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ADC Ch
Measurement


Units

Comment




ADC00
North Solar Current


A

negative value = positive charge

ADC01
East Solar Current


A

negative value = positive charge

ADC02
North Solar Voltage


V



ADC03
East Solar Voltage


V



ADC04
North Battery Current

A



ADC05
East Battery Current

A



ADC10
South Solar Current


A

negative value = positive charge

ADC11
West Solar Current


A

negative value = positive charge

ADC12
South Solar Voltage


V



ADC13
West Solar Voltage


V



ADC14
South Battery Current

A



ADC15
West Battery Current

A



ADC20
Wind Turbine Current

A



ADC21
Loadsink 1 (North) Current

A



ADC22
Battery Bus Voltage


V



ADC23
Loadsink 1 (North) Temp

deg C



ADC24
Diversion Regltr. 1 Temp

deg C



ADC25
Aux Input 



A



ADC26
Loadsink 2 (South) Current
A

possible Shore Pwr input

ADC27
Battery Bus Voltage


V



ADC28
Loadsink 2 (South) Temp

deg C



ADC29
Diversion Regltr. 2 Temp

deg C



ADC30
48-400 Conv 0 Input Current
A

no converter

ADC31
48-400 Conv 1 Input Current
A

no converter

ADC32
400V Output Voltage

V



ADC35
48-12 Conv 0 Input Current
A

main buoy supply

ADC36
48-12 Conv 1 Input Current
A

no converter

ADC37
12V Output Voltage


V

main buoy supply

ADC40
Bridle Load Cell


A

4-20 mA current loop

ADC41
Anchor Load Cell


A

4-20 mA current loop

ADC42
spare




V

ADC43
spare




V

MTM2 Telemetry Channels, cont’d

Telem Ch
Measurement


Units

Comment




GFZ00
400V GF Open Ckt
Test

A

all switches open; baseline offset

GFL00
400V GF, Low Side


A

test low side of protected ckt

GFH00
400V GF, High Side


A

test high side of protected ckt

GFT00
400V GF, Self Test


A

500-1000 uA high side fault

GFZ01
48V GF, Open Ckt Test

A

all switches open; baseline offset

GFL01
48V GF, Low Side 


A

test low side of protected ckt GFH01
48V GF, High Side


A

test high side of protected ckt

GFT01
48V GF, Self Test


A

500-1000 uA high side fault

WS00

Battery Box Water Sensors



A = North 0



B = North 1



C = East 0



D = East 1

WS01

Battery Box Water Sensors



A = South 0



B = South 1



C = West 0



D = West 1

PRES

Pwr Can Internal Pressure

millibars

TMP1

Pressure Sensor Temperature
deg C

on P2 board

HUM1

Pwr Can Internal Humidity

% RH

TMP2

Humidity Sensor Temperature
deg C

on P2 board

Comments: 

Generally, positive current indicates charge flowing toward the batteries (tending to charge them), negative current indicates charge flowing away from the batteries (tending to discharge them).  A circuit error on the Solar Current channels (ADC00, 01, 10, and 11) causes a sign error, that is for them to read in the opposite sense.

Most channels are sampled at 1/sec; Load Cell and converter currents are sampled at 4/sec.

Ground Fault measurement sets are taken at 1/min; default settling time is 1 sec.

Battery water and environmental sensors are sampled at 10 sec.
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1.
Power Sequencing
Connecting battery power directly to a powered-down system will cause a “pop” and connector pitting, due to inrush current into internal bypass caps.  Better to apply limited power either from a solar array or from an adjustable power supply, then connect batteries once main bus voltage is established.

MMC power feed should be disconnected during power system power-up in order to avoid multiple re-boots due to voltage swings.

A)  Power Up:

1)  
Connect one or both Load Sinks (J5B and J5C)

2)  
Connect MMC Serial port (J4E)

3)
Disconnect MMC Power feed (J4B)

4)
Connect one sunlit solar array, or two arrays if cloudy (J1),


-- or –


Connect 0-60V @ ½ amp (minimum) power supply to Aux Power input J5D

5)
Verify 48V bus above 50V using DVM connected to Aux Power input J5D

6)
Connect one or more battery pairs (two boxes in series)

7
Connect MMC Power feed (J4E)

B) Power Down:


1)
Disconnect MMC Power feed


2)
Disconnect solar arrays


3)
Disconnect batteries, plug battery cables into dummy connector


4)
Disconnect load sinks

2.
Typical Charge Cycle
A)
Fully charged batteries will begin discharge at around 51.5 volts.  The fat part of the discharge curve lies between 50.4 and 48.0 volts.   There is very little energy left below 45 volts and batteries should be disconnected at that point except in emergency.

B)
During charging, the charge controllers (diversion regulators) will allow battery bus voltage to rise to 57.8 volts.   At present system loadings and on sunny windless days, this has been occurring by mid/late morning.  This bulk/equalization voltage level will be held for about an hour.  Excess power is diverted to the load sinks, which will begin to get warm.

C)
After the bulk/equalization cycle, the regulators will reduce bus voltage to the float level of 54.4 volts.    This voltage will be held as long as power is available from the charge sources.

D)
Bus voltage can be monitored with a test cable and DVM connected to the Aux Power Input port, J5D.  (Caution, this port is fused at 15 amps.)

3.
12V System Power

All power for MMC and on-buoy use passes through the 48-12 converter.  This converter is unregulated with a nominal output of 13.4 volts at 20 watts.  No-load voltage is clamped at 15 volts and full-load voltage will be around 12 volts.  (Continuous full load is 50 W; temporary full load is 150 W.)  Unit soft-starts at 48V rising, and disables at 43V falling.

4.
400V System Power


No 48-400V converter is installed. 

5.
Ground Fault Monitors

The 48V and 400V ground fault monitor systems are enabled; the 12V monitor system is disabled.  Since there is no 48-400V converter, the 400V measurements will effectively be zero (or baseline offset).  The 48V monitor is active and working.

The ground fault monitors all perform four measurements on each measurement cycle:


GFZ:
all switches open; this is the baseline iso-amp offset value that should be subtracted from the other three readings to correct them


GFL:
low side leakage (measures current from high side to seawater)


GFH:
high side leakage (measures current from low side to seawater)


GFT:
self test; inserts a deliberate 500-1000 uA high side fault.

The sense of the readings is (or should be) such that positive reading current is flowing out of the fault, into seawater, and negative reading current is flowing out of seawater, into the fault.

6.
Reprogramming

Mike Risi knows how to reload the executable into flash, offload log files, and clear log files.  The P2 is accessible via P4E, the MMC serial connection.  There is a special cable for this port that contains a 12V power loopback to power the P2 while connected to a notebook computer.  This cable is in the box labeled “MOOS Mooring Test Cables” which is under my bench in the lab across the hall from my office.

