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ASK SILICON CHIP
Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 

and we’ll answer your question. Send your email to silicon@siliconchip.com.au

How does  
anti-islanding work?

Regarding the letter in December is-
sue titled “Confusion over PV Inverter 
anti-islanding” (page 8), when a black-
out occurs, would there not also be 
potential interactions with other PV 
inverters also connected to the same 
branch of the grid? How do the in-
verters “know” that the main supply 
from the grid has disconnected when 
there are other generators (ie, other 
PV systems) also connected? (P. H., 
Warwick, Qld)
• This is a complex topic – more so 
than most people realise. Multiple 
techniques can be used to detect is-
landing. You can read about them 
in this Wikipedia entry, under “Is-
landing detection methods”: https://
en.wikipedia.org/wiki/Islanding

These techniques mostly have the 
same principles at their root, namely, 
that the effective grid impedance seen 
by the inverter rises significantly when 
the large generators which provide the 
bulk of the power are disconnected.

There is also the fact that large 
generating stations are locked to a 
very consistent frequency (ie, close 
to 50Hz), and no matter what the in-
verter’s output does, it cannot shift 
that frequency. However, within an 
‘island’, each inverter is driving a 
much larger proportion of the remain-
ing ‘grid’, and so can slightly shift the 
frequency.

It’s interesting to note that the Wiki-
pedia page claims that there is no real 
need for inverters to have ‘anti-island-
ing’ provisions. According to whoever 
wrote the page, research shows that 
islands cannot stably exist for very 
long, and this does not present work-
ers with any hazards that they are not 
already exposed to.

LiFePO4 batteries  
are a safe option

John Clarke’s Clever Battery Charger 
Controller in the December 2019 issue 
(siliconchip.com.au/Article/12159) 

started me thinking about a suitable 
battery charger circuit for a 12V 7Ah 
Lithium-iron-phosphate battery, as 
sold by Jaycar (Cat SB2210). I tried ask-
ing the counter staff and got a general 
“don’t worry” sort of reply.

I have one friend who lost half of 
his house when a lithium battery on 
charge blew up. I am becoming a lit-
tle anxious about this.

Is there a suitable product that can 
be built or bought which can be used to 
charge the battery overnight, to some-
thing like a full charge? You review 
lots of those little modules from China; 
is there one of them which would be 
suitable? With a 7Ah battery, I would 
only need a charge current of 1A or so. 
(R. J., via email)
• You seem to be getting lithium-ion 
(Li-ion) and lithium-polymer (LiPo) 
batteries mixed up with lithium-iron-
phosphate (LiFePO4). Li-ion and LiPo 
batteries can catch fire if they are faulty 
or abused, while LiFePO4 is much 
more tolerant of abuse and is gener-
ally considered safe. We aren’t aware 
of any fires started by LiFePO4 cells, 
as used in Jaycar’s SB2210 and other 
similar batteries.

Li-ion and LiPo batteries require 
different charging methods from LiFe-
PO4 (and from lead-acid). The LiFe-
PO4 charging method is more simi-
lar to that of lead-acid, which is why 
many such batteries are indicated by 
the vendor or manufacturer as able to 
be charged using a lead-acid battery 
charger. If you have a ‘dumb’ charger, 
you should definitely use our Charge 
Controller though.

We would not hesitate to use any 
of the smart chargers sold and recom-
mended by Jaycar to charge their range 
of LiFePO4 batteries.

Increasing Linear 
Supply voltage/current

Thank you for the circuit boards 
for the 45V 8A Linear Power Supply 
(October-December 2019; siliconchip.
com.au/Series/339). I wish to upgrade 
the power supply to handle 50V 16A. 

We have made a suitable long core 
transformer capable of producing 57V 
DC with good regulation at 0-16A. I 
have also ordered some suitable ca-
pacitors.

I want to use eight or 10 FJA4313 
transistors attached to the same heat-
sink. Four would be mounted on the 
main board, and four or six would be 
mounted on the heatsink, and con-
nected by appropriate resistors to the 
main circuit.

I set up a test rig to see if my heat-
sink was big enough. I used a 17A 60V 
switch-mode power supply to supply 
the DC. I mounted four of the FJA4313 
transistors on the heatsink, along with 
an LM317HV. I made up a breadboard 
circuit with a TIP32C PNP transistor 
(which I had) instead of the BD140 and 
set up the voltage in the traditional 
manner for the LM317, with a fixed 
resistor and a 10kW potentiometer.

My load was a 300W 1W resistor. 
I gradually increased my current to 
16A and the input voltage to 55V DC. 
For cooling, I used a 50W 24V server 
fan which kept the temperature be-
low 45°C.

I want to put the transformer, recti-
fier and capacitors in a separate box, 
down on the floor out of the way, and 
feed the smoothed DC to the linear 
power supply. If I connect the two with 
3m of 4AWG wire (21mm2), I can keep 
the voltage drop down to 0.1V.

Can you foresee any problems with 
doing this? Can the TIP32C transistor 
drive eight FJA4313 transistors? Will 
they share the load OK? I will change 
the shunt. Are there any other compo-
nents that need to be changed? (G. M., 
Sockburn, NZ)
• We are concerned about the stabil-
ity of the power supply given the na-
ture of your proposed changes. That 
was what took the longest time to get 
right. In particular, a long cable run 
between the capacitors and transistors 
is likely to cause problems, in spite of 
the low resistance. We suggest adding 
some significant capacitance across 
the regulator end of those wires to ad-
dress this.
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