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Mega_Link 2

APPLICATION NOTE ANO48

Average Current Consumption
Measurements

Summary

Mega_Link 2 is a versatile and secure radio telemetry system for passing instrumentation,
measurement and control data between industrial plants and different site locations.

All transmitted data streams are encrypted using the AES-256 encryption standard.
Mega_Link 2 is classed as a Low Power Radio system.

This document provides measurements of typical average current consumption for the Low
Power Radio 458 MHz UHF Radio and 4G communications systems.

For an outstation used to monitor digital inputs, the Mega_Link 2 operating with 458 MHz UHF
radio typically requires as little as 115 mA average current for a 10 second scan rate and a 4G
system of around 148 mA.

For an outstation used to monitor a single 4-20 mA analogue transducer, this requires the extra
excitation voltage thus using more current, the worst-case condition of a 20 mA signal level
means the Mega_Link 2 operating with 458 MHz UHF radio typically requires an average
current of 161 mA for a 10 second scan rate and a 4G system requires about 182 mA.

This is a sufficiently low average current consumption that the use of a solar power supply is an
option for continuous operation in the use case where a local mains supply is not available.

This document also gives recommendations on the sizing of solar panels for the UK.
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1. Introduction

A Mega_Link 2 458 MHz UHF Radio basestation-outstation system was configured for inputs going from an
outstation to a basestation. Measurements of the outstations average current consumption were taken without
and with 1 digital output configured as a comms fail output at the outstation.

An OTII Arc current measurement system was used with a 12V power supply to monitor the current usage of
the outstation. The system was run using different scan rates and with different configurations of analogue
transducer inputs. The transducer 12V excitation being derived from the Mega_Link 2 outstation and hence
included in the average current measurements.

Further average current measurements were taken with a 4G basestation — outstation pair running in 4G only
mode.

2. 458 MHz UHF Radio

2.1 Results Table

Current measurements shown are average currents. The aerial connector was fitted with a 5002 dummy load.

Average Current Consumption at Scan or Poll Rate
Set-up 10 secs 20 secs 30 secs 60 secs 120 secs
Radio ODig OmA OmA No Display 94 mA
Radio ODig OmA OmA 115 mA 109 mA 108 mA 106 mA 105 mA
Radio 1Dig OmA OmA 132 mA
Radio 1Dig 20mA OmA 161 mA
Radio 1Dig 20mA 20mA 182 mA

0Dig is with no digital outputs
1Dig is with 1 digital Comms Fail output
20mA OmA is with a simulated transducer at 20mA on analogue input #1.

20mA 20mA is with a simulated transducer at 20mA on analogue input #1 and on analogue input #2.

3. 4G Comms

3.1 Results Table

Set-up Average Current

Consumption at

10 secs Poll Rate
4G ODig OmA OmA No Display 112 mA
4G ODig OmA OmA 148 mA
4G 1Dig OmA OmA 160 mA
4G 1Dig 20mA OmA 182 mA
4G 1Dig 20mA 20mA 212 mA

0Dig is with no digital outputs
1Dig is with 1 digital Comms Fail output
20mA OmA is with a simulated transducer at 20mA on analogue input #1.

20mA 20mA is with a simulated transducer at 20mA on analogue input #1 and on analogue input #2.
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4. Solar Power Estimates

The following simulations use the Photovoltaic Geographical Information System (PGIS) website.

https://re.jrc.ec.europa.cu/pvg_tools/en/tools.html

Solar Power Calculations

Average current with 1x 20mA input transducer as worst case, the average current consumption has been measured

at 182mA.
At 12V thisis 12x0.182 =22 W.

Over 24 hours this requires 24 x 2.2 = ~55 Wh (Watt Hours). Required per day.

Example #1 — Location: Mid UK
2x90 Watt Panels = 180W (12V)
96 Ah battery, 96 x 12 = 1152 Wh

Slope from horizontal = 35 degrees.

European Commission > EU Science Hub > PVGIS > Interactive tools

Home Tools Downloads ~ Documentation Contact us
n A Cursor: Use terrain shadows:
B - Selected: 54335, 1.919 8 Calculated horizon [ 2o |
Elevation (m): 380 (OUpload horizon file Choo No file chosen
PVGIS ver. 53
| crpcoEeTE ) PERFORMANCE OF OFF-GRID PV SYSTEMS o
A | THACKNG V. Solar radiation database” PVGIS-SARAH3 £y
PR Installed peak PV power [Wp] *
; oty caachy
o .
Al Hie | B B, Discharge cutoffimit %]
United Mngdom
fé?lh . s | - Consumption per day [Wh *
Jistand Netherlands etas [Upload consumption data oose
Germany g, HOURLY DATA oy *
T Gyl Stpe]
Poxembour Catehio Ukraine | - Azimuth [7]*
Slovakia
Liechtenstei gusds Moldova
in Hungan
s y
sanmarind SN rnia
Monacd) A “Monténegro Bulgaria
rm T T e o
PERFORMANCE OF OFF-GRID PV SYSTEMS: RESULTS ® PVoutpst @ Performang
Summary Power production estimate for off-grid PV system
3 2
Provided inputs 600
Location [Lat/Lon]: 54.335-1.919
Horizon: Calculated 500
Database used: PVGIS-SARAH3
PV installed [Wp): 180 = i
Battery capacity [Wh]: 1152 =
Discharge cutoff limit [%): 40 2
Consumption per day [Wh]: 55 2 300
Slope angle [*]: 35 ?:
2
8 .. s
Azimuth angle [*]: 0 2 20p
a
Simulation outputs:
Percentage days with full battery [%]: 90.91 100
Percentage days with empty battery [%]: 0 II l I I I I l I I I I II
Average energy not captured [Wh: 357.24 0
Average energy missing [Wh: 0 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

This shows 0% days with empty battery.

@ Energy output

Month

@ Energy not captured
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Example #2 - Location: Top Scotland UK
4x90 Watt Panels = 360W (12V)
2x 96 Ah battery, 192 x 12 =2304 Wh

Slope from horizontal = 35 degrees.

European Commission > EU Science Hub > PVGIS > Interactive tools

Home Tools Downloads ~ Documentation Contact us
Cursor: Use terrain shadows:
= Selected: 58.257, 4336 Calculated horizon m
Elevation (m): 475 [OUpload horizon file Choose file  No file chosen
P 59
SO COECTED (=) PERFORMANCE OF OFF-GRID PV SYSTEMS -]
IRACKRIOEY; Solar radiation database” PVGIS-SARAH3 >
/ e Installed peak PV power [Wp] *
, Batirycapacty (T
e e ctronr
Ued Kingddm | oo Consumption pr day [Wh)*
N ) [“Upload consumption data
. o sty
| samun 1’
0] Belgium
Luxembourg
-
oen o

PERFORMANCE OF OFF-GRID PV SYSTEMS: RESU ® PVoutput @ Performan:
Summary Power production estimate for off-grid PV system
4 3
— —_
120
Location [Lat/Lon]: 58.257 -4.336
Horizon: Calculated
Database used: PVGIS-SARAH3 1000
PV installed [Wp]: 360 =
Battery capacity [Wh]: 2304 3
Discharge cutoff limit [%]: 40 2
Consumption per day [Wh]: 55 -
) s
Slope angle [*]: 35 2 590
Azimuth angle [*]: 0 :
o
Simulation outputs: 250
Percentage days with full battery [%]: 86.73
; 1 February
Percentage days with empty battery [%]: 0 « Energy output: 55.38 Wh I
Average energy not captured [Wh]: 655.46 0 « Energy not captured: 231.91 Wh u u L u u .
Average energy missing [Wh]: 0 Jan Feb — - Jul Aug Sep Oct Nov Dec

Month

@ Energy output @ Energy not captured

This shows 0% days with empty battery.
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Annex 1 - 458MHz UHF Radio

ML2 Radio 0D - 10 secs ‘
W Q 4+ ArcMainCurrent ¢ + M @ MIN: 96.9 mA  MAX:425mA

Power switches

P Arc

Recordings 3 I
b 01/0411:5429 x |

& & \ | | |
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ML2 Radio 0D — 20 secs ‘

ArcMain Current ¢» < H @ 09 M E:11.1 mwh 4
o

115745.136 ms.

Visualizations

o Arc Main Current
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ML2 Radio 0D — 30 secs ‘

Arc Main Current «» 5 H @ MIN: 96.5 mA

1

Recordings
P 01/04 12:50:26

|
.Li | w‘ L
: (EUTE TR WY, Ree ey badinisdpssnniiaadiondbadisatimdi
Visualizations !

MIN: 87.1 m Al 6 m MAX: 370 mA E: 404 mWh 4
5min 39551309 ms

A5 min 412.836 ms
Recording:

b 01/041:
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Visualizations

o Arc Main Current
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ML2 Radio 0D — 120 secs

w Q ArcMain Current «» < H @ mwh

Power switches

P Arc 11 min 5157
< A10min1s

Recordings L]

> 0104

§ e TWSHTTTTRTUTARIVARTMERTRML AT VRHAY

Jar Arc Main Current

ArcMain Current ¢ = Ml @ mA MAX: 447 mA

45173455 ms b

Recordings

P 01/04 11:58:41

Visualizations

o Arc Main Current
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ML2 Radio 1D 20mA OmA — 10 secs ‘

inCurrent 4+ 3 M @ MIN: 145 mA

700.007 ms
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Visualizations

L Arc Main Current
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Annex 1 - 458MHz UHF Radio

ML2 4G 1D - 10 secs ‘

ArcMainCurrent © - H @ I» MIN: 84.0 mA A nA MAX: 295 mA E: 8.13 mWh 4

85413.873 ms

Recordings

01/04 14:36:17

Visualizations

o Arc Main Current

ML2 4G 1D 20mA OmA — 10 secs ‘

Visualizations

s Arc Main Current
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ML2 4G 1D 20mA 20mA — 10 secs ‘

ArcMain Current ¢ = M @ MIN: 141 mA VG: MAX: 337 mA E: 10.8 mWh

35312588 ms

Recordings

b 01/04 14:41:52

End.
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