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The WPANT30017-CA antenna is a Highly Efficient Dual-band, 3 dBi True-Omni Directional Antenna that can be
used by any repeater system in the ISM bands in order to maximize the Coverage Radius. The Antenna Radiation
Pattern is Symmetric along the axis & has a perfect donut shaped 3D pattern at the main frequency.

WP Wireless can customize this antenna based on your application needs. Please contact sales@wp-wireless.com
with your specific application requirements.

Dual Band ISM Antenna Performance
Parameter
915 MHz 2.4 GHz
Operating Frequency [GHZz] 902 ~ 928 MHz 2.4 ~25GHz
Recommended Impedance of
the customer’s Radio[Q] 50 Ohms
VSWR <1.5:1 <251
Peak Gain [dBi] (Typical) 2.5 dBi @ Horizon 3.5 dBi @ Horizon
Efficiency (in %) 75 ~ 80% 65 ~ 75%
Polarization Linear
Radiation Pattern True-Omni Directional
Accepted Power [W] (Max) 2 watts (+33dBm)
L Cross-Pol level is -20dB lower than the Co-Pol level in both Vertical &
Co & Cross Polarization .
Horizontal Planes
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Item

Value

Total Antenna Height

13.72" (from the bottom of the Connector to the top of the Radome)

Antenna Base

2.72" max dimension

Plastic Radome Material & Color

Polycarbonate + ABS, Grey Color

Metal Base Material & Color

Aluminum, Black Anodized

Connector

Type-N Male (mates to any Industry Standard Type-N Female Connector)

Antenna Circuitry

UL 94-V compliant

Antenna Color

Grey

Operating / Storage Temperature

-40°C to +90°C

Shock & Vibration

See Appendix #A

Environmental

See Appendix #A

Hazardous Materials

ROHS compliant
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915 MHz

2.45 GHz

Note: The Radiation Patterns might appear little tilted. But, this is not because of the Antenna. This is due to the
tolerance in positioning of the Antenna in the 3D Anechoic Chamber.
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VSWR Test

The Factory will perform VSWR tests on 100% of the Antennas that are being shipped, using an Industry Standard
VNA. During the VSWR Test, the Antenna will be placed flat on a thick Styrofoam piece, the connector will be
plugged to a VNA cable and the VSWR response will be observed. The antenna will be flexed at different locations
while observing the VSWR response. If the response looks smooth & normal (as expected) then it's a PASS. If there
is no response or if it's Jittery/abnormal then it's a FAILURE & the Antenna will be rejected.
The VSWR data will be recorded for a percentage of Antennas, as follows.....

e 25 Antennas for a PO of 1000pcs or less

* 50 Antennas for a PO between 1000pcs & 3000pcs

* 100 Antennas for a PO of 3000pcs or more

Note: If 1 piece fails, then the factory will test additional 2 sample lots for possible failures. If additional failures are
detected in these 2 sample lots, then the full lot will be 100% tested.
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APPENDIX #A : Mechanical, Electrical, Environmental & Shipping Requirements

These below tests will be performed for the First Article Antennas.

Introduction

This test plan covers WPANT30017-CA WP Wirelessehma. The types of tests conducted are limitéHdse traditionally
performed during EVT: white box tests which chagsize and evaluate electrical, RF, and mechanidbpmance of specific
elements of the entire hardware design under ndraimthextreme conditions.

References

Standards

* ANSI C12.1-2001, Specification

* ANSI C12.20-2002, Electricity Meters for 0.2 an8 @ccuracy Class

 ANSI C37.63 Standard for Pad-Mounted Line Sectiaeas

 ANSI C37.60 Standard for Circuit Reclosers

* ANSI B109.1, B109.2, B109.3 Gas Displacement Mstandards

e ASTM D822

« ASTM G85 — Modified Slat Fog Spray Testing

 EG-07E, Specification for Approval of Type of Elgcity Meters, Instrument Transformers and Auxyiddevices,
Measurement Canada

e FCC Part 15.247

e FCC Part 15, sub-part C

 |EC 60085-2-6

» |EC 60950-1 Safety Standard

« |EC 61000-4-2 ESD

« |EC 61000-4-4 EFT/B

+ |EC 61000-4-5 and IEEE 37.90.1 Surge

* |EC 61000-4-6 conducted disturbances from RF fields

e |EC 61000-4-12 oscillatory waves

 |EC 61000-4-16 conducted common mode disturbances

e ISTA Procedure 1A — International Safe Transit Asstion

* NEMA 250-2003 Enclosure Standards.

« MIL-STD-810F @OD Test Method Standard for Environmental Engineering Considerations and
Laboratory Tests)

* RSS-210 Industry Canada emissions standards.
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Client Documents

e SG Hardware Requirements PRD PM-GR001_rev003
e« EVT Plan AUS NIC
¢ Gas IMU PRD Rev. 2 2/12/08

Acronyms

RH Relative Humidity

Test Tool Client application used to perform a retwnoperation repetitively
uuT Unit Under Test

DUT Device Under Test

Entrance Criteria

Product must have:

* PRD

» Engineering Specification

e Firmware (feature complete, EVT candidate)
e Enclosure (EVT candidate)

» Test support diagnostic tools

Test Matrix

The following table specifies applicable tests; gpiantities, and estimated test duration. Teudsquantities are designated by
groups. Tests are divided into groups based oddk&uctive nature of tests; the ability to rustdgén parallel; and the duration
of tests.

0]
o ©
o C
85
22
£8
Test Categories: =5
RF Section N
Mechanical fit N
Mechanical connectors N
Mechanical components N
Mechanical cables N
Mechanical enclosures v
Harsh Environmental N
Conditions
Total Unit Count 10
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RF Tests — Electrical Specs Verification
Objective

All the necessary RF tests will be performed onRinst Articles and the results will be presentElde test results will show the
VSWR, Peak Gain & Efficiency numbers on these Anganacross the frequencies from 902-928 MHz & MHz.

Expected Result

These First Article Antennas are very consistetthéRF performance and confirm to the specs statdelage#1. Also, the Peak
Gain’s in both bands across all frequencies shbalaithin FCC limits. The Gain numbers should b#himi control as per
regulations in USA & Australia. The variance in @ahould not be more than 1dB across the frequeintia given band.

RF Tests — VSWR Integrity w.r.t RF Power exposure

The VSWR of First Article Antennas will be testedr&orded. Then these Antennas will be connectedSignal Generator and
will be subjected to 2 Watts of constant input pofee duration of 1 hour. The VSWR of these Antesimall be tested again
immediately after this 1 hour. Markers on the VNA We set at 902, 915, 928, 2400 & 2500 MHz.

Expected Result

The before & after VSWR'’s should remain the santee VSWR values at respective markers should ngtlwamore than 0.2.
This will prove that the Antenna performance is aliéred by the input power level or duration.

Mechanical Fit

Tolerances

Objective

Ensure the UUT fits the housing within the spedifielerance. Ensure the UUT mates with other bowith specified
tolerances. Ensure the UUT mounting holes are edifslp with the screws / snap in posts per thedbithaterials. Ensure the
UUT fits within the product housing with the tolaes specified on the mechanical drawing for theosore.

Setup
Use the shipping version of the housing for the DUT

Steps

Put enclosure together with DUT inside. Confirrattthere are no mechanical fit issues and thabthi€ is still able to transmit
and receive properly.
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Expected Result

Clearances

Objective

Ensure the UUT is clear of all obstructions. Higtally the DUT has been interfered by the metaing; tall capacitors on other

boards; proximity of high voltage area (surge tesjsMOV, etc.) to conductive elements (other bsardetallic bridges);
through hole leads puncturing capacitors on otberds; relay disconnect meter bases.

Setup
Steps

Expected Result

Mechanical Connectors

Pull force

Objective

Ensure connectors do not disconnect without a fBogmt” amount of force. This is subject at thigint. Certainly, we could
employ force activation gauges; however we justineeknow that the product will survive ANSI shaldtrop / vibe tests. If the

product will be deployed in an environment whichyrhave substantial vibration, then perhaps you wiai to go perform
shock / drop / vibe at a test lab. This is a judgst call.

Setup

Steps

Expected Result
UV exposure

Objective

Verify components do not become brittle over losigrt exposure to sunlight.

Setup

Use an outside lab. Duration is dependent on Bpéest standard / customer.
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Steps

Expected Result

Mechanical Components
Torque

Objective

Verify connectors, such as AP power and batteryeotors, do not become loose due to “reasonabigUéoapplied to the
connector during cable installation. This can beedeither subjectively or objectively with torggeuges.

Setup

Attach a cable to the connector. Cycle a housiitly Kepresentative assembly from manufacturing diver-40°C to +85°C
range. At cold, room, and hot temperatures, attémfurn the cable (remove).

Steps

Expected Result

The connector should not come loose from the hgusin
Mechanical Cables

IP67 Water ingress

Objective
Verify the cable is able to survive IP67 for cables

Setup

Sample size = 10.

Seal the ends of the cable, or mate them with tigiosite gender connector.

Verify the various elements of the cable were addednby the chosen cable vendor in accordancethéispec sheet using a
calibrated torque wrench.

Steps

Dunk the cable into a tube of water at a depthnof Wait 60 seconds. Remove and dry the outsidieeofable. Carefully
unscrew the various elements of the cable connecitinspect for any water ingress.
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Expected Result
The inside cavity should be 100% dry.

Mechanical Enclosures

IP 65/66 hosedown

Objective

Verify the enclosure is impervious to water to éx¢ent required by the enclosure’s IP rating.

Setup

For IP 65 (protection against low pressure waterfflem any direction), or IP 66 (protection againigh pressure water jets
from any direction), use an outside lab.

Steps

Expected Result

Drop Test, unpackaged

Objective
Evaluate the product’s ability to survive a drorhis tests the PCBA as well as the enclosure.

Setup

The test is performed on concrete surfaces. Eights are 80 cm for concrete.

For all products:
The orientations are: all faces, edges, and carntypical box-shaped enclosure will have 6 fa@edges, and 8 corners. Use
a different sample for each surface.

Verify the product functionally and mechanicallyfdre beginning.

Steps
1. For each height
a. For each orientation
i. Drop the UUT in its enclosure once.
ii. Verify the UUT functions electrically.
iii. Do not open the enclosure unless you are certairutiscrewing and re-screwing etc. will not alter
subsequent results.
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iv. If the product fails, stop. Do not proceed withtlfier drops.
v. If the product structure is merely weakened (ergcks in the enclosure), continue.

Expected Result

The FSU 2.0 shall continue to function electricafter all drop tests. The enclosure shall rermabact with no fragments
broken off. Hairline cracks measuring less thamnl are acceptable.

Product Packaging

ISTA Testing

Objective

Evaluate the shipping containers that will be usedransporting the product.
ISTA standards are developed for domestic andniaternal transport, for individual shipping contais and palletized product.
This test is mainly evaluating the shipping corgajmut will also test the robustness of the produc

Why ISTA 2A is chosen.

ISTA 2A is the standard for international shipmehindividual boxes. We will ship to internationaistomers. We will also
manufacture our products outside the USA, so motheg from the factory to the customer site witjuie international
transport.

Products may be palletized in initial shipment frtira factory, but shipments will be broken dowrstaaller batches for
installation. RMA shipments will reuse packaing aaturn in individual shippers. Follow -on ordeos feplacements, upgrades
and network expansions will be smaller and useviddal containers.

ISTA 2A test results for an individual containenadso be extrapolated to containers on pallets.
Stack height can be calculated and adjusted. Casipre Test results can work backwards to determizve stack height . Safety
factor can also be adjusted in the compressiorcédstilation.
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Setup
The Unit Under Test (UUT) should be verified beftre testing.

A Known Good Unit can and should be put in the pgakg at the start of the test and remain theranduhe
conditioning phase.

Functionality of the UUT can be verified during tiesting, but that is not necessary. Given thatitha transport test
and most products are not expected to be functijotiming shipping.

Functionality should be verified following the firtast step.
Also inspect the UUT for physical damage.

Steps

1. Atmospheric Pre-conditioning
2. Atmospheric Conditioning
a. Controlled temperature and humidity.
3. Compression
4. |Initial Vibration
a. Random vibration to simulate bouncing around iruak during shipping
b. Tri-axial Accelerometer(s) should be placed onuhis inside the container.
c. Note resonant frequencies during testing
d. Random vibration parameters:
i. Vibration Intensity = 1.15 @G
ii. Frequency Range = 1-200 Hz
ii. Total Duration = 60 min

Orientation | Duration (Min.)
Base 30
Top 10
Side 10
End 10

5. Drop
a. 10 drops from a height determined based on thehweitthe product(s) in the box. See diagram below.
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=
[=2]

Edge 1-2
2
1 ——
5 Manufacturer’s Joint
3 Corner 2-3-5
Sequence # Orientation Specific face, edge or corner
1 Corner most fragile face-3 corner, if not
known, test 2-3-5
2 Edge shortest edge radiating from the
corner tested
3 Edge next longest edge radiating from the
corner tested
4 Edge longest edge radiating from the
corner tested
5 Face one of the smallest faces
6 Face opposite small face
7 Face one of the medium faces
8 Face opposite medium face
9 Face one of the largest faces
10 Face opposite large face
b

6. Final Random Vibration
a. Repeat proedure from step
7. Product Evaluation
a. Following this last step, open the box and inspeth the packaging material and the product forsja} signs
of damage.
b. Perform a functional verification on the prod
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Expected Result

Following the testing, the main criteria is thas firoduct should be fully functional. A secondaoyeern is how well
the packaging holds up. This is important for cosp perception as well.

The test lab is generally an expert at packagistesys and running their tests, and even in inténgr¢he data. But
only you can determine if your product is workirmgperly.

Interpreting the data from the testing

1. Drop testing:
a. Evaluate the accelerometer readings from the drsip A rigid box will hold up well in a drop tesiut
will transfer all the force of the drop to the puatlinside.
b. A soft box will cushion the product, but will lodkrrible when it arrives at the customer site.

2. Compression test
a. Based on the calculated load, did the box pass?
b. At what point did it fail?
c. Use the fail point and calculate the max stacklteig

3. Vibration Test Accelerometer readings
a. Did the unit slide around inside the box? Did plagkaging hold the product too tightly?

Mechanical Vibration

Objective

Verify CLIENT products (e.g. enclosures, hardwangyosed cables, and connectors) continue to opaftateexposure to
mechanical vibration as specified in ANSI C12.2@2@nd IEC 60068 Part 2-6.

For APs and Relays, this requirement is not spdlfi called out in the PRD.
For electricity meters, this test can be skippdtiefmeter will undergo ANSI C12.20 testing.

Setup
Note: This test must be conducted by a suitably equipestthouse.
For APs and Relays, connect the AP/Relay and baBlatifery using the provided cable. Also connectga@ver to the AP/Relay.

All support equipment should be located outsidthefarea under test. Verify communication with théT before starting.
Using NetManager under linux / Cygwin, continuousiyg the UUT as well as any devices downstream.

For Gas IMUs, this test should be performed be$afespray tests. The intention is to see if tle Between the IMU and meter
is affected by vibration. Attach the Gas IMU witattery to the meter.
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Steps

For unpackaged vibration, refer to ANSI C12.1-288¢&tion 4.7.3.20 (which refers to IEC 60068 PaBtfédr the procedure). The
profile shall be a swept sine from 30-350 Hz ovendnutes for each axis. Sweep time = 1 octavenpeute at 5 m/seconds
squared (.5 g) along each of three mutually perigefat axes.

Expected Result

s/eBridge, Gas IMUs, APs and Relays shall be stdgjieto vibration during operation and shall comnoate before, during and
after testing.

Electricity meters shall communicate before andratfie test per ANSI requirements.
Mechanical Shock

Objective

Verify Client products (e.g. enclosures, hardwasgosed cables, and connectors) continue to opaftateexposure to
mechanical shock as specified in ANSI C12.20-208d/@& ANSI B109.1.

Verify Client products function under the conditsospecified in ANSI C12.1-2001. This verifies imnityrof the enclosure,
hardware, exposed cables, and connectors agalmation.

For APs and Relays, this requirement is not spdlfi called out in the PRD.
For electricity meters, this test can be skippdtiefmeter will undergo ANSI C12.20 testing.

Setup

Note: This test must be conducted by a suitably equipestthouse.

For APs and Relays, connect the AP/Relay and baBltiery using the provided cable. Do not conneCtpbwer to the
AP/Relay during the shock. All support equipmerdigt be located outside of the area under tesifjesmmunication with

the UUT before starting. Using NetMgr (or Teset Moo meters) under linux / Cygwin, continuoushngithe UUT as well as
any devices downstream.

For Gas IMUs, a steel ball impact test is inclutiece as well as the traditional shock test (refegekNSI B109.1 section 2.10).
For the traditional portion of the shock test, @&s IMU should be tested independent of the acheadr.

Steps

Refer to ANSI C12.1-2001 4.7.3.18 (which refer$B@ 60068-2-27 for the procedure). The profilelsba a half sine pulse, 3
times in each direction for each of the 3 mutuplypendicular axis for a total of 18 shocks peremei5 g (150 m/sec squared)
peak acceleration for 11 ms with a correspondirigoity change of 1 m/s

For Gas IMUs, drop a 22mm solid steel ball fromeght of 15 inches onto the cover.

Expected Result

The UUT shall continuously communicate with both et Manager program as well as downstream mieédose and after the
test. This is an operating test.

Gas IMU housing shall not crack as a result ofstieel ball impact.
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Harsh Environmental Conditions

Objective

Verify Client products function under the conditsospecified in NEMA 250-2003. This verifies prdten of the enclosed
hardware, exposed cables, and connectors agaswsfisgnvironmental conditions.

For APs and Relays, see SG PRD (R 32). UUTs skalsiembled simulating a field installation, irdeana connected via coax
cable, power cable connected, etc. Operation eatifin shall be established prior to the starheftest and at 250 hour intervals
until completion of the test. Cyclic exposure shultwo (2) hours fog and two (2) hours drying.

For FP&L, per their “AMR Scope of Work Feb 08, 2008Ps and electricity meters shall be subjected toinimum of 1000
hours of salt fog exposure, in accordance with ASE856 (Modified Salt Spray (Fog) Testing). Annex, Alflute electrolyte
cyclic fog dry test with the following exceptiortbe salt solution was prepared with 0.1% sodiuroridid and 0.35%
ammonium sulfate.. Test specimens are placed @nalosed chamber, and exposed to a changing elithat comprises of the
following 2 part repeating cycle. 2.0 hours expesiara continuous indirect spray of dilute acidifigH 5.0 to 5.4) salt water
solution, which falls-out on to the specimens &dte of 1.0 to 2.0 ml/80cm?3/hour, in an ambientnchar temperature (21 to
27C). This is followed by 2.0 hours exposure taardrying (purge) climate, in a chamber tempemanfr+35C. The number of
cycle repeats and therefore the test durationriahia.

The ASTM G85 standard calls for:

In this test cycles of 1hr dry-off and 1hr fog ati#ized. The electrolyte is a solution of sodiuhiaride and ammonium sulfate
and is more dilute than the traditiosallt spray fog test.The fog portion of this test is conducted at raemperature, the dry-
off portion, however, is performed at an elevatadperature. Also the spray atomizing air is natrsded with water for this test.
The electrolyte solution consists of 0.05% sodilmoide and 0.35% ammonium sulfate by mass. Thaisodhloride and

water are subject to the same purity requiremenfsrathe other test in this specification. The amium sulfate shall not
contain more than 0.3% total impurities. To obtzomplete specifications go &5TM International.

The temperature throughout the exposure zone dthiangry-off phase shall reach and remain constB85°C plus or minus 6
1.5°C (95°F plus or minus 3°F) within 3/4-h of suhiing from the fog period to the dry period.

For electricity meters, this test can be skippdtiefmeter will undergo ANSI C12.20 testing.
For Gas IMU, these tests reference IMU PRD sectioh8 and 3.15.

Setup
Note: This test must be conducted by a suitably equipestthouse.
For APs and Relays, connect the AP/Relay and baBlatigry via the provided cable. Also connect A@vpr to the AP/Relay.

All support equipment (e.g. laptop) should be ledadutside of the area under test. Verify commatioa with the UUT before
starting. Using netmgr, continuously ping the UUT.

For a Gas IMU, connect the IMU to the Gas meteth¢fUUT has a remote mount option, simulate thete mount option by
mounting the remote hardware on a nearby pole thigtexact sensor cable installed per our manual.
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Steps
Conduct rain tests per NEMA 250-2003.

To ensure the UUT functions on both AC and batteltgrnate between AC and DC power. Rain test beatonducted 30
minutes per side. Conduct salt spray per ASTM noeBib17-1973 (see above for FP&L deviation).

For the Gas IMU, ANSI B109.1 references ASTM D828 apecifies the following tests to be done seqalkiyt

1. 1000 cycles wherein each cycle consists of 102 ta;uUV, 8 minutes light water spray.
2. A salt spray test is required for 1000 hours inoagdance with ASTM method B117-1973 “Salt Spray (Regting”.
3. The meter index cover shall be immersed in a tygiemaning agent for 30 minutes.

Expected Result

The UUT shall continuously communicate with botb tletmgr program as well as downstream metersdyedaring and after
the test.

There shall not be excessive accumulation of watére enclosures.

For Gas IMUs, there shall not be any fluid in th, in the cavity between the meter and the IMUinside the meter index
cover. There shall not be any evidence of eledimbction, discoloration, rust or corrosion.

Lightning EMP

Objective

Immunity from induced voltages due to nearby lightning strikes: Each device AP, RP, and meter is expected to
withstand a lightning strike occurring within close proximity to the equipment under test. The immunity test is a non-
industry standard test; however it has been used by Florida Power and Light successfully for many years to identify
weaknesses in electronic devices. A sketch of the test setup is shown in Figure 1.

Setup

The tests consist of discharging a negative polarity lightning impulse 1.2us/50us, chopped on front of wave. The
surge generator will be discharged into a 3 foot long vertically oriented rod to rod gap. The distance from the gap to
the device under test (DUT) will be staged beginning at 15 feet, then moving the gap to 10 feet, then finally to five (5)
feet. The gap shall be inline with the antenna. After successfully completing these tests, a direct discharge to the
radio antenna will be performed. A field mock up shall be constructed for each device simulating a typical installation.
The peak voltage from the generator is expected to be approximately 1.8M volts. Energy discharged will vary with the
impulse generator; however FPL’s stored energy should be approximately 38k joules.

Steps

The surge generator will be discharged into a 3 foot long vertically oriented rod to rod gap. The distance from the gap
to the device under test (DUT) will be staged beginning at 15 feet, then moving the gap to 10 feet, then finally to five
(5) feet. After successfully completing these tests, a direct discharge to the radio antenna will be performed.

Expected Result
The UUT shall continuously communicate with SFUdvef during and after the test.
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