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l. INTRODUCTION

A. NRGSpidarVertical Profiler

NRGSpidaris a vertical profiling pulsed direct detect Lidar specifically designed for wind measurement
within the wind energy industnSpidaremains the only direct detect Lidar in use by wind energy
professionals globally for early stage prospecting, wind shear validation, horizontal uncertainty
reduction, and as a permanent met mast re@atent on operating wind farms.

B. Direct Detect Lidar ad the Cross Correlation Method

Laser pulseffom oneSpidarbeamsample the atmosphere. The reflected intensity of these pulses are
received, analyzed and sampled in time. The sampled-ienes represents the aerosol density in the
line of sight othe transmitted pulse.
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Figurel: SpidarPulsed Sampling

Aerosol density structures persist over time and travel with the wind.

Figure2: An Identifiable Aerosol Density Structure Moving with the Wind
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Laser pulsegrom the downwindSpidarbeamsample the atmospherélhe same aerosol density
signature is identified. This establishes the time of flight between the two beam locations. Combined
with the known distancdetween the twolocations,Spidaris ableto determine both wind speed and
direction.

Figure3: SpidarPulsed Sampling at a Second Beam Location
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II.  SAFETY AND WARNINGS

This section details the standards and classifications to whicBpiaarsystem is manufactured and
also highlights potential hazards and handling requirements. These are for guidance purposéseonly
customer should take all necessary care to ensure safe use of the equipment.

A. Laser Safety
TheSpidarutilizes a 1550nm fibelaser source.

TheSpidarcontains a Class 4 laser source, but the product is equipped with all the laser safety means
needed for the assignment as a Class 1M laser product to comply with the IEC/CE &@&2&ard, as
well as theCDRH (FDA) Title 21 CFR 1040.10 standard.

Class 1M is eysafe for naked eye, but may be hazardous if using optical viewing instruments, such an
eye loupes or binocular. Therefore, the product carry a Class 1 M label mentioned, "Do not Stare directly
with Optical Instruments".

B. LaserSafetyWarnings

Never look directly into the Spidar window.

Never cover the Spidar window.

Only certified NRG technicians are authorized to open a Spidar
system. The Spidar internal laser is class 4, and therefore is
hazardous to direct eye exposure. Diffused reflections such as
those from paper or other matte surfaces are not harmful.

C. Laser Safety Requirements
The Spidardaser source classified as class 4, is assembled inside a metal protective housing and an

additional external envelope that is enclosing the Laser beam inside the protective housing. The only
laser beam is the Class 1M Laser beam that is prajdnyethe housing on the top of the product.

D. Electrical Safety
TheSpidarinput voltage is 24VDC (low voltage with low risk).

TheSpidaris designed in full compliance with the European Safety Directive for electrical equipment for
measurement, control and laboratory use EN601012001.

Spidar User Manual nrgsystems.com | Page
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DC input voltage for the Spidar is 24V DC. Use only the
supplied power cable.

Input voltage rating is 110V to 220V AC (50/60 Hz).

Spidar AC/DC power supply installation ONLY to electrician or
certified NRG technician.

Before servicing the Spidar, ensure turning off the power to the
system by switching the ON/OFF key to the OFF position.

E. Ergonomic Safety
Please review the followingrgonomic safety instructiaand warnings.

Each Spidar has a case to enable safe transportation of the
system. It is recommended that at least two people are used to
lift and carry them due to their size and weight: 75kg (165Ib).

Use the red handles when lifting and moving the Spidar.

Safety shoes must be worn when installing the Spidar.

Spidar User Manual nrgsystems.com | Pagg
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.  SYSTEMVERVIEW

Window \

GPS Antenna

Wiper Arm and

«— Fluid Nozzle

Handles

Legs with
Height
Adjustment

Figured4: NRGSpidarSystem Overview

A. Optimal Installation Dimensions

1092 mm

Figure5: Optimallnstallation Height
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1259 mm

1425 mm

Figure6: Optimallnstallation Footprint

B. Minimum Installation Dimensions

212mm
138 mm

Figure7: Minimum Installation Height
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Figure8: Minimum Installation Footprint
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C. Maximum Installation Dimensions

1305 mm

Figure9: Maximum Installation Height

1444 mm
B )
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FigurelO: Maximum Installation Footprint
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V. SPIDARSPECIFICATIONS

A. System Verification

Calibration

91 All unitsarefactory verified againdteC calibrated reference
Lidar
1 IEC calibration available upon request.

B. Verified WindMeasurement Performance

Applicable Measurement Height Rang¢  100m
WS Forced Fit Slope .996
WS Correlation R? 979
WS Deviation (xm/s) 0.04 @ 10 m/s
WS Deviation (%) 0.40%

C. System Geometry
Full Cone Angle 10°
Measurement Height Range 20¢ 200m
Number of Range Gates 10

Range Gate Heights

Configurable

D. HardwareSpecifications

Warranty

2 years; see NRG warranty statement

Maximum Site Slope

20°

Typical footprint: 1,092mm x 1,259mm x 1,425mm

Dimensions 6noé E ngdcé E pcdMED
Shipping Crate:
Weight 1 136kg (300Ibs)
f MIMMYyYY E yyodYY E mZnanm 6
E. Electrical Specifications
: 1 >0°C: 35W
Power Consumption 1 <0°C: 50 td00W
Supply Voltage 23¢32vDC
F. Data Specifications
Data Sampling Rate 14 Hz

Averaging Interval

Configurable

Spidar User Manual
Rev.3
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Storage File Format

ASCII

Storage Capacity

~3 years

Data Output Options

1 .csv files delivered via email at configurable interval
1 Continuous delivery to SCADA networks via Modbus

G. Environmental Specifications

Operating Temperature Range -40° to 50°C

Operating RH Range 0 to 100%

Ingress Protection IP65

Eye Safetflassification

IEC Laser Class 1M

H. System Options

Spirit Level Included
Communications, User Interface, and Power Control Mod Included
Power Supply (Trailer, PV, Fuel Cell, Genset, Storage, et  Available
Temperature, Barometric PressuréPtecipitation Sensors Included
Cellular Communications Available
Satellite Communications Available
Location + Clock Synchronization (GPS) Included
Wiper Fluid Reservoir (4.2L) Included
l. Service Options
Technical Support Included
Userlnterface (via webserver) Included
Validation (vs reference Lidar, traceable to IEC met mast Included
Field Services (Installation, Logistics, etc.) Available
Training (Installation, Operations, etc.) Available
Remote Monitoring Available
EmailData Delivery (.CSV attachments) Included
Web Data Portal Available

Spidar User Manual
Rev.3
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V.

UNPACKING

This section describes removing t8pidarfrom its crate and inspecting its contents.

A.

B.

markings Verify that theTiltWw (i O K u

| Start Stage | }

h

Uncrate SpiDAR

Determine rods length

Light or No Snow
area? - Optimal
Length

Y

Assemble 3
telescopic rods

Y

Assemble Support
Rods to Chassis -

Y

Position the SpiDAR
according to Siting
instructions

Spidarinstallation Flow Chart

P Turn ON the SpiDAR

Maximum Length

Northing the
SpiDAR
A 4
Heavy Snow .
Conditions? = Anchor the SpiDAR

to the ground

!

Level the SpiDAR
{Rough / Fine Calib.)

Install Power Supply

Install MET Tower

Y

Package Integrity + Visual Inspection

Before unpacking th8pidarfrom its shipping crate, verify the crate integrityickers, documents and
S RA 04 1 2 DlifidicafGRitendX (lored
red. Redndicates that the crate has been tilted or has undergone an excessive infp@aty. damage

Figurell: Spidarinstallation Flow Chart

Connect Electrical
cables

aAatd

h 4

Fill Windshield
liquid

A
End Stage |

has occurred during shipping please contact NRG Technical Services as soon as possible.

Spidar User Manual
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MONITORED
SHIPMENT

A
TITWATCH XTR

DO NOT OPE!

Security Code

Label

DO NOT OPEN Ship-to
Label Label

IPPC Mark (International Plant
Protection Convention) and code

Figurel3: Crate Shipment Integrity Features
C.  Opening the Crate
1. Removing the Upper Cover

Unscrew the four screws locatexh the upper cover side boardsing a Posidrevhead screwdriver.
Remove the upper cover cdtdly and place it to the side.

Spidar User Manual nrgsystems.com | Pagks
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Figureld: Shipping Crate Upper Cover

2. Removing the Protective Beam

Unscrew the four screws located either side of the protective beam using a Pesiddd screwdriver.
Remove the crossbar carelfigbnd place it to the side.

Figurel5: Shipping Crate Protective Beam

3. Removing theFrontPanel

Spidar User Manual nrgsystems.com | Pagks
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To remove thdront panel, marked with Step 2, unscrew 20 screRsmove the side panel carefully and
place it to the side.

Figurel6: Shipping CratérontPanel

D. Unpackingthe Crate

1. Removing theSpidarMain Body
Remove theSpidamain body, lifting carefully by its red handles.

Only lift the Spidar by its red handles.

Safety shoes must be worn when installing the Spidar.
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Spidar main body

\"'umr ]
| —
Silica gel pack

Box number 2 Box number 1

Box number 3

Figurel7: SpidarMain Body + Accessory Boxes

Figurel8 RemovindgspidarMain Body from Crate
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2.

Removing the Internal Boxes

Remove the three cardboard boxesiin the main crate, please see Figure 12.

w
w

Open the three boxes and verify that all parts are present.

Box #1¢ size 75x30x15 cm
Box #2¢ size 28x22x12 cm

Description | QTY | Box# | Picture
SpidarMain
Body 1 NR
Box 1
Tripod Leg
Qubassembly 3
Tripod Base
Qubassembly 3
Anchor Pins 3
1
WiperBlade 1
External Viper
FAuid Pump 1

Spidar User Manual

Rev.3
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ToolKit 1
Screwset 1
Box 2
Met Sensor 1 2
Box 3
Spidar Power
Controller 1 3
Figurel9: SpidarComponents
Spidar User Manual nrgsystems.com | Page0
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E. SpidarTripod Assembly
Leg Assembly

a) Remove leg subassemblies from the shipping crate.

b) Cut the zip ties securing the support rod on each telescopic tripod leg assembly.

Figure20: Tripod Leg Subassembly

Figure2l: Tripod Base Subassembly

C) Assemble the three tripod subassemblies legs, as seen in Figure 16. The tripod leg
inner sleeves are marked (engraved) indicating optimal and max extension leg lengths. Set all
legs according tohe area condition and snow feasibility. In heavy snow condition it is
recommended to extend the legs to max.

Spidar User Manual nrgsystems.com | Pagel
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Figure22: Tripod Leg to Base Assembly

2. TripodMounting

This section describes how to mount the tepic tripod legsa the Spidammain body. Each of the
tripod legs should be inserted into the leg sleeves and screwed on tight.

The Spidar weighs approximately 50kg. Use two technicians to remove and
maneuver the Spidar from the shipping crate and during assembly.
a) Slightly tilt the Spidarto insert an assembled telescopic legs into a sleeve by gripping

the leg support rod to enable free rotation for screwing the leg tightly into position.

Spidar User Manual nrgsystems.com | Page2
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>

Figure23: Tripod Assembly

b) Repeat for al 3legs. Two people are neededne should hold and tilt theSpidarwhile
the secondconnectsthe legs.

Spidar User Manual nrgsystems.com | Page3
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Figure24: Final Leg of Tripddlounting

C) Remove the Allen screw from a support rod.

Figure25: Remae Support Rod Screw

Spidar User Manual nrgsystems.com | Pagg4
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d) Position the support rod between the chassis and the telescopic leg and insert and
tighten the Allen screw. Rotate the tightening nut for proper tension in orderéaluce stress
from the chassis.

Figure26: Connect and Adjust Support Rod

e) Repeat steps C + D for all 3 support rods.

Spidar User Manual nrgsystems.com | Pageb
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VI. INSTALLATIONCOMMISSIONING
A. Siting

TheSpidamust besitedfar enough away fronpossibleobstructions to avoid interference

Ensure the location complies with the recommended distances from objects
known to cause interference.

A

Figure27: Spidarhas NarrowesBeam Anglef All Wind Energy Remote Sensors

The table below shows proper horizontal offglstances given the height of a potential obstruction,

such as a met tower, buildings, or trees. The offset distances shown are based solely on the cone angle
of each device. Note that additionsétbacksare required for sodars in order to prevent echoes from

fixed objects from interfering with measurements.

Spidarhas the smallest cone angle of any remote sensor in the wind industry, allowing it to be sited
closer to potential obstacles than any othenvifze.

Spidar User Manual nrgsystems.com | Paget
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Minimum Horizontal Distance|  Obstruction
from Met Tower (m) Height(m)
13.1 150
12.2 140
11.4 130
10.5 120
9.6 110
8.7 100
7.9 90
7.0 80
6.1 70
5.2 60
4.4 50
3.5 40
2.6 30
1.7 20
0.9 10

Tablel: SpidarOffset Distances

B. Elevation+ Leveling

This section describes how to set the height of &mdarabove level ground. Thepidarcan be installed
with a range of total system heights, from 912mm up to 1,305mm. The best height for your installation
will depend on site conditions, particularly how level it is and the expected snowfall.

1. Remove Surface Obstructions

Roughly level th&pidarand ensure that the bases of each tripod leg are clear of surface obstructions.

Spidar User Manual nrgsystems.com | Page7
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PR

Figure28: Remove Surface Obstructions

2. Set Tripod Leg Length

TheSpidarcan reach a maximum 800mm ground clearander normal operationby extending its
telescoping legg-or installations in areas likely to experience heavy snowfallSghiéarshouldbe
installedwith maximum possible ground clearaneminimize potential obstruction by snow and ice

Figure29: Maximum Ground Clearance

The tripod leg inner sleeves are marked (engraved) indicating opéinthmax extension leg lengths to
aide this process.

Spidar User Manual nrgsystems.com | Pages
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Figure30: Spidar_eg Engraving

TheSpidarhas a builin spirit level to enable precise leveling. Thgidaris plumb when the spirit level
air bubble is within the red circle.

Figure32: Spirit level Location

Spidar User Manual nrgsystems.com | Page9
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a) Loosen the leg sleeve Allen screws and lengthen the telescopic tripod legs as necessary
to achieve rough levelingThe three legs should be different lengths when installing on an
uneven surface to achieve rough leveling.

Figure33: Adjusting Leg Length
b) After roughly leveling theSpidar, tighten with an Allen key.

C) Tighten the Allen screws affixing the support rods.

Figure34: Tightening Support Rod Screw
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d) Using the builtin Spirt Level, determine which tripod ldg) requirefine adjustment to
bring the Spidarinto plumb. Spidaris plumb when the spirit level air bubble is within the red

circle.

e) To make an adjustment, fold up the ruBbNJ W& 2 O] Q 2 ylegiafd3otate LILINE LINA |
the base assembly on the fine adjustment nut to bring tBgidarto plumb. The Fine
Adjustment nut must remain aligned flush and perpendicular to the Upper Angler Joint.

Figure35: Fine Adjustment Nut Location

Upper Angler Joint

Fine Adjustment Nut

MAX 65mm

Figure36: Spidar-oot Assembly

f) Check your spirit level to confirm th@pidaris plumb. Repeat steps D and E as needed.

C.  Anchoring
Anchor theSpidaris important to ensure that the system remains fixed in position and plumb during
your meaurement campaigrinsert an anchor rod through the outer hole of each foot pad and force

the anchor into the ground

Spidar User Manual nrgsystems.com | Paggl
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Figure37: Inserting Anchors

D. Orientation

This section describes how to determineiSpidaf drientation relative to mrth, which is important to
enableaccurate wind direction measuremeniBhe azimuth angles the angular difference between
compass north and th8pida2 & 2 NJR& &gsihduld Beangasured during commissioning and
recordedints a@adsSyQa 02y T AATdgin jigisprgvidadyotarididvthisipioeysd

1. Determining Azimuth Angle

Figure38: Orienting theSpidar
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a) Stand at least 5 meters back from tHgpidar The further away from theSpidaryou
are, the more accurate the result achieved.

b) Position yourself to clearly observe the protruding rods vertically aligned, while
observingthe jig aligned with a compass.

C) Extend an imaginary line between two notches ing upper ring of theSpidaroptical
head to measure the azimuth angle usinghandheldcompass.

d) Take note of the compass azimuth value.

e) The northing calibration procedure igery significant for accurate wind direction
measurementslt is highly recommeded to verify the results by having a second person
repeatsteps A through Dabove) for confirmation.

E. Meteorological Sensor

This section describes the installation of t@mbinedtemperature andorecipitationd Sy & 2 NJ 6 a YS (i
ASya2NEO (K dSidasysr. A 0K S OK

a) Unscrew four Allen screws fastening the brackets located at the back ottheverter
and open the brackets.

b) Position the met sensor sideways onto the tripod leg upper section on the wiper side to
avoid droplets being thrown onto it from the wper arm movement.

C) Close the brackets and screw the Allen screws back into place, leaving the screws
slightly loose for now.

d) Plug the Met Mast into P4 in the connections panel (see below).

NOTE: This connection may be shared with the RS28&bleconnection to the Power
Controller.

Figure39: Installation of Met Sensor
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F. SpidarPower Controller
This section describdsw to configure theSpidarPower Controller for use with AC or DC power and
connect the Power Controller with thepidar It also explains how to use the Power Controller PC and

where to install the SIM card.

1. AC Power Connections

When using AC power, the AC/DC conveateihe ottom end of the Power Controller needs to be
terminated with acable and plug that will be compatible with the regional power outlets.

CAUTIONThe following instructions require working with AC and DC electricity.
Only trained technicians with the propexperience should work with these
power supplies. Please use caution when working with the Power Controller.

Required cable specifications:

I Max rating 16A 250V AC
1 Minimum 5m cable length with local electrical plug on one end (most quality extension cords
will work) Cut one end off and prep the bare wires to the specifications shown below:

35+5mm

S5+2mm—

Figure40: Cable preparation befor@ssembly

Remove unwired side of th&C power cableonnector
Unscrew nut and strain relief

Place nut and strain relief over teC powercable end

P W b P

Wire the AC plug cable into the terminal strip
A Blue = Neutral
A Brown = Phase

A Green/Yellow = Earth Ground
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Skip to section ADD SECTION for the next steps.

Power Contoller Side Power Cable Side
RING GLAND
i GLAND GLAND NUT
Q R
GLAND Sy GLAND
CAGE TERMINAL BODY CAGE
MOULDING(1) BLOCK MOULDING(2)

Figure4l: Main cable connection to the power supply

Tighten the nut to secure the cable in place

Plug in AC power cable into 14210 VAC power source "

Connect theSpidampower cable \ith the orange
protective cap on the end into port P1 in tpidaf) &
connection panel.

2. DC Power Connections

When using a Photovoltaic (PV) and Battery power supplggidarPower Controller needs to be wired
differently. The following instructions explain how to wire the Power Controller:

1.
2.

Unscrewthe secondstrain reliefport from the left and push thgasket out
Cut four slices in the gasket to allow the PV and Battery wires to fit through

Place the wires in the holes, making sure the screw cap is on the cables before feeding the wires
into the case
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Figure42: Cut gaskt, place wires in gasket, secure with nut

4. Locate the AC/DC adapter cable that comes through the first strain relief port from the left and
remove the positive and negative leads from the terminal blocapeThe ends and secure the
wires out of the wayto make room for the PV and battery leads.

5. Wire PV leads into the first terminal block on the left (PV Input)

6. Wire Battery leads into the middle terminal (Battery Input)

Figure43: Wiring of battery and PV inpufeegative wire highlighted with gray arrow for contrast)

7. Tighten strain relief and make sure everything is secure
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8. When powering a DC system ON, follow this order tg
protect the Charge Controller:

A 18t battery circuit breaker, middle.
A 2M-PV circuit breaker, left
A 39-load Spida) circuit breakerright

Yy
3. Power Controller tdSpidarConnections

To access the connection panel, locate it along the base dpiarand unscrew the four Allen screws,
using a 3mm Allen Screwdriver. This will release the cover and allow you to lower it, exposing the
connections underneath.

Figure44: Opening Electrical Connection Panel
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Figure45: Electrical Connections

Ethernet Cabl¢P9) Connected to Power Controller R&N 2
Main Power CableP(l- Orange Labl@ Connectgo Power Controller Power Cable
RS232 (P4) Used forMet Mast andmonitoring and upgrading OS
Power CableR5- Green Label) Not used with the current configuration
SIM Card Slot Not used with the current configuration
Table2: Electrical Connections

*RS232y-cable can be plugged into P4 with the Met Sensor and RS232 to USB cable connected to it.
With this configuration the RS232 to USB cable musidielled inside the electrical connection panel
and the USB cable run from connection panel intdSielarPower controller and plugged into one of

the USB ports. This will allow Technical Services to update software and troubleshoot via RS232 if
needed.

4, Installing SIM Card ilspidarPower Controller PC

TheSpidarPower Controller comes with a modem embeddedhia Power Controller PC. The following
instructions show how to remove the PC from the pelican case and access the SIM cardTiindéder.
process is best done in the office before installing #pedarand Power Controller in the field.

Tools requiredsmél electronics flat head and Philips screwdrivers (preferably with a magnetic tip).

CAUTIONIt is recommended to use an ESD ground strap when handling electronics to
prevent accidental electrostatic damatethe Spidar Power Controller PC
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1. Disconnectll cables from thé&pidarPower Controller PC
A Undo the flat head screws on the green connector behind the two antennas on the PC
to remove the green poweaidapter(no need to undo the red and black wires)
2. Remove the PC from tHeIN railby locating the latch at the bottoraf the PC and using a
screwdiver to pull it towards the bottom of the pelican case.

3. Place the PC upside down and undo the 6 Phillips screws that hold the cover down.
4. Remove the coveslowly because it is still connected to the inside to the PC.

5. Unclip themodem wires from the side of enclosure
6. Remove the single screw holding the modem down
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7. Gently remove the modem by lifting it slightly and then gently pull/wiggle it out.
8. Slide the SIM card tray back to release it and pull it out

9. Insert theSIM card with the contacts down and the notch in the upper left corner.
10. Lay the SIM card tray flat and slide it forward to lock it into place
11. Insert the modem back into its slot and secure it with the screw

12. Clip the modem wires back into the wiholder
13. Place the cover back onto the PC and secure it with theéns.

14. Install the PC into the Pelican case. Align top of PC with DIN rail, click in the bottom
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15. Attach the Ethernet cables (welelay into LAN1Spidarinto LAN2)and the power adapter.

5. Connect and Confirm Spidar Power Controller Operation

Once the Spidar Power Controller has been connected to a power source and the SIM card jjiitsitalled
ready to be used. Before leaving the site the Power Controller PC should be logged into to verify the
functionality of the following apps:

Skylightcdza SR (2 O2y FAIdNB GKS {La OFNRQ& !'th

=A =4 4 A

TeamViewerg used to connect to the Power Controller and Spidar remotely

There ae a handful of other applications loaded on the Spidar Power Controller PC for troubleshooting.
There are two ways to connect to the Spidar Power Controlley W& WiFi and via Direct Connect:
Gonnect via WiFi:

1. Look for a wireless network SSIDi@hSPIDARCTRLOOxd

FUSEexedzi SR (2 NBUGNARS@OS RIGF FNRY GKS {LARIFN YR
FileZillacusedli 2 &aSG GKS {LARFINRa O2y FAIdAzNI GA2Y | yR Yl

CIle on It & Remote Desktop Connection —

Remote Desktop

2. Enter the passwordirect-detect! <9 Connection

General Display Local Resources Experience  Advanced
3. Use Remote Desktop to connect to the Power Contrétier Logen seftings
E&I Erter the name of the remote computer.
A Computer =192.168.137.1 -
A User =spidarctrl1234VAR
A Password direct-detect!

Computer:  [152.168.137.1 v

User name: |spidardrIDDD5\\mH |

You will be asked for credentials when you connect.
[] Allow me to save credentials

Connection settings

Save the cument connection settings to an RDP file or open a
l . saved connection.

Save Save As... Cpen...
'\: Hide Options Help
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Connect via direct connection: & Remote Desktop Connection - X
1. Open the Spidar Power Controller pelican case an .| Remote Desktop
. . »¢) Connection
plug an Ethernet cable into the Ethernet port being -
used by the remote power switch (LAN 1). Genera | Disglay | Local Resowrces | Brperience | Advanced

Logon settings

2. Use Remote Desktop to connect to the PC: il e neme ofthe emote compuder

A Computer =SpidarCtrl00Oxxsee serial
number sticker on the Power Cwaller
case)

A User 2VAR ] Allow me to save credentials

A Password direct-detect!

Computer: | SpidarCti0005 v|

User name: |‘u’ﬁH |

You will be asked for credentials when you connect.

Connection settings

Save the cument connection settings to an ROP file or open a
l saved connection.

6. Setting SIM Card APN

Once connected to the Spidar Power Controller, the SIM
OF NRQA !'thb AYyF2NXNIGA2Y ySS§ iKS

'&/ Hide Options | Connect || Help |
App.

| Save | | Save As... | | Cpen... |

S .. . .. Pat . .
1. [20F0S OKS {1efA3aKiu !'LIJ 2y UKS tEQShlszNEftS
2. Click on the wrench icon to access the settir-

3. Rightclickodit NP F¥RS®OK224S a! RR ySg LINRPFAE{SEd | RR |
Username, APN Password and APN. Click Save when complete.

Fa" User Options O *
[] General I
), Sounds General
S Profies -
Username
Password
APM (Access Point Name)
@ Firrnware
ﬁl }(l ‘ General Options |
oK Cancel Apply |
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4. The modem should now be able to connéxthe network and should give the option to
Connect/Disconect for the network.

NOTEDby using the modem in the embedded Spidar Power Controller PC, it is not necessary to use the
SIM card tray in the Spidar Connection Panel. If for some reason the modem inside the Spidar needs to
be used, please contact Tecbai Support for instructions on programming the APN for the SIM.

7. Confirm Power Controller PC Configuration
FUSE
The application folder can be found herefRIJSE
1. / £t A0l 2y GKS CAtS! LIt 2FRPSESP® LT G(GKS FASEtRA | NB
2. Chooseth& 59 C!Tidfaopad 2y TAId2azyé FTAES FyR Oft A01 hLSya
3.t NBaa a9-9/!¢9¢ FYyR 61 G0K GKS o02G0G2Y 6AyR2s (2

NOTEThe Spider Power Controller will need to be connedttetthe Spidaria Ethernetand the Spidar
will need to bepowered on in order for it to work properly.

TeanViewer
Locate the TeamViewer shortcut on tdesktop or atC\Program Files (x86)eamViewer

1. Double click on the icon to open the application (afzp YA IK{G al & Acih®@s It NB I F
okay).

2.2 KSy GKS LI AOIFGA2Y 2LSya Al Aatkefedafelre 3 K26 &, h|
credentials needed to access the computer remotely. If thessat@resent contact Technical
Support.

3. Leave TeamViewer running to allow remote access if needed.
Power Relay

The power relay to disconnect and reconnect power to the Spidar remotely is accessaefaa
There should be a shortcut saved to the DegktDouble click the link to navigate to the site.

1. Open FireFox and navigate to 192.168.1.7.

2. Click OFF to cycle power off. Click ON to enable power.
NOTE Always wait 1+ minute before turning the power back on to allow the unit to fully reset.
Spidar AImin Tool

Information on the Spiar Admin tool can be found Bection L- Finalizing Spidar Installatian
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G.  Spidar Setup and Operation

This section describes powering on and launchingSpielar Once powered on, it is necessary to
calibrate the devicerad test for accurate wind data readings. This section includes the following
procedures:

Powering on theSpidar

Filling Water

Configuring the Spidar

Using theSpidarAdminToolapplication

€ e ¢g¢g

H. Powering on theSpidar
After all power and communication cable connections have been establishe8pidarcan be
powered onby aswitch located in the Electrical Connection Panel

Figure46: SpidarPower Switch

l. LED Status Indicator
TheSpidarhas athree-color LED status indictor. Use this indicator mechanism to quickly confirm system
status.

Figure47. LED Status Indicator
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Red + Green Startup Process

Amber + Green Finalizing &rtup

Green Running

Amber Alert

Red Critical Error

Table3: LED Status Key

J. Filling Wiper Fluid Reservoirs

For a proper functioning of th8pidar the top filter Lens must be cleaned. An automated cleaning
system including a wiper and a sprinkler are installed for this purpose. Wiper fluid is held in an internal
1.1 gallon (~4 liters) reservoir within ttgpidar

As part of the of theSpidamaintenance, it is necessary to verify sufficient Arteeze liquid and proper
function of the wiping system every two monttssix months

While antifreeze can be used in cold climates, we recommend using a mixture of water and isopropyl
alcohol to lower thefreezing point of the water. The table below provides a rouglgline:

Minimum Temperature | Percent Water | Percent Isopropyl

-3°C 90% 10%
-7°C 80% 20%
-20°C 60% 40%

Table4: Water to Isopropyl Ratios

1. Reservoirg-illing Process
1. Locate the pump provided with the Spidar and set aside.

2. Remove the reservoir panel by unscrewing the four scramgspull the reservoir tube out:

3. Remove théblack plugoy pushinghe blue ringdown while pulling the plug out of ehtubing.
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4. Insert the blue tubing from the external pump and push it securelytiméaoblack connector:

5. Place the blue pump into the water or wastiluid container.

6. Connect the gray power cable to the lose connector on the right handrstiethe
Connection Panel. The pump will start as soon as the electrical connection iswitidiné
Spidar powered on).

7. The pump will continue pumping until power is removed (i.e. the gray cable is disconnected
from the Spidar).

8. Once the reservaoir is fill the excess liquid will drain out of the bottom of the Spidar.

a. Verify that the blue tubing is visible from the bottom of the Utility Panel (opposite side
from the Connection Pathevhere the pump is plugged isee image on nexiage).

b. If the blue tube is not visible from the bottom of the Spidar, open the Utility Panel and
make sure the blue tube is fitted through the drain hole.
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9. When water starts leaking out of the bottom drain tube, disconnect the power wire from the
Spdar. Remove the pump, dry it and store the pump in the Spidar transport case.

10. With a full reservoir the LED Status Indicator should turn green, indicating the Spidar is ready for
operation.
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K. Configuring the Spidar
¢2 LINBIANIY (KS { LdsurRmenkhaights Gsé the\FfieZiia apphc&RionVnStalled on the
Spidar Power Controller PC. Locate the shortcut on the desktop of the PC and follow these instructions:

1. Enter the Host (192.168.1.1), Username (Pentalum), Password (xphhsr) and Por&{&Dliia
FyR Of AO]1 avdza 01 02yySOiey

Pentalum@192.168.1.1 - FileZilla
Flle Edit View Transfer Server Bookmarks Help

i TR ORO L TAo M
Host: Username: Password: | [TTTTS | Part: | 21 | Quickeconnect ||:|

2. ¢KS NRIKG aSOGA2Yy 2F (GKS aONBSy o6ftloStSR wwSy2
Spidar. Navigate t8torage Card/CONFIG/SiteParameters.cfg

-

3. Right click on the SiteParametefgfile and choose& + A RAKIE

[ Remote site: [ /Storage Card2/CONFIG v
F| Storage Card ~
o] Starage Card2
i b | CONFIG
Lj-J-- DATA
[oL RS
- 7 RAW_WIND_RES
-7 System o
Filename Filesize F..
[ Sccrooncicn.ds —— gr—"
_|ProductionParameters.cfg 100030
”;|Pamm|:t:rs.cw k Add files to queue 152 ¢,
Wiew/Edit
Create directory
Create directory and enter it
Create new file
Refresh
Delete
Rename
< Copy URL(s) to clipboard >
Selected 1 file. Total size: 5,055 by File permissions,.,

NOTEDO NOT EDIT THE SiteParameters.cfg OR ANY OTHER FILE WITH WORDTBFS EXCEL
/hww!t¢ ¢19 {9¢¢LbD{ !b5 2L[[ ! CCotépadotTedEdfor!L 5! wQ{
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4. Setthe Customer, Site and Location Names:

= Custoner, Slte and Locatlon Names

# Customeriame - 4 letters MUST (EXAMPLE: PENT)
# SiteName - 3 letters MUST (EXAMPLE: REH)

# LocationName - 3 letters MUST (EXAMPLE GAG)

CustomerName PPPP
SiteName,PPP
LocationName,PPP

NOTEthese namesre alphanumeric, so numbers can be used as needed.

5. Set the number of range gates and measurement heights:

# Number of heights and Heights Vector

# NumHeights - possible values: 1-10@

# HeightVector - up to 10 values separated by comma (,). Must have NumHeights values.
= EXAMPLE: {39 49,50,60,70,80,90,100,110 120}

NumHe1ghts 10
HeightVector,"{40,60,80,90,100,120,130,160,180,200}"

6. Set the direction offset (if the unit is not aligned north).

ReferenceA21muth e

7. bwD adGNRy3afe NBO2YYSYR&a bh¢ OKFIy3IAy3d GKS G¢AYS
of the 10 minute interval.

# Tlne Reference for output flles

Possible values: ©(default) or 1
9(default) - start of 1@min
1 - end of lemin

4% W %

T1meReferenceForOutputFlles 0

8. Spidar units are programmed to create 10 minute averages by default. The averaging interval
can be modified but the minimum averagimgerval should be 5 minutes (300).

# AverageDataREFreshHatE - The average wlnd re501utlun
possible values: 38,68 or 6B8

38 - 3@ seconds average wind resolution.

68 - one minute of average wind resolution.

6088 - ten minute of auerage wind resolution.

4 B oW %

AverageDataReFreshRate EEB

9. If using Modbus set the parameters to the following:
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A A A AN R A B AN R N BN RN A AN A G BN BN B AN o A AN R B AN A N N R R B BN A R BN X R B BN R e BN AN A B N A R BN AN R A A DR R R AR B AN DRI R R R A AR
# Modbus Parameters

# UseModbus: Enable or Disable

# ModbusType: Master or Slave - currently our sensor is Slave

# ModbusProtocol: Serial:Rtu or ASCII, Lan: TCP, UDP - currently our sensor is working over TCP

T2 o (o8 o oL fo fe T o (o (o oL e T (o (o oL o o T e
UseModbus ,Enable
ModbusType,Slave
ModbusProtocol, TCP

10. None of the other settings should need to be changed unless doing somethirstanatard.
Please contact NRG Technical Services if there are questions ab@ithiaiging other
parameters.

11. When finished editing the parameters file, click the X in the upper right hand corner of Notepad
screencLINS aa a{l 9S¢ o
122CAEf SBAT L gAff LIRL) dzZl) | SANR2PA S K (iSFHE ed2 anf S

file back b the server.

13. For the settings to be accepted by the Spidar the power needs to be cycled. Use the power
switchin the connection pandb turn the power off wait 1+ minute andhen onthe Spidar
back on. Alternately the power relay in the Spidar Powert@tar can be used by navigating to
192.168.1.7 in Firefox.

14. Once the Spidar has been turned back on, navigate back into FileZilla and verify that the changes
made to theSiteParameters.cfgre still present.

L. Finalizing Spidar Installation
With everything finalized at the site, the final step is to verify that the Spidar has clear access to the sky
and is recording data properly. Follow these steps to confirm that the unit is working properly:

Spidar Admin Tool:
1. Locate the Spidar Admin Tool softwareioikK S t 2 6 SNJ / 2y i NRft SNJ t/ Qa RSa

a. Connect with the following settings:

i. Connection type: Direct
ii. IP Address: 192.168.1.1
iii. Port: 2611

b. 1 £ A0] &/ 2yyS0Oics

2.2 KSYy GKS az2Faeol NB O2yySOila AG akKz2dZ R 32 (2 GKS
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a. Here you can see the four Spidar Beam Signals. The beams should have a similar pattern
to each other and should fall within the blue dots.

ol SPIDAR Admin Tecls 22,5 B - *

File Settings Help

SpiDAR Admin Tool

v R

Log Monitor Peripherals Configuration
¥ Beam filte .
= Beam Signal
Beams Filter: o
| Beam 1 /| Beam 2 s
|v Beam 3 | Beam 4 150
125
OBeam1
) Beam 2
75
O Beam 3

O Beamd4 50

-25

5 E

75 100 125 150 175 200 225 250

25 0 ] s
57.74 70.5% 16.7% 12.62 u 332.49

Range [m] Mean Signal at 100m

75

=
25

Q

on 25 50 75 100 125 150 175 200 15 250 215

5
CE N
» Beam controls:
e ®o0o0

Send

Reboot | Offline Init Run ® Measure

Remote command: Action command: State:

Table5: Spidar Admin Todbignal' Tab

NOTEthe above image shows a typical Spidar Beam Signal. Contact NRG Technical Services with
guestions or if the beams are falling outside of the dotted lig&ghis is the case the Spidar
likely needs a mirror adjustment.

b. If using 10 minte averages, thé 2 A Y Ré (i | 0averdgé data hdNEB &anr1S
minutesO 6 A G K ! + D¢ aSt SOGSR AyauSIR 2F aw!2£0d

c. DO NOT CHANGE OTHER VALUES OR CLICK OTHER BUTTONS INSIDE THE APP AS THE
MAY AFFECT THE SPIDARs SETTINGS.
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Check Data Files:

After 10+ minutes the Spidar will write data to the storage cards. Before leaving the site it is good
practice to pull the latest data file to make sure the data files are being written to the Spidar properly.

1. Current data files cannot be read, so it is necegsalfist cycle power to close the current file.
a. Turn off the Spidar for 1+ minutes, and therpawer.

2. Using the Spidar Power Controller PC, connect to the Spidar with FileZilla.

3. Navigate to theStorage Card/DATialder, which contains the data files.
a. Right click and choose View/Edit to review the file in Notepad.

b. Or, choose the files you want to move over to the Power Controller PC and choose the
location you want to download them to in the left (Local sitej@aw. Drag the files
from the right screen to the left or right click on the data files and choose Download.

4. There will only be a coupEO-minute average entries (depending on how long the Spidar was
running before being rebooted). If the right range ggtare visible and the wind speed/direction
readings are reasonable then the Spidar is ready to be left to measure!

Notify NRG Systems:

Once the Spidar has beeonnfigured send an email to NRG Technical Services to confirm that the Spidar
has been instéd. Please include the Spidar serial number (AGO0XX) and the names and email
addresses of the people that want to receive the Spidar data files.
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VII.

SYSTEMIAINTENANCE

A. Maintenance Schedule
The Spidar requires periodic maintenance to ensure reliable aootis operation. We recommend the
following maintenance schedule:

-Check Spidar glass
-Check Spidar leveling
-Checlpower supply
-Check cables

-Fill wiper fluid
-Review data

Check Spidar Glass

Do the first month items,
plus:

-Maintain site vegetation
-Adjust PV angle if
needed

Do the previous items,
plus:
-Replace wiper blade

The top of the Spidar should be clear of any debris and dirt. If dirty, make sure the Spidar has wiper fluid
and clean the glass with water aadsoft cloth. Use isopropyl alcohol for stubborn stains.

Check Spidar Leveling

Proper leveling is critical to taking accurate measurements. Undo the protective cap and verify that the
spirit bubble is still in the middle of the circle. If misalignedenesl the Spidar.

Check Power Supply

Verify on the charge controller that the ttaries are at a healthy level 24.5+ VDC. Clean the PV panels
off if they are directly, check the battery bank to verify that they are secured and connected properly.

Check Cables

Make sure all cabling/wires are protected against the environment andasiand that they are not

damaged.
Fill Wiper Fluid
¢ KS {LARINDA

aidrkddza fA3IKEGA

g At
recommended to start with monthly inspections to see how much liquid the Spidar is using at the

OKFy3S itis2

current site. Once consumption is known then the schedule can be reduced.

Review Data Files

Looking at the data files and LOG files will help verify that the Spidar is operating normally.
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Maintain Site Vegetation
Check to see ifegetation is growing up around the Spidar or Power Supply. Cut vegetation back and
take preventative measures to keep it from interfering with the equipment.

Adjust PV Angle
If the PV panels are adjustable, change their orientation in the summer andnttntaximize PV gain.

Replace Wiper Blade

The wiper blade should be replaced preemptively to avoid it wearing down and scratching the glass. A
yearly change of the wiper is a general suggestion and therefore close attention should be paid to see if
it should be replaced more frequently.

B.  Wiper Replacementnstructions

TheSpidarwiping system that consistsf wiper arm and water nozzle which is used to cldstop
window. The wiping system c®ntrolled by an algorithm based off the precipitaticensor and the
Lidar beam strengthlo replace the wiper blade:

1. Lift the wiper into the upright positian

2. Firmly hold the wiper arm with one hand and the wiper blade with the other.

3. Slide the wiper blade downwards to release it from the wiper arm.

4. Place the new wiper bladender the hook and slide it upward until it clicks into place:
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C.  Wiper Fluid Nozzle Service
The Wiper Fluid Nozztdips onto the wiper arm andan require maintenance to remove clogs.

/ ' /

e N

If the nozzle gets clogged, clear it with compressed air or a pin.
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D. Poweroff Spidar
To power theSpidaroff:

Power Switch for Newer
Spidar systems

1. Remove Connection Panel cover

2. Flip the power switch to OFF

NOTE: When rebooting the Spidar, wait adel+ minutes before turning back on.
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VIIl. DATA ANALYSIS

A. Introduction

These guidelines are provided to facilitate the analysNRGSpidarVertical Profilewind
measurement data. They are especially intended3pidarowners or thirdparty evaluators who are
analyzing thespidarmeasurements to learn important informaticabout the wind resource at their
site.

Our recommended analysis methodology is not datgeted at wind assessment experts but to all
those interested in understanding the valuable insight that the usgpaflas can provide when
FaaSaaAay3a I aixisSQa 6AyR NBaz2dza2NOSao

An explanation of how th&pidarcalculates wind speed and direction overaage of heights and some
key terminology are presented.

The main section of this document provides information about thaniGute average file generated by
the Spidarand a stegby-step procedure for filtering th&pidardata. It also outlines methods tnalyze
the results in various ways and guidelines foirelating theSpidarto a met mast.

B. SpidarFile Structure

TheSpidarsensor measures and records average wind speed and direction every 10 minutes. These
measurements are stored in a CSV format wind data file in the following location in the sensor's storage
card:\Storage CakDATA

This chapter describes the data stture of these wind data files.

1. File Name

Table6: File Naming Convention

#  Field Name Description
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