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AC Battery Chargers & Inverter Chargers

Just like with external regulators we want to be
able to control;

Max Current Output — A small generator may not
be able to handle a large charger

All Charging Parameters — This is a must for an
LFP bank

Dedicated Voltage Sensing — This is a critically
important aspect for an LFP design.

High Current Output Capability — This
compliments the bank and allows for faster
charging. The largest charging capacity commonly
found will be in an inverter/chargers (I/C’s) often
called combi’s. Stand alone chargers are usually
smaller in current output.

NOTE: Most inverter/chargers drop current
output as they heat up. Just because it says 130A
does not mean it can do this indefinitely. When
hot you may see considerably less than “rated”
output.

Dedicated Voltage Sensing Rant:

Here we go again.. In a nut shell there are very,
very few chargers or inverter/chargers out there
that offer dedicated voltage sensing. This is really
quite pathetic. Sadly the charging portion of most
inverter/chargers is apparently an after thought
for the engineers who design them. The
engineers who fail to provide dedicated voltage
sense leads, on battery chargers or
inverter/chargers, have failed you, the customer,
when you're seeking fast charging performance..

Who are these failures?
Mastervolt — No dedicated voltage sensing

Magnum — No dedicated voltage sensing
Xantrex — No dedicated voltage sensing

Which manufacturers actually care about battery
charging performance?

Victron — Victron |/C’s have dedicated voltage
sense terminals right on the main unit. Kudos to
Victron!!

3apagHble yCTPOCTBa NepemMeHHOro ToKa u
3apAgHble YCTPOACTBa-UHBEPTOPbI

KaK 1 B cnyyae ¢ BHEWHMMM peryaatopamu, Mol
XOTUM MMETb BO3MOXKHOCTb KOHTPOIMPOBATh:
MaKcumMasibHbIM TOK - HEBO/bLLIOK reHepaTop
MOXKET He CNpPaBuTbCA ¢ 60NbLINMM 3aPALHbLIM
YCTPOMCTBOM

Bce napameTpsbl 3apagKu - o6sa3atenbHoe
ycnosue ans 6aHka LFP

BblaeneHHyo Lienb KOHTPOIA HAaNPAXKEHUS - 3TO
KPUTUYECKN BaXKHbIN acneKT ana LFP.
CnocobHOCTb BblAaBaTb BbICOKUE TOKM - 3TO
A0NoHAET 6BaHK M YCKOPAET 3apALKY.

Caman 6onblias MOLLHOCTb 0ObIYHO BCTpeYaeTcA
B MHBEPTOpPax-3apaaHbIx ycTpolicteax (I/C), yacto
Ha3blBaeMbIX KOMOW. ABTOHOMHbIE 3apagHble
YCTPOMCTBA 0ObIYHO MEHbLUEN MOLLIHOCTW.
MPUMEYAHUE. BONbWMHCTBO KOMbBMU
YMEHbLUAOT TOK 3apALAKMU NpU HarpeBaHuu. Ecau
3aa8n1eHO0 130A, 3TO HEe O3Ha4aeT, YTO OH MOXKeT
Bbl4aBaTb 3TO 6eCcKoHeYHo. [pn BbICOKOM
TemnepaType TOK 3apALKN M.6. 3HaUYUTeNbHO
MeHbLLE HOMWHA/bHOTO.

BblgeneHHas uenb KOHTPOIA HaNpAXKeHUA:
CHoBa 1 cHoBa. B ntore kpaliHe Mano 3apAaHbIX
YCTPOMCTB NN KOMBU, KOTOPble OCHALLEHbI
OTAENbHOM LEeNbto KOHTPONA HANPAXKeHUs. ITO
neyasnbHo. K corkaneHuto, 3apagHan Yactb
60/1blUIMHCTBA KOMBU, NO-BUANMMOMY, Bbina
334yMaHa g1a CaMUX UHXKEHEPOB, KOToPble MX
NPOeKTUPYIOT. MH}KeHepbl, KOTOPbIe HE MOTYT
obecneynTb cneumnanbHble KOHTAKTbI A5
N3MepeHMA HaNPAXKeHUA Ha 3apPsAaHbIX
YCTPOWCTBAX UM KombW, NoaBenm Bac,
noTpebuTenb, eCAn Bam Hy*KHa bbicTpas 3apsaaKa.
KTo 3T1 K0o3/bI?

Mastervolt - HeT BblAeNEHHOrO KOHTPONA
HanpsaXKeHus

Magnum - HeT BblAENEHHOrO KOHTPONA
HanpsaXKeHus

Xantrex - HeT BblAENEHHOrO KOHTPONA
HanpaXKeHus

Kakue npoussoantenu gencteutenbHo 3abotarca
0 3apsgKe b6aTtapein?

Victron- nx Kombu nmetoT cneumnancHble
TEPMMHA/bl KOHTPOIA HANPAXKEHUA NPAMO Ha
ocHoBHOM 6/10Ke. YBaxeHue Victron'y !!
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Outback — Can be done but requires FLEXNET DC
& MATE Remote Control.

This is not to say Victron makes the best
inverter/chargers but God damn if their
engineers actually understand charging. Battery
charging that is. (wink)

Follow me on this. No matter how big you size
the wire for with a 130A+ inverter/charger you
will still have some voltage drop between the
charger and the physical battery terminals. Most
charger manuals only account for wiring voltage
drop but we should remember that each
termination, busbar, shunt, fuse, battery switch
etc. results in even more voltage drop. It is not
uncommon to see 0.4V -0.8V of drop, at full
charging output, even on factory installed
inverter/chargers. While the 1/C makers often
insist you keep the unit 5’ from the batteries, this
is not always possible on a boat.

In the real world, voltage drop happens, and is
simply a fact of life.

How do we fix that?

Simple, dedicated non current carrying voltage
sensing leads connected directly to the battery
terminals so the charger can compensate for
slight voltage drops in the system wiring and not
enter absorption or the voltage limited charging
stage prematurely.

Consider that just a 3% voltage drop, something
most boat owners feel is perfectly acceptable,
winds up creating a .42V drop, at the battery
terminals, when the charger is pumping
maximum amperage and trying to attain 14.0V.

If we start with a target voltage of 14.0V, and
drop or lose .42V, this means just 13.58V at the
battery terminals. Even an LFP bank, which
normally operates around 13.2V, can come up to
13.6V well before it should have its current
limited by the charge source.

Due to voltage drop the charger simply begins
limiting voltage because it thinks the batteries
are at 14.0V, but they are not. The charger is
thinking it’s in constant voltage mode but it

Outback — MOXKHO peann3oBaTb, HO HYXKEH Ny/abT
OUCTaHUMOHHOro ynpasnenua FLEXNET DC &
MATE.

OT0 He 03Hau4aeT, YTo Victron aenaet camble
JlydLIne KoMmbU, HO YepT BO3bMMU, NX MHKEHEPDI
OeACTBUTE/IbHO MOHMMALOT YTO TaKoe 3apAaKa
akkymynatopa. (MoamurmsaHue)

Janee. HezaBMCMMO OT TOrO, HaCKO/IbKO
60/blUOE CeYeHMe NPOBOAOB Bbl UCNO/b3YETE
Ana nogknoveHns Kombu, Ha 130A+ y Bac Bce
paBHO byaeT HEKOTOPOE NageHne HanpsaKeHUA
MeXKAY 3apALHbIM YCTPOMCTBOM U KAEMMaMM
AKKyMynAaTopa. bonblWMHCTBO MaHyanoB no
3apALAHbLIM YCTPOMCTBAM YUYNUTbIBAIOT TOJIbKO
nageHue HanpsaxXeHua B NPOBOAAX, HO HY}KHO
NMOMHUTb, YTO KaxKA0e OKOHYaHWe, LUMHA, LWYHT,
NaaBKMI NpenoXpaHUTENb, BbIKNOYATE b
6aTapeun 1 T.4. NPUBOAUT K eLe bonbemy
NageHuo HanpaxKeHna. HepeaKko MOXHO BUAETb
nagexue 0,4 B -0,8 B npu nonHOM 3apsaaKe gaxe
Ha 3aBOACKUX MHCTANNALMAX KOMOK. XOTA
npoussogutenu |/C yacTo HacTanBaloT Ha TOM,
4yTOObI Bbl MOHTMPOBAAM 3TOT arperaT He ganee 5
¢dyTOB OT BaTapeM, 3TO He BCeraa BOSMOXKHO Ha
noake.

B peanbHOM Mmupe npoucxoauT nageHue
HaNpAXeHUA, U 3TO NPOCTO PaKT.

Kak 310 MOXXHO ucnpasuTb?

MpocTo, cneunannsnpoBaHHble HeECUI0BbIE
NPOBOAHUKN NOAKNHOYAIOTCA HENOCPEACTBEHHO K
KNeMMaM aKKyMyiATOpHOM 6aTapeun, nosTomy
3apasHOe YCTPOMCTBO MOXKET KOMMNEHCUPOBATb
HeboblIMe NOTepPM HANPAXKEHUS B NPOBOAKE, a
He nepexoamuTb K dpase Absorption nnu
npexaeBpeMeHHO OrpaHNYMBaATb HAaNpPAXKeHNEe
3apAgKu.

YytuTe, 4yto Bcero nmwb 3%-e nageHue
HanpsaXeHus, YTo 6ONbLUMHCTBO BAaLeNbLEB
NI0A0K NoNaratoT NpuemaemMbim, O3HavaeT
nageHue 0,42 B Ha Knemmax akkKyMynaTopa, 8 TO
BpeMs, Koraa 3apsaaHoe yCTPOMCTBO BblAaeT
MaKCUManbHbIM TOK M NbiTaeTca goctnyb 14,0 B.
Ecau mbi pewinm aoctmub 14,0 B n cbpocum nam
notepsaem 0,42 B, mbl nonyumm TonbKo 13,58 B Ha
Knemmax akkymynatopa. [axe 6aHK LFP,
KOTOpbIN 06bI4HO paboTaeT BOKpyr 13,2 B, moxkeT
6e360ne3HeHHO noaHATbCA Ao 13,6 B 3ag0aro fo
TOro, KaK TOK byZeT orpaHuyYeH 3apagHbIM
YCTPOMCTBOM.

Bcneacrteme nageHnA HanpsaXKeHUa 3apagHoe
YCTPOWMCTBO NPOCTO HAa4YMHAET €ro OrpaHMYMBaTb,
NMOTOMY YTO OHO CcYMUTAET, YTo HaTapen HaxoAATCA
Ha yposHe 14,0 B, HO 3TO He TaK. 3apAaaHoe
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should not be and instead should still be in BULK..
This type of situation literally murders fast
charging performance, especially with the narrow
voltage range of LFP..

This is not just bad on LFP banks but also bad
form on large lead acid banks as well. because
LFP has such a narrow voltage window, that it
operates within for charging, any charge system
voltage drop becomes a much larger issue charge
performance wise.

How voltage drop murders charging speed:

At the charger end the charger sees 14.0V and
enters CV mode or constant voltage mode. The
charger now begins limiting voltage and current
by controlling the output of the power supply, so
as to not over shoot 14.0V.

The problem is at the battery end, the voltage is
below 13.6V and only so much current can flow
into the battery at 13.6V, even an LFP bank.
Voltage is the pressure that allows the charge
current to flow into the batteries and LFP banks
are not Ohm’s law exempt.

Attain a limiting voltage too early, due to voltage
drop, and you have just extended your charging

times and will have a longer current taper to get
to 100% SOC, just like lead acid!

Dedicated voltage sensing at the battery
terminals is critical to FAST CHARGING
PERFORMANCE. If you use a generator to power
an AC charger proper voltage sensing means less
generator run time. If a charger or
inverter/charger does not offer you this option
please BUY ONE THAT DOES!

The Victron’s represent an excellent value in an
LFP capable inverter/charger, especially one that
has dedicated voltage sensing leads. By the time
you are done with the Outback, by adding
FLEXNET DC (allows for volt sensing) and the
MATE (remote control), you are well in excess of
the cost of a Victron Multi-Plus Combi. Course if
you are in the US the Outback is a US company
and supports US jobs.

YCTPOMCTBO CYMTAET, YTO OHO HAXOAMUTCA B
peXxume NoCTOAHHOIO HANPAXKEHUA, HO TaK He
[0JI}KHO BbITb, OHO AONXHO ocTaBaTbcA B BULK.
3TOT 6YKBa/IbHO YOMBAET ObICTPYIO 3aPAAKY,
0COBEHHO C Yy4eTOM Y3KOro Kopuaopa
HanpsaxeHui LFP ..

3TO NNOX0 He To/IbKo Aans LFP-6aHKoB, HO U anA
KPYMHbIX CBMHLLOBO-KMCNOTHbIX 6aHKOB. NoTomy
4yTO0 y LFP 04eHb y3Koe OKHO Hanpsa*KeHuA B
npoLecce 3apafiku1, cnenoBaTtesibHo, toboe
nageHue HanpaKeHua B CUCTEME MMEET HaMHOTO
60/bLlee 3HaYeHME.

Kak nageHune HanpsaXKeHMa CHUXKAET CKOPOCTb
3apAaKun:

Ha cTopoHe 3apsaHOro ycTpoiicTaa oHo,
ycTpoiicTo, BUANUT 14,0 B 1 nepexoguT B pexum
CV nnm pexkmm nocToAHHOIO HaNpPAXeHuA.
3apsaHoe YyCTPOMCTBO HAaYMHAET OrpaHnUYnBaTb
HanpA*KeHne 1 TOK, KOHTPOUPYA BbIXO4, Y
WUCTOYHUKA NUTAHUSA, 4TObbI He npeBbicuTb 14,0 B.
Mpobnema Ha cTopoHe 6aTapew, rae
HanpAa*keHue HMxe 13,6 B, n ctoga nonaget Toka
B cooTBeTcTBMM € 13,6 B, naxke ana 6aHKa LFP.
HanpsrkeHue - 3TO AaBNeHUE, KOTopoe
Nno3BO/ISIET NOTOKY 3apsAaa Teub B 6aTapeu, 3aKoH
Oma Kacaetcs u 6aHKoB LFP.

MperaeBpeMeHHOE HacTynieHne npeaenbHoro
HanpAXeHUs U3-3a NageHua HanpsaKeHusa
yBe/MYMBaAET BPEMSA 3aPALKN U YO ANHAET dasy
CHUXeHUA ToKa 6aunxKe K 100% SOC, B TOYHOCTH
KaK CO CBMHL,OBO-KMUC/IOTHbIMM BaTapeamu!

BblaeneHHasn uenb KOHTPOASA HaMNpPAXKeHUA Ha
KNemMax akKyMyaaTopa MMeeT peliatollee
3HayYeHWe ANA BbINONHEHUA BbICTPON 3apAAKM.
Ecnwv Bbl cnonb3yeTe ANA 3apALKKU reHepaTop
nepemMeHHOro ToKa, To NPaBUbHOE U3MepeHue
HanpsAXXeHWA 03HaYaeT MeHbllee BPeMA ero
paboTbl. Eciv 3apsaHoe yCTPOMCTBO MM KOMbBU
He MMEIOT 3TOW ONUUK, MOKYNanTe Te, rae OHa
ectb!

Victron npeanaraeTt OTANYHbIA YPOBEHb KOMOM,
nogaep:meatowmx JIPr, ocobeHHO Te, KOTopble
OCHaLLeHbl U3MepPUTENbHbIMM NpoBogamu. K
TOMY BpeMeHMU, Koraa Bbl 3aBeplumTe ¢ Outback,
no6asue FLEXNET DC (no3sonset usmepaTtb
BosibTaxK) U MATE (nynbT ANCTaHLUMOHHOrO
ynpaBaeHusa), ero CTOMMOCTb 3HaUYUTENbHO
npesbicut Victron Multi-Plus Combi. KoHeuHo,
ecnu Bbl B CLLA, Outback - amepurKaHcKas
KOMMNaHMA, U noagepkneaet pblHOK Tpyaa CLUA.



Choose your AC charger carefully. The two Bbibupalite 3apagHOE YyCTPOMCTBO NEPEMEHHOIO

biggies are full control over all charging TOKa O4YeHb TWaTenbHO. [lBe onpeaenstowme

parameters and dedicated voltage sensing.. BELLW - NOJIHbIA KOHTPO/Ib HaZ BCEMU
napameTpamu 3apALKM U BblAeNeHHas Lenb
KOHTPOAA HAaNpPAXKeHuA.



