MAINS REGENERATOR

Mains regenerator with nine outlets
Made by: PS Audio, Boulder, Colorado
Supplied by: Signature Audio Systems
Telephone: 07738 007776
Web: www.psaudio.com; www.signatureaudiosystems.co.uk
Price: £4400

PS Audio P10 Power Plant
When PS Audio announced ‘the largest and most advanced high-end personal power
generating station in the world’, HFN was ﬁrst in the queue to tap its 1.5kVA capacity
Review & Lab: Keith Howard

I

n a game of word association most
audiophiles’ response to ‘mains
regenerator’ would inevitably be
‘PS Audio’. Linn Products perhaps ﬁrst
introduced us to the concept through the
Valhalla upgrade for the LP12, but its sole
focus was cleaning up the mains supply
to make the motor run more smoothly. If
Glasgow’s engineers considered extending
the idea to other items of equipment, no
such product was ever forthcoming.
And so we had to wait another 17 years
until 1999 for the ﬁrst standalone mains
regenerator to go on sale, PS Audio’s P300.
Since then a succession of regenerators
from Paul McGowan’s company has served
to cement its reputation as the audio
world’s preeminent supplier of what are,
in effect, high-voltage power ampliﬁers
capable of delivering a mains waveform to
our audio equipment that’s much cleaner
than we would otherwise access via the
three-pin outlets dotted around our homes.
Unlike a mains conditioner, which acts
passively to remove interference from
the mains supply, a mains regenerator
is an active device generating a mains
waveform afresh. This allows it not only
to remove interference from the mains
but also to reduce harmonic distortion of
the waveform – which from a wall socket
is typically ﬂat-topped rather than the
smooth 50Hz sine wave it notionally should
be [see boxout].
Of course, there are those who will
tell you that this has no audible impact
whatsoever on the performance of hi-ﬁ
equipment. But those with ears to hear
know otherwise, and recognise that
sprucing up the mains supply can bring
signiﬁcant sound quality improvements to
many items of audio equipment – although
perhaps not all.
Biggest and beeﬁest of the AC
regenerators in PS Audio’s latest range is
this, the P10. Headline features are that it

offers nine three-pin unbalanced outlets
on its rear panel, has no fan-cooling to
add to background noise (all cooling is
passive via the large inset side heatsinks),
and is capable of sustained output of up to
1500VA. A short-term capability of 1750VA
means that it can feed power ampliﬁers as
well as lower-demand components such as
preamps, disc players and DACs.

TOUCH-SCREEN CONTROL
The outlets are divided into ﬁve ‘zones’,
designated A to E, each of which can be
enabled or disabled via socket icons on the
front panel touch-screen. All provide the
same performance except that D and E –
three sockets in all – have an inrush limiter,
to prevent the P10’s protection circuitry
cutting in when power ampliﬁers that draw
high switch-on current are powered up.
Other connectors on the rear panel
comprise, ﬁrst, an 8P8C (RJ45) Ethernet

RIGHT: Internally, the P10 is laid out much
like a power ampliﬁer, with central mains
transformer and principal circuit boards
mounted vertically on the large heatsinks
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socket for network connection, which
allows you to establish an online interface
to the P10 that provides features like
zone naming and consumption recording,
and via which ﬁrmware upgrades can
be applied. Firmware upgrades can
alternatively be effected via a back panel
SD card slot. Sockets for external trigger
and IR remote control are also provided.
The routine for connecting items to the
P10 is straightforward. First, power down
the P10, then plug in the relevant mains
leads to the rear sockets, then power the
P10 back up again, ﬁrst by the rear-panel
power switch – upon which the touchscreen will report that the P10 is initialising
– and thence via the square illuminated
push switch to the top left of the fascia.
PS Audio recommends the use of a
heavy-gauge, screened mains lead to
connect the P10 to a wall socket – I used
the PS Audio one which had accompanied

the Power Plant Premier submitted for
review a few years ago [HFN Feb ’08].
The touch-screen provides a variety
of other control and display facilities via
four icons along the bottom labelled
Scope, Setup, Waveform and Clean.
‘Scope’ provides
an oscilloscope-like
display of the P10’s
incoming and outgoing
waveforms and the
difference between
them. It also accesses
the Status screen which
lists parameters such as
input and output voltage, input and output
THD (this somewhat optimistic according
to our measurements) and load current.
‘Setup’ allows the output voltage to
be varied and allows selection of two
operational modes: low distortion or high
regulation (for use if the mains voltage
ﬂuctuates more than normally). Various

delay modes can also be set, whereby
the different zones can be powered up
immediately the P10 is switched on or in a
particular sequence.
‘Waveform’ allows the P10’s output to
be toggled between Sine and Multi, the
former generating a
low-distortion sine
wave output and the
latter deliberately
putting some
distortion back in
to ﬂatten the peaks
of the waveform to
increase the available
charging time for attached equipment.
Although much simpler than the numerous
output waveform options offered in
some previous PS Audio regenerators, the
MultiWave option is said to offer ‘the same
improvement gained from adding a larger
power transformer or more power supply
capacitance to connected equipment’.

‘Ugglas’s laid-back
guitar melody was
even more like a
luxurious hot bath’

FLAT-TOPPING THE MAINS
The reason for the domestic mains waveform typically being ﬂat-topped is
simple: many of the items of equipment we connect to the mains supply don’t
draw current continuously – like, say, an incandescent light bulb – but only
over portions of the mains waveform where the voltage is close to its peak.
These bursts of current draw cause the voltage to drop because of resistive
losses within the supply network, and so the waveform is ﬂattened. Hi-ﬁ
equipment itself contributes to this episodic current consumption. Consider the
classic linear power supply comprising mains transformer, rectiﬁer bridge and
smoothing (reservoir) capacitors. The transformer steps down the mains voltage
which is then rectiﬁed into pulsed DC which is smoothed by the capacitors.
As the rectiﬁers only conduct when the voltage of the stepped-down mains
exceeds that on the reservoir capacitors, current is drawn only for part of the 20
milliseconds occupied by each cycle of the 50Hz mains waveform.

ABOVE: Apart from an on-off switch, top left, all
controls are accessed by icons on a small touchscreen to the fascia’s right (see main text for a
description of all the functions)

‘Clean’ degausses (demagnetises) the
mains transformers of attached equipment
by running an automated sequence in
which higher frequency components are
added to the waveform. The touch-screen
itself, by the way, offers auto or manually
adjusted brightness. All that’s missing,
perhaps, is a remote to access all these
functions from the listening seat.

LENDING A DARKER HUE
I began my comparisons – powering from
a wall socket versus powering from the
P10 – using the Lehmann Black Cube Linear
headphone ampliﬁer driving my favourite
£300 headphone, the Sony MDR-MA900.
Signal source in all that follows was a Mac
mini running Windows XP and JRiver Media
Center v17, via a TC Electronic Digital
Konnekt x32 FireWire interface feeding
S/PDIF to a Chord Electronics QuteHD. For
the music I ﬁrst chose three recent 24-bit/
88.2kHz rips from SACD – Emma Kirkby
singing Robert Johnson’s haunting ‘Full
Fathom Five Thy Father Lies’ from Musique
And Sweet Poetrie [BIS-SACD-1505], the
ﬁrst movement of Walter Piston’s darkly
energetic String Quartet No 1 [BIS-SACD1264] and, very different, Peder Af Ugglas’s
soft-rock ‘Beyond’ from his album of the
same name [Opus 3 CD 22072].
Powering from the P10 made the sound
darker-hued and weightier. Emma Kirkby’s
voice gained warmth and the spacious
church acoustic became more fully
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ABOVE: Nine outlets are available, grouped into ﬁve zones that can be separately
switched. All outlets are equivalent except that the three in zones D and E are
labelled High Current, because they incorporate in-rush limiting

formed. In the Piston, the cello
sound was fuller and the persistent
rhythmic pulse of the piece became
more visceral, while Ugglas’s laidback guitar melody was even more
like a luxurious hot bath. Powering
the QuteHD from the P10 as well
retained the warmer balance but
added some welcome crispness
to the sound: Emma Kirkby’s voice
became, appropriately, even more
bell-like and in the Piston there was
some extra urgency to the playing.

LOUDSPEAKER DELIGHTS
The P10’s ministrations were even
more impressive when I moved on
to loudspeaker listening, using Thiel
CS1.6s driven by my old but still
loved Exposure XVIII Mono power
ampliﬁers, with a DACT stepped
attenuator in the role of passive
preamp. While the extra bottom-end
weight and warmer tonal balance
were still manifest, it was the extra
control that P10 power brought
to the Exposures’ sound that really
caught my attention this time.
The wonderful old Vox Turnabout
recording of Rachmaninov’s
Symphonic Dances, with the Dallas
SO [24-bit/96kHz rip from Classic
Records DAD 1004], had all the
weight it should on fortissimos and
a marvellous sense of organisation
in what is a less than natural but
still gripping orchestral perspective.
Harshness was very well controlled,
allowing the volume control to be
wound right up to ‘thrilling’.
Yet more startling was the
improvement wrought with a 24-bit/
96kHz download (from HDtracks)
of ‘Country Dreamer’ from Wings’
Band On The Run. I have never
heard the instrumental intro to
this track delivered with such clear
characterisation of each element or
more precise control of its position

within the soundstage. Neither
have I previously experienced Paul
McCartney’s vocal – which takes
on a notably harsher edge in the
second verse – delivered with such
assurance, such a sense of accurate
transcription of the master tape.
Some hi-res releases of old rock
and pop recordings leave you
wondering whether you should
have saved your money: the P10enhanced rendering of this track
made me thank providence that
I’d made the investment. And this
outcome, note, was with power
ampliﬁers that have a regulated
power supply.
So good were the results with
‘Country Dreamer’, in fact, that I
used it for the comparison of the
P10’s Sine and Multi waveforms.
No question, I preferred the
Sine option (as used in all the
previous comparisons) because
that supreme sense of control and
elucidation was diluted somewhat
with Multi selected. Still, in other
circumstances perhaps Multi would
prove just the ticket – and it’s nice
to have the choice.

Testing mains regenerators falls outside the normal run of HFN
lab reports so I’ve built some special equipment to facilitate the
process. The ﬁrst uses an inline Hall-effect current transducer
from LEM Components that can record currents of up to 80A at
slew rates of greater than 60A/µs over a bandwidth exceeding
100kHz, while adding a series resistance of only 0.18mohm
(0.00018ohm). Built into a box with ﬂying leads terminated in
a mains plug at one side and a mains socket at the other, it can
be inserted in the mains feed to any component to measure
mains charging current. Overlaid charging current waveforms
[see Graph 1] compare results from the wall socket (red trace)
and from the P10 (blue trace), with the load being a Bryston 4B
power ampliﬁer outputting 20Vrms on each channel into 4ohm
dummy test loads (or 100W per channel).
The P10’s current pulses are almost textbook, whereas
those from the wall socket have a lower peak value and longer
duration as a consequence of the mains waveform being
distorted. Distortion measurement has to accommodate
mains regenerators that have unbalanced, balanced or
ﬂoating outputs, for which I’ve built a balanced attenuator
that feeds a battery-powered INA217 low-noise, low-distortion
instrumentation ampliﬁer. Together these give a voltage output
one-hundredth that of the difference between the live and
neutral lines. Voltage waveforms [see Graph 2] are compared
from the wall socket (red trace) and P10 on sine waveform
output (blue trace), while the test table lists individual
amplitudes of the ﬁrst four odd harmonics (each referenced
to the amplitude of the 50Hz fundamental) plus a THD ﬁgure
calculated from the ﬁrst 14 harmonics. If you compare these
results to those from the Isotek Genesis [HFN Oct ’12] then
please note that the P10 is delivering a much higher output
current and, as mains distortion varies with time of day, the
baseline ﬁgure is rather lower in this instance. KH

ABOVE: Distorted mains (charging) current waveform
(red) versus significantly more linear waveform
delivered by the PS Audio Power Plant 10 (blue)

HI-FI NEWS VERDICT
This versatile, high-output mains
regenerator thoroughly earns its
place at the head of PS Audio’s
latest range. It’s impossible to
say that it will always improve
the sound quality in a system, of
course, but there’s good reason
to suppose that with most
audio equipment it will have an
effect ranging from positive to
positively startling. And given
what it comprises and what it
offers, it is notably fine value too.
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ABOVE: Mains voltage waveform, from wall socket
(red) versus PS Audio Power Plant 10 (blue)

HI-FI NEWS SPECIFICATIONS
Harmonic

Mains

P10

3rd

1.07%

0.35%

5th

1.98%

0.32%

7th

0.56%

0.18%

9th

0.35%

0.10%

THD (2nd-14th)

2.36%

0.53%
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