
Data Export, 63, 95, 100, 191, 192, 193
Data Import, 100
Data Retrieval, 31, 108
daylight savings time, 33
D-cell batteries, 15, 21, 29, 80, 81, 83
Dead Band Compensation, 41
desiccant, 14, 83
Diagnostic information, 122
Disable button, 35
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Display contrast, 15

Display iPack Status button, 44, 50, 121

Edit Sensor History, 104

electrostatic damage, 12

Elevation, 32, 55, 100, 185, 191, 194, 195

Email Now button, 49

Email Server, 138

Enable Diagnostic Check-In, 46

encryption password, 26, 35

Error Codes, 124

Ethernet, 11, 130, 131, 132, 135

events, 8, 26, 45, 57, 60, 81, 98, 100, 103, 123,
124

excitation, 19, 20, 39, 73, 116, 122, 199

Excitation Mode, 42

excitation voltage, 19

Export Path, 121

Exports, 121

External Battery, 72

fault events, 103, 123

Features, 10

File, text, 118

firewalls, 27, 133, 135

fleet view, 25

frequency, 11, 19, 26, 45, 47, 48, 52, 60, 63,
115, 169, 181

Functions menu, 57, 63, 80

Glossary, 115

GPs, 11, 23, 32,47, 55, 57, 59, 60, 80, 83, 116,
130

Grounding, 12, 21, 65, 72, 82, 154, 166

hanging bracket, 8, 19, 66, 79

Help menu, 93, 94, 120

Home screen, 25, 37, 84

Home Screen, 25, 84, 87

Import button, 100

Import Raw Logger Data files (*.RLD), 63

Installing a SIM Card, 140

internal memory, 9, 30, 31, 98, 99, 108

iPack, 7, 8, 9, 10, 11, 12, 15, 16, 18, 19, 24, 26,
29, 30, 44, 45, 47, 49, 50, 53, 54, 55, 56, 57,
58, 59, 60, 61, 62, 66, 67, 72, 79, 80, 81, 83,
86, 87, 95, 97, 98, 99, 101, 110, 116, 120,
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121, 122, 130, 132, 140, 169, 186, 191, 193,
194

iPack firmware, 29, 54, 140

iPack screen, 26, 50, 110

iPack, checking status, 159, 161

ISP Password, 53

ISP Username, 53

latitude, 13, 32, 55, 59, 60, 71, 80, 84, 100, 195

Latitude, 32, 55, 185, 191, 194, 195

lightning, 12, 65, 166, 167, 171

Listen Now button, 47

listening duration, 45, 47

Live Data, 37, 38

Load Instrument Configuration File (*.LGR), 97

Logger Access PIN, 15, 35, 36

Logger Configuration, 33, 61

Logger screen, 26, 30, 34, 86, 87, 101, 107,
108

Logger settings, 29

longitude, 32, 55, 59, 60, 80, 84, 100

Longitude, 32, 55, 185, 191, 194, 195

Map Pane, 84

Mark Files, 98

maximum gust, 39

Measurements menu, 57, 80

Memory, 30, 108

Metlink, 9, 11, 24, 26, 30, 36, 37, 45, 47, 48,
60, 63, 80, 86, 87, 92, 101, 108, 121, 131,
132, 133, 135, 188, 193, 194

MetLink Diagnostics, 80

MetLink Initiate, 93

MetLink Logger Listening, 47, 92, 135

MetLink Monitor, 87

Modbus Status, 80

modem, 12, 50, 51, 52, 53, 55, 58, 63, 123,
130, 132, 135, 169

network registration, 52

network requirements, 27

ports, 117

Power, 12, 169

PRO Signal Conditioning Modules (P-SCMs), 19

Process Raw Sample Data, 81, 95

Product support, 8

Provision CDMA, 80

P-SCM, 11, 16, 19, 20, 21, 22, 39, 40, 42, 116,
185, 186, 192, 198

PV panel, 8, 13, 69, 70, 71, 72, 116, 169

pyranometers, 19
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Quick Start, 7

QuickView, 8, 31, 64, 81, 110

Raw file folder, 31, 108, 110

Recent Events screen, 60, 81

Recipient’s Email, 49

Refresh Site List, 93

Registration, 52

Repair Services, 171

reset button, 16

Retrieve By Date Range button, 31, 108

retrieving and importing data, 31

Save All, 97

Save All button, 27, 37

Save Communication Log, 94

Save Instrument Configuration File (*.LGR), 97

Save to iPack button, 43, 50

Schedules screen, 26, 43, 60, 63, 110, 121

SD card, 9, 11, 16, 30, 31, 39, 56, 57, 58, 62,
80, 82, 83, 98, 108

security, 26, 34, 35, 36

Sender’s Email, 49

Set button, 52

Set Clock button, 33

Settings, 90

shelter box, 8, 18, 19, 65, 66, 67, 68, 69, 72,
73,79, 117

Signal Strength, 52

Signal Type, 20, 41

SIM Card, 140

site list, 30, 84, 86

Site Number, 32, 87, 184, 191

Site Utilites, 26

Site Utilities, 26, 34, 63, 86, 95, 97, 99, 100,
101, 121

Site Utilities screen, 26, 30, 34, 63, 86, 95, 99,
100, 101, 121

Site Visit Checklist, 83

SMTP, 48, 49, 121, 138, 188, 193, 194

SNTP, 47, 83

Software installation, 24

Standard deviation, 118

Start button, 55

Start Upgrade, 109

Start Upgrade button, 33, 54

Static IP Address, 135

Statistical Reporting Period, 38

Status, iPack, 159, 161

support@nrgsystems.com | Page 214
[Enter date document was last saved/revised]



NRG INSTRUCTIONS

SymphoniePRO Data Logger Manual

SymphoniePRO Desktop Application, 7, 8, 10,
11, 15, 22, 24, 29, 33, 34, 35, 37, 46, 47, 52,
54, 61, 62, 63, 86, 87, 88, 91, 92, 93, 97,
100, 101, 118, 120, 130, 132, 133, 135, 138,
140, 190, 200

SymphoniePRO Signal Conditioning Modules, 19

TCP/IP, 11, 132, 181

Test button, 46

Test Email Settings button, 49, 121

Text file, 118

time zone, 33, 97, 100, 185

Timeline, 11, 26, 95, 97, 102, 105
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Tools, 65, 82

Troubleshooting, 120

units of measure, 32, 39, 117
Upgrade Firmware button, 33
Upgrade Logger Firmware button, 33, 109
USB port, 15, 24

View Application Log, 91

Wind shear, 119

wireless, 31, 52, 53, 55, 135, 136
Wiring, 73

Wiring Panel, 15, 16, 63, 79
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