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DeS|gned by Bob Melville

Telemetry components housed
within heavily insulated case
with small self-heater inside

Powered by separate batteries
dedicated to communications

Insulated case resides within the
larger insulated & heated
instrument rack enclosure

Goal: Telemetry continues even
when instruments powered down
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AD943 uP based controller. ..

32 analog channels
(adj. voltage range and input impedance)

8 temperature measurement channels

4 digital channels
(one digital timer, inputs opto-isolated)

2 relays
(can be remotely controlled stateside)

9602a modem...
Home-made interface board

Experienced issues where comms go quiet
for a period of time — firmware TA11002 ?




Methedelegy / Reduncdancy

Methods of transmitting the data.. ..

1. Sample inputs and send one block per sample
(telemetry-only stations — AGOs 2, 3, and 4)

2. Accumulate samples over time and send periodically
(station with both telemetry and science data — AGO 1)

Methods of receiving the data . ..

Multiple destinations can be set up ...

1. Direct IP — Sent to NJ-based server, direct to database
(12-hour store and retry if not successfully delivered)

2. eMail — Sent to a dedicated Gmail account
(Binary attachments are kept as off-site backup)
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Replace aging system
with off-the-shelf parts

Interface to various Data-
Translation ADC devices

Writes to daily files or
direct to SQL database

Can run multiple ADC
units on one computer

Parallel deployment at
both MCM & SPA

Enhancements for serial
and cadence by channel

Set Oj:tions and Parameters }
ADC Parameters -
Board |DT9313A Interval mS |1ngg
Status | List Boards | Save Corfig | -
SOL Server Parameters - Destination
Server |Iodine User ID | SqlServer &
D atab E d
atabase |limag assword | FatFie
Table |Test Bypasz SAL [ [only for developrnent and test]
Status | Test Connect | Save Config

Dutput Choices and Code to Create Table

Select ADC Channels Date [yyyy/mm/dd] and Time Output Transact-S0L Code to Create Table [copy to

ADC Channels N ‘s —— Change field names as desired. .. -
i ; i USE [JJmag]
or- B[ Local Time Zone: _ CREATE TABLE [dbo] . [Test]{
1 - hhemm [SmalDateTime] [UT]1 [DateTimeZ] (3) NOT NULL, )
2l 10 hbemmess [DateTime2])0] € [C1] [real] NOT NULL, 3
iV 1] hhemm:sz.zes [DateTime2](3) [C2] [real] NOT NULL,
a- 124 UTC: [C3] [real] NOT NULL,
5 13 hikcrm [5malDateTime] e A G ‘
Er 1°r b D ateTime2](0] ‘s PR;}I'!'.;EIY:E‘Z CLUSTERED ([UT] &SC)
i 15 hhemm:szses [DateTime2](3) & L‘:;:)_IIN:)EX - orFF, .
Status |1D:D4:5? Ab: Output parameters saved ba registy To Clipboard | Save Config |
Mizc
Screen Title |AGD PO - Three-axiz Fluxgate M agnetometer at LACH]
Graph Options Email Motification of Erors
Top #-deis Sec 1800 tdaw v-Awis Label |+500 nT Send From |I:$t[Niit@gmai|_com
Bat ¥-4iz Sec | 3600 tin - Awiz Label |-500 nT Password | ********* Send a Test

v Dizpaly Graphs

Restart Options

Interval Days

Server |SMTF‘.gmaiI.com Port |455

Send Ta |GilJeffer@gmail com

0 Al tine (local] |01:00:00 W Use Email

Statug |

Save Al ‘

Save Config

Return ‘




MCM / SPA Dafta Aseuisition
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Stress-testing curiously of the TSA — and it survived!
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MedsifoEicldibeployment

 Very low-power computer
 Fanless design

e Solid-State drive




Barly AGO Power Systam |

Complex, inefficient system

N /

THERMOSTAT Over 2,500 Ibs propane per year

Expensive C-130 supply flights

ACCESS
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\\*FREON EVAPORATOR
-THERMOELECTRIC GENERATOR
-THERMOSTATIC CONTROL VALVE

2,500 Ibs propane

= 2,500 |Ibs water
= 2,500 Ib lump of ice



Last-Generaiion

Solar Panels

Four total (2 x 2)

Each rated 240 watts

50 watts shaded side

African Windpower 3.6 Turbine Ice-foq infiltration of grease

Permanent magnet alternator Sealed bearings weren’t

Can supply over 1,000 watts New shield fixed this problem




Complex system design

Charge controller failures
Low-voltage dropout failures

Many unique, one-of-a-kind parts

Could not handle delivered power

Thin wires high resistance connection

Crispy, flaking insulation from heat

Dump loads melting fiberglass walls




NexHdGeneration

Simplified design utilizing robust components

Control circuitry ...

Designed by Andy Stillinger

Open design for ease of maintenance

Outfitted to monitor key voltages and
currents — feeds into telemetry system
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Internal voltage regulators . ..
Situated within blue board enclosure
Heavy finned aluminum heatsinks
Dissipate 200 watts each

Heat instruments within the enclosure




External voltage regulator. ..
Mounted externally on wall of AGO

Contains 12 x 800 watt IGBT transistors
(Used in MRIs, electric cars, welders, etc)

Capable of dissipating ~10 Kw

&
1 5 ‘\ 3
e
- (LY
/ A

W =
After installation at an AGO, L

Wet finger stuck to heat sink
while it was dissapating 1 Kw




RowegSystemi®perationiNotes

Simple limit switches replaced earlier computer
- cut power to science equipment when enclosure < -40C
- turns on internal vReg if < 0C, heating enclosure
- turns off internal vReg if > 30C (gives longer drift down if power goes off)

Loads
- Charge batteries (4-5 amp)
- Science equipment (2 amp)

Logic
Wind up, temp low, internal vReg draws current above what is used, limits to 28 volts
More wind, int vReg draws more current (can do up to 15 amp total 450-500 watts)
Even more, voltage goes to 30V and also starts dumping to external (never goes > 32 volts)
If internal temp gets high enough, internal vReg shuts off and all goes to external vReg

Winter, if no wind
- Instruments can continue to run from 1 to 1% days, until temperature drops < -40C
- Instruments restart when wind picks up and the internal vReg can warm the enclosure
- Never limited by battery capacity, only temperature (and batteries never used for heating)

Never any outages in summer
- Drifting snow can cover the down-wind (door) side solar panels
- Solar panels on up-wind side alone are enough to keep station going




Departure = All Buneleed Up

Three layers of blue
board insulate the
instruments within
each AGO

Rather than heat the

entire AGO, this smaller
volume allows the !
res[stlv.e heating to ""}
maintain >-40°C -

A tight seal between
blue board panels is
absolutely essential!




NexHGenerationtAGOSs

Wind turbines at AGOs 1, 3, 4, and 5 have been operating
continuously for 3 ¥ years without maintenance or problems

Turbine at AGO 2 has been operating for 2 ; years due to the inability
of getting there due to bad weather the year the others were serviced

Telemetry systems have been operating since they were installed at
AGO 1, 2, 3, and 4 during the 2012-2013 season

As previously mentioned, we have experienced periods without
communication but each time they have come back online showing
that the station is operating.




Instrument Sifng et AGOs |

Five installations
East Ant. Plateau The infrastructure is already there . . .

Two 19-inch racks
With open space

Insulated & heated
Electronics > -40°C

(typical)

Reliable power
~100 watts @ 28v

Iridium
connectivity
Modem and SBD

e :

Service missions ... AGO Program ??? Funding ???
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