Testers used a Fluke meter connected to a laptop to evaluate waveform and to assess
the level of harmonic distortion that the true-sine wave inverters produced.
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AC-DC Power Play

Which inverter-charger is best for your boat—
Simple or sophisticated? True sine or modified?

Modern boats are becoming in-
creasingly complex electrically
and electronically. Customer expecta-
tions call for all manner of home-like
creature comforts on board. Things
like flat-screen T'Vs, sophisticated au-
dio systems, onboard computers, air-
conditioning, and light-dimmers are
the new-boat norm, increasing the de-
mand for AC-power systems that can
deliver clean, undistorted power with
a minimum amount of electronic or
magnetic interference.

That’s where inverter-chargers come
in. Inthe April 2005 issue, Practical Sail-
or compared six 2,000-watt DC-power
marine inverter-chargers. Nothing has
changed since then in regard to how
they work. What has changed is that
today, there are more players offering
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this equipment, and the level of sophis-
tication in the devices’ monitoring and
calibration systems has been ramped up.
Inlight of this, PS editors decided a fresh
look at the product group was in order.

Because inverter-chargers are essen-
tially two devices in one, we’ve opted to
present our recent tests in two parts. In
this issue, we take a look at the devices’
invertersand in an upcomingissue, we’ll
report on the battery chargers.

HOW WE TESTED

For our tests, the inverters were powered
by a West Marine flooded-cell, deep-
cycle battery with a 90-amp-hour rating.
For loads, we used a series of 200-watt
lights that could be separately switched,
a Lutron AC light dimmer control, and
a Vizio HD flat-screen television to test

SYSTEMS

for interference and functionality of the
modified-sine wave units.

Inherent in a modern boat’s complex
power system is the problem of radiated
interference. Electromagnetic interfer-
ence (EMI) and radio frequency interfer-
ence (RFI) have become installer night-
mares as we try to jam all this equipment
into small spaces.

To that end, we tested each product
for both EMI and RFI outputs and es-
tablished a “safe zone of separation,” a
minimum safe distance for mounting
the inverter-chargers away from other
equipment that may be either magneti-
cally or noise sensitive.

It’s important to note here that some
vendors will tout their product’s compli-
ance with FCC Class A standards relative
to radio frequency interference. This is
rubbish, in our view. FCC Class A ba-
sically addresses RFI in residential in-
stallations, i.e. houses. The typical home
offers much greater latitude in terms of
equipment location to minimize the ef-
fects of RFI than a 35- or 45-foot boat.

To test for electromagnetic emissions,
we scanned each unit under load with
an AW. Sperry EMF-200A Electromag-
netic Field Radiation Tester. For our ra-
diated noise tests, we used a Grundig
G2000A AM / FM shortwave radio (fre-
quency spectrums from 540-1700 kHz,
88-108 MHz and 2.3-26.1 MHz) and a
Standard Horizon handheld VHF radio
(160 MHz).

We looked at the waveform delivered
from each unit and calculated the har-
monic distortion on the true-sine wave
units, comparing them with normally
accepted tolerances. To make our distor-
tion and waveform evaluations, we used
a Fluke 867B connected to a laptop com-
puter running Flukeview software.

For cruisers, conserving energy is
important, so we also compared DC
current draws to AC current draws to
calculate the basic efficiency of the units.
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The test field (clockwise from left):
Magnum MS2000, Tripp Lite MRV2012,
Xantrex Prosine 2.0, Mastervolt Combi,
Magnum ME2012, ProMariner Combi
2500QS, Charles 1Q-2600, and ProMari-
ner Combi 2000PS.

16 WWW.PRACTICAL-SAILOR.COM

ubwiays p3 Aq soloyd



True vs. Modified: What’s Your Sine?

Understanding inverter basics should help answer the question.

nverters convert electricity from one

form to another. Most marine invert-
ers change low-voltage DC energy into
AC voltage. They can be classified as
True Sine Wave (TSW) or Quasi/Modi-
fied Sine Wave (MSW) inverters. Each
class uses a different circuit design to
produce AC voltage. Correspondingly,
each has pros and cons in regard to the
compatibility of electric appliances to
the type of waveform produced.

To know which product best suits
your onboard power needs, it's neces-
sary to first have a basic understanding
of how the different types work and the
advantages and disadvantages of each.

TSW inverters produce an AC output
with a smooth, sinusoidal waveform
(see illustration at right) that is identi-
cal to shore power. They will power any
electricappliance within theirload range
without restrictions.

MSW inverters produce an AC output
that has a stepped waveform and should
only be used to power basic electric ap-
pliances not containing sensitive elec-
tronics, due to their possible incompat-
ibility with the distorted waveform.

An MSW inverter uses a system of
electronic switches and a transformer
to invert stored battery energy into AC

Efficiency figures will vary based on de-
mand load and battery voltage; most
inverters’ efficiency will improve with
higherloads. All test products were rated
for efficiency using the same loads and
voltage. We also measured each product’s
DC current draw with the unitsin “stand-
by” mode—connected to the DC source,
ready to supply AC power, but at idle.
We also compared continuous and
peak outputs. This specification is quite
important if you are going to be operat-
ing equipment that has a motor in use for
part or all of its function. Motors draw
considerably more current on startup
than in normal operation, so you must
have a capable power source to handle
the load. Amperage readings were mea-
sured using a Blue Sea Systems 8110 True
RMS meter and an Extech 380942 True

power. Although this switch and trans-
former design is much simpler than
that of the TSW inverter, the MSW's AC
waveform is different from the power
produced by an electric utility company.
Its waveform varies in amplitude rapidly
from zero volts to a maximum volt value
and then rapidly back to minimum volt
value with a pause each time it passes
the zero-volt baseline. An MSW's out-
put waveform will contain harmonics
(frequencies) above 60Hz (cycles). These
harmonics, or modifications to a true si-
nusoidal wave, can significantly affect
the operation of some ACappliances. For
example: LCD TVs operating on an MSW
inverter will exhibit visible noise lines
across the screen; microwave ovens will
often not produce full output power, af-
fecting cook times; and the popular “wall
cube” chargers that recharge everything
from your portable VHF to your digital
camcorder, will likely have overheating
issues. Also, drop-in battery chargers
for cordless tools that are powered by
a MSW inverter usually do not shut off
when the battery has been fully charged,
resulting in overcharging and overheat-
ing the tool’s battery.

ATSW inverter uses a transformerand
a specialized circuitry to produce an AC

RMS clamp for comparison.

We considered each product’s ability
to combine multiple inverters in a paral-
lel configuration to provide more power
if needed. The ease of a DIY installation
and manufacturer-supplied instructions
also were evaluated. Finally, we looked
at price and warranty to determine the
best value.

WHAT WE TESTED

Marine DC inverters, which change
low-voltage DC energy (usually from a
battery bank) into AC line voltage, are
basically divided into two classes: True
Sine Wave (TSW) and quasi or Modified
Sine Wave (MSW). Each uses a differ-
ent method to produce AC voltage. (For
more on this, see “Inverters 101,” above.)
At the time of our 2005 test, there was
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waveform that'’s clean and symmetrical.
The TSW inverter’s output is completely
comparable with that of the power pro-
vided by a utility company (and most
times superior to it). TSW inverters are
the best choice when powering today’s
advanced entertainmentand communi-
cation electronics.

a considerable price difference between
TSW and MSW inverters—that’s not so
today.

For this report, testers evaluated
modified, or “quasi,” sine wave units
from Charles Industries, Magnum En-
ergy, ProMariner, and Tripp Lite, and
true-sine wave units from Magnum,
Mastervolt, ProMariner, and Xantrex.
Alltest units were in the 2,000- to 3,000-
watt output range.

Newmar and Xantrex recently re-
leased new units that were not yet avail-
able when this test began; we plan to test
these in a follow-up report.

CHARLES 1Q-2600

Charles Industries’ IQ-2600 was by far
the heaviest and largest inverter-charger
in our test group; however, it also has
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INDUSTRY STANDARDS

What Does All that Mumbo-Jumbo Mean Anyway?

stablished industry standards enable consumers to know
what exactly it is they're buying. They set a benchmark for
product quality, performance, and safety, allowing consumers
a point of comparison. Compliance, certification or third-party
testing are not required, but in the case of inverter-chargers, if
a manufacturer can honestly claim that this has been done, it
gives them a leg up on their competitors, in our opinion.
However, this is a tricky area, and rest assured, manufactur-
ers play games with it. To help readers decipher the related
alphabet soup, we offer this roundup of the terminology often
used with inverter-chargers.

» UL: Underwriters Laboratories. A nationally recognized, in-
dependent, nonprofit organization that writes standards and
tests products for safety certification. (www.ul.com,

u ulstandardsinfonet.ul.com/)
L « ETL: Originally ETL Testing Laboratories, now

Intertek Testing Services. A nationally recognized

 CSA: Canadian Standards Association. A nation-
ally recognized and fully accepted, nonprofit
standards group on a par with the UL or ETL.

(www.csa.ca) S P®

* CE: The CE mark is the maker’s declaration that
the product conforms to all applicable European
Union standards. Any manufacturer can self-

certify its products to CE.

« ABYC: American Boat and Yacht Council. Develops safety
standards for the design, construction, equipage, mainte-
nance, and repair of small craft and their systems. ABYC Stan-
dard A-31 relates to inverter-chargers. (www.abycinc.org)

« “Listed” or “Certified to”: These words imply either third-
party testing of equipment to ensure compliance with indus-
try-recognized and accepted performance and safety stan-
dards, or in the case of European products a manufacturer
“declaration of conformity” to some pretty strict ISO Standards.
These products often carry the logo of the certifying group,
like those shown here for UL, ETL, and CSA listed products.

« “Designed to comply with”: This is nothing more than the
maker’s good word that on the drawing board, things looked
great, but there is no assurance that the product actually com-

standards groups in 163 countries. (www.iso.org)

third-party product safety test lab. (www.intertek.
com)
« ISO: International Organization for Standardiza-
tion. The world’s largest developerand publisher of
international product standards, ISO is a network of

the highest output. Built in the U.S. by

Vanner Industries, the 1Q-2600 is UL

(Underwriters Laboratories) Listed and

Approved. (See “Industry Standards,”

above, for more on UL certification.)

The IQ-2600 performed well in all of
our output testing and met its specifica-
tions with no problems. As in our 2005
tests, it was the most efficient of all the
units we compared (93 percent), and it
had the highest output ratings among
the products in this round of testing.

The 1Q-2600 uses a traditional, low-
frequency transformer, which accounts
for most of its heft. It does emit some
pretty powerful EMI and RFI, particu-
larly RFT at AM radio frequencies. A 36-
inch separation brought the noise and
magnetic emissions down to nothing, so
separation from magnetically or radio-
frequency sensitive equipment is a must.
Its standby current draw on the batteries
was middle of the road at 1.2 amps.

The 1Q-2600 is available with an op-
tional remote monitor and control panel
and has some sophisticated control func-
tionality like automatic power transfer
switching and auto power management,
both useful features discussed in our

April 2005 issue.

The Charles quasi-sine wave inverter’s
waveform struggled in our light dimmer
test. The dimmer simply would not func-
tion, so if your boat has light dimmers,
this unit won’t work on those circuits.
The waveform saw no effect during our
flat-panel TV testing, however.

With a price of $3,500, the IQ-2600
was the most expensive in our test.

Bottom line: This is a ruggedly built,
solid performer that has a solid track
record. If weight and space aren’t issues
on your boat, and higher output and
reliability with a good history are of
primary concern, the IQ-2600 may be
a good choice.

MAGNUM MS2000

Fairly new to the marine market, the
Magnum MS2000inverter is ETL Listed.
(See “Industry Standards,” above.)

The TSW Magnum uses convention-
ally wound transformers in the MS2000,
but it weighed nearly half of the Charles
I1Q-2600. Of course, the MS2000 had
considerably less output than the IQ-
2600 with continuous ratings of 2,000
watts and a surge rating of 2,800, com-

plies with industry standards.

pared to the IQ-2600’s 2,600 and 7,800
watts, respectively. The Magnum’s lower
output correlates to the lighter weight.

The MS2000 delivered an impressive
standby current draw of only 0.6 amps.
Aswiththe Charles unit, our tests showed
fairly high EMI and RFI emissions that
required a 36-inch separation from other
equipment, and low harmonic distortion
was calculated at 3 percent.

Testers really liked the MS2000’s op-
tional remote monitoring panel ($230),
which both testers and the manufacturer
highly recommend using. Testers also
noted that the device was easy to set up
and easy to use with user-friendly soft-
ware and simple initial calibrations.

The MS2000 comes with a three-year
warranty, the best in this test group.

Bottom line: This unit will effectively
run any AC equipment connected to it.
At $1,750 (with the optional remote pan-
el), the MS2000 is a PS Recommended
product among TSW inverters.

MAGNUM ME2012

Magnum’s ME2012 isan MSW inverter,
so it may not effectively power some dis-
tortion-sensitive equipment. As with the
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/4 RV L1]))3 MARINE INVERTER-CHARGERS

mm

Combi 12/ Combi Combi Prosine
MODEL 1Q-2600 MS2000 ME2012 2000-100 1 2500Q5 2000PS 20 MRV 2012 $
INVERTER TYPE Modified True sine Modified True sine Modified True sine True sine Modified
sine wave wave sine wave wave sine wave wave wave sine wave
$3,500/ $1,520%/ $1,400%/ $2,599/ $1,300/ $1,400/ $1,900/ $995/
PRICE / WARRANTY 1 year 3years 3years 2 years 2 years 2 years 2 years 2.5 years
WEIGHT 79 lbs. 43 lbs. 35 Ibs. 24 bs. 42 lbs. 42 lbs. 24 bs. 43 lbs.
17.5x 14 x 15x13x . 185x12.5x | 18x11.5x 18 x 11.5x 18 x 11.5x 17 x 10.5 x
DIMENSIONS 8.25n. 675in. | PX13x8in | g Sin. 6in. 6in. 6in. 7751in.
Self Certified Self Self CSA
LISTING / UL ETL ETL CE Mark, - - Certified .
CERTIFICATION Listed Listed Listed tested to C&'ﬂgﬁg (é%r&ge;(kj to comply UL Listed
ABYC with UL
INVERTER TEST RESULTS
TESTED EFFICIENCY 93 % 91 % 91 % 88 % 89 % 73 % 89 % 77 %
EMI EMISSIONS** / 200 mG+/ 182 mG/ 200 mG+/ 54 mG/ 200mmG+/ | 200 mG+/ 7mG/ 36in
SEPARATION NEEDED 36in. 36in. 36in. 181in. 36in. 36in. 12in. :
Very Noticeable, | Loud, kHZ Very low. all Very Very Extremely | Moderate,
RFI EMISSIONS** loud, kHZ all except and 2mHZ fre yuenéies loud, all loud, all low, all all
frequencies VHF frequencies a frequencies | frequencies | frequencies | frequencies
CONTINUOUS / 2,600/7,800 | %2299/ 1 5000/3,700 | 2,000/4,000 | 2390/ 2,000/ 2000/ 2,000/
PEAK OUTPUT (WATTS) 3 sec) 2,800 (5 sec) 5 seq) 7,200 (not 6,000 (not | 4,500 (not 4,000
’ (5sec) defined) defined) defined) (peak)
HARMONIC DISTORTION NA 3% NA 1.50 % NA 1% 1% NA
AMP DRAW (STANDBY) 1.2 amps .6 amps A5 amps 1.3 amps .55 amps .75 amps 0.6 amps 2.24 amps
K Best Choice 1 Recommended $ Budget Buy * Plus $230 for optional remote panel **Under load

Charles 1Q-2600, the dimmer control
would not function during testing, but
the Vizio TV performed just fine.

The ME2012is ETL Listed for compli-
ance with all of the relevant standards.
(See “Industry Standards,” page 18.) As
with the MS2000, testers recommend
using it with the optional, easy-to-use
remote monitor/calibration panel.

This unit measured the lowest stand-
by current draw in the test—0.45 amps
DC—a valuable trait for cruising sailors
who want ready-to-go AC power with a
minimum of battery charge depletion.
Its calculated efficiency during tests was
91 percent, also a desirable feature for
those trying to maximize battery state.

Measured EMI and RFI were mod-
erate, requiring 36 inches of equipment
separation to negate the emissions.

The ME2012 retails for $1,650, with
the optional panel and a three-year
warranty. With there being only a $100
difference between the ME2012 and
the TSW Magnum, we’d opt for the
MS2000, unless motor circuits are in the

plans. The peak current for the ME2012
is 3,700 watts compared to the MS2000’s
2,800 watts.

Bottom line: A solid competitor in
the MSW field, the ME2012 would be
easy for a DIY installer to conquer.

MASTERVOLT COMBI 12/2000-100

The Mastervolt Combi 12/2000-100 was
the only test product made in Europe for
the U.S. market. Long known for its in-
novative solutions, Mastervolt’s Combi
clearly demonstrated some of the real
advantages to the company’s approach
to inverter and charger products in re-
cent years.

This unit, unlike most of the others in
our group, uses a high-frequency switch-
mode technology as a basis for its voltage
conversions. The result is a unit that is
not dimensionally small in its form fac-
tor, but at 24 pounds, it was one of the
lightest units in the test group.

Because it is made in Europe, the
Mastervolt is certified by the manufac-
turer to be compliant with some really

tough International Standards Orga-
nization (ISO) standards. Standards
in Europe for such things as EMI and
RFI are much stricter than they are in
North America, and our measurements
on the Combi bore this out. According
to its maker, it’s also third-party tested
to ABYC and UL standards.

Magnetically, we measured a peak of
only 54 milligauss of emission compared
to off-scale readings of more than 200
milligauss, dramatically lower. As for
RFI emissions, our tests showed very low
noise atall frequencies. Only 18 inches of
separation completely nulled noise and
magnetic emission readings, making
this a good choice for installations near
sensitive equipment.

Mastervolt boasts a peak wattage
rating of 4,000 watts, one of the highest
among 2,000-watt continuous inverters.
Our tests confirmed this capability.

Calculated harmonic distortion of
the Mastervolt Combi’s sine-wave out-
put came in at a mere 1.5 percent, an
excellent reading by any account, which
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ProMariner Combi 2500QS

Staying Grounded

Magnum ME2012

Mastervolt Combi 12/2000-100

he American Boat and Yacht Council, which develops safety and manufacturing standards for boat and marine products

and practices, requires in Standard A-31 (inverter/chargers) that a DC case ground should be sized no smaller than one
AWG wire size below the cable needed for the DC positive conductor supplying the unit. This is to ensure that in the event of a
ground fault to the metal case on the DC positive side, there is a sufficiently sized conductor to get the fault current back to the
source of power and trip the DC supply fuse. Most often, the DC supply conductors on inverters are quite robust—from about
2 AWG to 4 AWG—so this grounding conductor needs to be sized to deal with that reality. The only products in the test group
to successfully meet the ABYC standard were the ProMariner Combi units. (See photos above.) None of the other inverter manu-
facturers provide a sufficiently sized lug, so installers who are intent on complying with ABYC standards should either replace
the supplied lug with a larger one, or use a unit mounting bolt as a stud to install the oversized cable ABYC recommends.

ensures that this unit can power even the
most sensitive AC appliances. The unit
tested at 88 percent efficiency, a very good
showing, especially for a TSW device.

One important installation factor for
any European inverter is the set-up for
North American power that requires
an AC neutral-to-ground link at a
source of AC power. The default set-
ting for the Mastervolt is to not have
this link made internal to the unit. It
is programmable by carefully adjusting
dip-switch settings in the device, as are
other important functions for output
calibration and such.

The Combi is engineered to be “stack-
able,” or paralleled with a similar inverter
to double the effective output. Also, the
Combi is completely network capable,
which may be significant for the more
sophisticated boats using NMEA 2000
integrated systems. Another unique fea-
ture of the Mastervolt is its free software
program, “MasterAdjust” (downloadable
at www.mastervolt.com), which allows
the user to check the status of the bat-
tery charger function and the inverter
and power transfer functions, and to set
switching parameters to meet system
specific needs, via a laptop computer.

The most sophisticated device in test
group, with power sharing and power
boosting, the Mastervolt Combi 12/2000
has a list price of $2,599.

Bottom line: A high-quality prod-
uct with a host of unique features, the

Mastervolt Combi is recommended,
particularly for use with highly sensi-
tive electronics.

PROMARINER COMBI 2500 QS

We had high hopes for the two Combi
units we tested from New Hampshire-
based ProMariner. Their form factor
renders them convenient for either
flat or bulkhead mounting, and their
43-pound weight was in the middle of
the test pack. Also, they were the only
units in our test group that truly met the
spirit of the American Boat and Yacht
Council’s (ABYC) grounding recom-
mendation. (See “Staying Grounded,”
above.)

The ProMariner Combi 2500QS had
an efficiency value of 89 percent, on par
with others in the test group. Its standby
current-draw was also in the same range
as others at 0.55 amps.

The 2500QS had extremely noisy
emissions both magnetically and in au-
dible radio frequencies. Testers were able
to clear the magnetic interference with a
36-inch separation, but it took nearly 6
feet of separation to get the noise to stop
on the RFI side of things. The noise was
evident throughout our entire test fre-
quency spectrum. The 2500QS should
not be mounted anywhere near an on-
board radio antenna.

The owner’s manual discusses the
unit’s compliance with FCC Class A
requirements. As explained earlier, FCC

Class A is not particularly relevant to
marine installations, and the unit we
tested was quite noisy. The manual went
on to explain that the unit was designed
to comply with ABYC standards and ap-
plicable UL standards, but there is no
mention of any certification associated
with this design concept.

The unit is CE marked, but our test
results left testers skeptical that the unit
we tested actually complies with the
European Union’s strict magnetic and
radio frequency emission standards.

During testing, the unit did seem to
keep up with our stepped wattage and
peak wattage tests, so there doesn’t seem
to be any disparity there.

The Combi 2500QS has a list price of
$1,300 and a two-year warranty.

Bottom line: We commend ProMari-
ner for being the first to comply fully with
the ABYC grounding recommendation.
However, its average test performance,
coupled with its high RFJ, held it back.

PROMARINER COMBI 2000PS

Again, we had high hopes for the TSW
ProMariner Combi 2000PS (pure sine).
But, our testing showed some flaws in
the unit we tested.

Emissions were nearly identical to the
2500QS unit, and the efficiency levels
were 73 percent, the lowest of all the
units tested. The standby current draw
was an acceptable 0.75 amps.

On the plus side, the waveform dem-
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onstrated a remarkably low 1-percent
harmonic distortion, so it passed all of
our equipment tests with flying colors.
With thatlevel of distortion, the 2000PS
could run even the most sensitive gear.
The case and grounding system stud
are identical to the 2500QS. The output,
both continuous and peak, were within
tolerance.

Priced at $1,400, the 2000PS has a
built-in monitor panel that can be re-
moved and mounted remotely, making
this unit the least expensive of the TSW
units we tested.

Bottom line: Because of its extreme
emissions and low efficiency, the 2000PS
would not be our first choice.

XANTREX PROSINE 2.0

The Prosine 2.0 has been around for a
few years, and both it and its maker,
Xantrex Technology, have proven track
records. Because Xantrex is a Canadian
company, the unit is certified by the Ca-
nadian Standards Association (CSA) to
comply with UL standards.

Like the Mastervolt Combi, this TSW
inverter packs a high-frequency trans-
former in a lightweight unit. It has an
excellent form factor for easy location
on a horizontal or a vertical plane, and
its light weight will minimize strain on
boat structure.

The Prosine demonstrated the lowest
magnetic and RFI emissions of all of the
units tested. A mere 12 inches of separa-
tion negated all interference.

Our calculated efficiency for the Pro-
sine 2.0 was right on target at 89 per-
cent, and the standby current draw was
a mere 0.6 amps. Harmonic distortion
also put this inverter at the top of its
game with only 1 percent.

Our continuous and intermittent
wattage testing of this unit verified its
specified 2,000 watts continuous and
4,500-watt surge ratings. The documen-
tation that comes with the unit is good,
and DIY installation is realistic, in our
opinion. Testers did find the calibration
instructions a bit convoluted.

Like the Mastervolt Combi, the Pros-
ine is stackable, but in a series configu-
ration. This enables a user to create a
120-/240-volt capable system, which
could be useful for running a clothes

Magnum offers optional remote monitoring
panels for its inverter-chargers. Testers found the
Magnum panel easy to use and easy to read.
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dryer, for example.

Bottom line: Priced at $1,900, the
Prosine 2.0 is an impressive unit, and
we highly recommend its inverter.

TRIPP LITE MRV2012

Tripp Lite, a Chicago-based maker of
power protection devices, manufactures
several inverter-charger units, including
the MRV2012-UL we tested. There is re-
ally nothing too sophisticated about the
MRV2012 when compared to some of
the other products in our test group.

Performance issues were similar to
other MSW inverters we tested. We
achieved a calculated efficiency of only
77 percent and found a 2.25-amp cur-
rent draw in standby mode. Emissions
were moderate, similar to most of the
other units we tested. Testers found that
36 inches of separation made the noise
and magnetic field go away.

The MRV2012 has an optional remote
monitor panel, which was not included
with the unit we tested. We recommend
spending the extra $149 for the remote
panel as the LED array built in to the
case is a bit difficult to read and is some-
what obscured by the case itself.

At 43 pounds, the MRV2012 falls in
the middle of the pack weight-wise. Its
continuous and peak wattage ratings
tested out OK.

With the optional monitoring panel,
the MRV 2012-UL sells for $1,144 and it
comes with a 2%-year warranty.

Bottom line: As an inverter, it falls in
a “middle of the road” category, but its
simplicity and price earn it the PS Bud-
get Buy pick. We’ll see how it performs
as a battery charger in our next issue.

CONCLUSION

To decide which marine inverter-
charger best meets your onboard power
demands, first consider how it will be
used, how and where it will be mount-
ed, and what is required to fit with your
electrical system. Not all inverter-char-
gers are created equal, so weighing the
pros and cons of the different types will

give you a clearer picture of what you
need.

For this look at the inverter function
of our marine inverter-charger test
group, we recommend the Magnum
MS2000 true-sine wave inverter. It is a
lightweight, above-average performer,
and has a high efficiency rating and
an excellent warranty. We prefer lower
magnetic and RFI emissions, but for the
priceand ease of use, we’d find a suitable
mounting location.

Testers also liked the impressive
Xantrex Prosine 2.0 and Mastervolt
Combi.

If you want simple, low-cost raw
power, and the assurance of a UL-Listed
product, the Tripp Lite MRV2012 may
be worth considering. It’s the PS Budget
Buy for this group of inverters.

The ProMariner devices, the 2500QS
and 2000PS, proved average performers,
but their high RFI and the 2000PS’s low
efficiency kept them from making our
top picks list.

Those boat owners for whom space,
weight, and budget are of no concern
may do well to take look at the Charles
1Q-2600, if a modified-sine wave in-
verter fits the bill.

Bear in mind that this is only half
of the picture. Stay tuned for the sec-
ond part of this test, when we evaluate
the charger function of these inverter-
chargers. A

CONTACTS

CHARLES INDUSTRIES
847/806-6300,
www.charlesindustries.com

MAGNUM ENERGY, 425/353-8833
WWW.magnumenergy.com

MASTERVOLT, www.mastervolt.com

PROMARINER, 603/433-4440
www.pmariner.com

XANTREX TECHNOLOGY,
604/422-8595, www.xantrex.com

TRIPP-LITE, 773/869-1234
www.tripplite.com
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