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Power Systems

AC Input Output Bypass switches are confusing to many experienced installers. Outback Power
Systems continues to expand flexibility and capability thus making this subject even more confusing.
This document will attempt to shed some light on the possible configurations available with the
OutBack products.

Let’s start simple. What is an AC-Input/Output Bypass switch? Why do I need one?

The Bypass switch allows an inverter system to be “bypassed”, usually when there is a problem with
the inverter. Review the following over-simplified pictures. The first one shown in the normal
position depicts an inverter powering a house.

The second one shows the switch in the bypass position. The house is now being powered by a
generator. The generator could just as easily have been grid too.
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Notice that when bypassed, there is no electrical connection between the AC wiring and the inverter.
This allows the inverter to be safely worked on or removed. Disconnection of the DC cabling is also
required to de-energize the system.

Why do you need a Bypass switch? You don’t want to be without one when your customer calls you
at work and says “The lights are out, what do I do now ?”” Your answer would be to throw the
Bypass switch to the bypass position and start the generator. Anytime you want to work on your
alternative energy system, it may be necessary to bypass the inverter to accomplish the task at hand.
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The Bypass switch is a quick and foolproof way to keep the house powered up from your other AC
source.

The following is a list of the Bypass switch part numbers offered for use in the PSAC and some
typical applications. The OutBack PS2AC comes standard with a dual 50 amp Bypass switch and
cannot be modified. The AC inputs are not mechanically tied to the bypass assembly on the PS2
system and must be turned off in addition to throwing the bypass switch.

AC-IOB-30 Used when the inverter has only a 30 amp transfer relay such as a Stat Power ProSine
or Trace DR series

AC-IOB30D Used with the Vanner 120/240 VAC RE-4500 inverter

AC-IOB-60 Use with an inverter that has a 60 amp transfer relay such as the Trace SW or OutBack
FX series. Two of these can be installed in a PSAC enclosure for use with two inverters. The
inverters will be controlled independently. This has advantages and disadvantages. The advantage is
that if one inverter is to be worked on, only one inverter needs to be bypassed. The house will still
receive power from the other inverter. The disadvantage is that under this situation, the house may
be receiving power on both legl and leg? that is not out of phase. In other words, if the bypassed
circuit has an AC input from either a generator or the grid, it will not necessarily be out of phase
with the non-bypassed circuit. This is only a problem for a 240 volt load or for house wiring that
utilizes a common neutral. Many homes are wired with common neutrals to save on wire. This out of
phase condition can overload the neutral conductor.

AC-IOB-60D Use for two SW or FX inverters. Both AC legs are bypassed together so that the
previous condition cannot happen.

AC-IOB-100Q This bypass switch comes with a dual 100 amp breaker and 4 50 amp inverter output
breakers. Most off-grid homes can get along with only a 60 amp Bypass, but if your generator is
over that rating, this is the choice. Four OutBack inverters will put you over the 60 amp limit so for
quad stacked FX’s use this part. Another feature of this arrangement is the 4 inverter output
breakers. Another way to use these bypass switches is with two inverters. You get four 50 amp
breakers, so using two for AC input and two for AC output works fine. When installing 4 inverters
you will need to add four breakers for the AC input in addition to the breakers that come with the kit.

AC-IOB-60Q Same as 100Q, but with a dual 60 amp bypass. Use with 12,000 watt generators max.

The following diagrams will help to show different installations. These diagrams are a reference
only and are not necessarily complete. These diagrams are available on the OutBack website in
AutoCAD format. You may want to download some and customize one to fit your particular system.
DXEF versions can be made available for those of you that have other Cad systems.
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X-240 4-7.2KW @ 120/240VAC

#1 #2863 #4 | | (SERIES) 50A BYPASS

AC LOADS
120/240VAC L1
5| MASTER
75 AMPS AC OUT
MAX NEUTRAL
#4AWG [
ALL OTHER WIRE Y ACINR!Y
#6AWG
50A DUAL BYPASS J (W]}
STANDARD ON PS2AC EAER
INPUT
)
50 AMPS TT
MAX
#6AWG
AC SOURCE l o SLAVE
120/240VAC ACQuT
NEUTRAL
‘ ALL BREAKERS SHOWN,
AC IN BYPASS MECHANISM,
X-240 AND TERMINAL
BLOCKS ARE HOUSED
NEUTRAL IN THE OUTBACK PS2AC50D
PS2AC PS2DC | | 4-5KW @ 120/240VAC || 7-7.2KW @ 120/240VAC
_ X-240 FX2000 (SERIES)  50A BYPASS || (SERIES) — 50A BYPASS
AC LOADS =) |2 obvpass | = <> 24V: TWO 175A BRKRS 24V: TWO 250A BRKRS
L1
120/240VAC| o BREAKERS TWO PAIR 2/0 CABLES TWO PAIR 4/0 CABLES
48V: TWO 100A BRKRS 48V: TWO 175A BRKRS
2 POLE @@@@@B@
504 OUTPUT TWO PAIR 2/0 CABLES TWO PAIR 2/0 CABLES @@@W@E Sriome
; = 19009 62nd AVE NE
AC SOURCE P [(2) 50A = FX2000 - +—p BATTERY AS‘EW — % Ei%gig ARLINGTCr;N, WA. 98223
120/240VAC [9A MAX|| INPUT ¢ L2 -—> 14KW = 4 VFX3524 360-435-6030
I BREAKERS 14.4 = 4 VFX3638 4-7.2KW-50A-BYPASS-SER

This arrangement is shown using the bypass switch that comes with the PS2AC50D

4-7.2KW @ 120VAC
(PARALLEL) 50A BYPASS

AC LOADS

120VAC
y‘» MASTER
AC OUT =i AN ]
I},I%(AMP NEUTRAL
#2AWG AC IN *=
ALL OTHER WIRE
#6AWG
50A DUAL BYPASS —
STANDARD ON PS2AC
100 AMP!
MAX
#2AWG
AC SOURCE QQQOQQQBQZQZQ AC OUT L% 0| SLAVE
120VAC NEUTRAL
| H AC IN&L \
i ;
(] 2 2 -]
DQEET,%{DAS 2 Jo] ALL BREAKERS SHOWN,
BYPASS MECHANISM,
PS2AC PS2DC 4-5KW @ 120VAC | | 7-7.2KW @ 120VAC || AND TERMINAL BLOCKS
s on max|[2 POLE €= FX2000 (PARALLEL) (PARALLEL) ARE STANDARD IN THE
AC LOADS | g _> o g 24V: TWO 175A BRKRS  24V: TWO 250A BRKRS | OUTBACK PS2ACS0D
120VAC POl TWO PAIR 2/0 CABLES TWO PAIR 4/0 CABLES %
2 oA OUTPUT 48V: TWO 100A BRKRS 48V: TWO 175A BRKRS @Uﬂ@ @@B@
AC SOURCE BREAKERS TWO PAIR 2/0 CABLES TWO PAIR 2/0 CABLES Pewer Systems
50A MAX 19009 62nd AVE NE
> [(2)50A | FX2000 -— 4KW = 2 FX2024
120VAC 2 =0 . P g <> o) TERY W = 5 Ronan ARLINGTON, WA, 98223
BREAKERS v 14KW = 4 VFX3524 360-435-6030
14.4 = 4 VFX3638 4-7.2KW-50A-BYPASS-PAR

This arrangement is shown using the bypass switch that comes with the PS2AC50D



X-240 " 8-14.4KW @ 120/240VAC
#1o#83 A4 (SERIES) 100A BYPASS
]
AC LOADS | L1 | MASTER
120/240VAC oot
NEUTRAL
AC IN pl|
125 AMPS MAX I |_|_
#2AWG
o|e o|e o|e|o|e L1
ALL OTHER WIRE i [T AT AT on | on | on | on AC OUT F]
#6AWG (A |[eveass [
100 AMP DUAL = e Wﬁlﬁ A L5 LA 58 NEUTRAL
BYPASS WITH FOUR sypass AC IN
50 AMP OUTPUT v | OUTPUT INPUT | INPUT A—
BREAKERS STANDARD N B e >
ON MODEL PSAC-100Q oo olo|ele o|ele]e 5| SLAVE
FULL SET OF BUSBARS TOO gy g i LN L) r o AC OUT
KIT INCLUDES 100A DUAL | | NEUTRAL
QOU, FOUR 50A CBI BRKRS,
METAL PANELS, LABEL = AC IN
125 AMPS MAX D atabe |
#2AWG A ou!-z Y\SLAVE
AC SOURCE - 5 NEUTRAL
120/240VAC - —
V| AC IN
LT
KZTJTRO;AQLQ ALL BREAKERS SHOWN,
BYPASS MECHANISM,
AC BOX 8-10KW @ ‘I20/240VAC||‘I4-14.4KW @ 120/240VAC || X-240 AND TERMINAL
AC LOADS | - FX2000 DC BOX | (SERIES) (SERIES) BLOCKS ARE HOUSED
120/240VAC|SA MM - L 24V: FOUR 175A BRKRS 24V: FOUR 250A BRKRS IN THE OUTBACK PSAC
FX2000 FOUR PAIR 2/0 CABLES FOUR PAIR 4/0 CABLES
o L1 mmmm 48V: FOUR 100A BRKRS 48V: FOUR 175A BRKRS @@j@&%@@ﬂg
SuTPUT 2000 FOUR PAIR 2/0 CABLES FOUR PAIR 2/0 CABLES Power Sysiems
9009 62nd
BREAKERS Z’T‘« IR W = 4 PXa020 ARUINGION, W, 58223
o7 50A > = 360-435-6030
AC SOURCE 1004 MAY S FX2000 <« BATTERY 14KW = 4 VFX3524
120/240VAC || BREAKERS L2 14.4 = 4 VFX3638 8-14.4KW-100A-BYPASS-SER

This arrangement shows the PSAC-100Q or (PSAC + AC-IOB-100Q same thing, different names)

8-14.4KW @ 120VAC

—em (PARALLEL) 100A BYPASS
AC LOADS L1 . MASTER
120VAC ACOUT
E ] NEUTRAL
100 AMPS h AC IN
MAX I —
ALL OTHER WIRE olo| |o|e|e|o ololole L
#6AWG LA (orrhes| R on L on f o | on AC OUT
100 AMP DUAL _/ o voor|voor L———— OFF | OFF | OFF | OFF NEUTRAL
BYPASS WITH FOUR o |0 | SDSZ EEF EAEH 50A|50A|50A]50A|
50 AMP OUTPUT BYPASS -
BREAKERS STANDARD i oUTPUT meut | et AC IN
ON MODEL PS4AC-100 iy " 1
BYPASS KIT AC-IOB-100D ole olele|e olo|e|e
KIT INCLUDES 100A DUAL LI i “'i L | " " AC OUT
QOU, FOUR 50A CBI BRKRS,
METAL PANELS, LABEL - l NEUTRAL
100 AMPS AC IN
MAX w\ I -
| |
o 2% ®0®®0 L
sy
‘ “ ‘ ‘ NEUTRAL
[
.@ 2@ e% Do%@a| |® AC IN
D NEUTRAL
AC BOX |l«=— FX2000 DC BOX| | 8-10KW @ 120VAC | (14-14.4KW @ 120VAC| | 5| | grREAKERS SHOWN,
Jooamaxl [ POLE > . > (PARALLEL) (PARALLEL) BYPASS MECHANISM,
AC LOADS | 24V: FOUR 175A BRKRS 24V: FOUR 250A BRKRS | X-240 AND TERMINAL
120VAC = FX2000 | | FOUR PAIR 2/0 CABLES ~ FOUR PAIR 4/0 CABLES f’ﬁﬁf&%ggﬁgi\c
gBTSP?JA‘I' . L1 mmmm 48V: FOUR 100A BRKRS 48V: FOUR 175A BRKRS
REARERS FX2000 FOUR PAIR 2/0 CABLES ~ FOUR PAIR 2/0 CABLES @@3@@;@@@&
e L1 -« 8KW = 4 FX2024 Pewer Syslems
AC SOURCE |10 ux| [ (4) 504 -—> 10KW = 4 FX2548 19009 62nd AVE NE
»| | INPUT = | BATTERY _ ARLINGTON, WA, 98223
120VAC BREAKERS | == FX2000 +-—> 14KW = 4 VFX3524 360-435-6030
= L1 14.4 = 4 VFX3638 8-14.4KW-100A-BYPASS-PAR

This arrangement shows the PSAC-100Q or (PSAC + AC-IOB-100Q same thing, different names)



Revision . Joescription

BoTe, | APRIaVED

AC SOURCE L2 -
UTILITY OR L -
CENERATOR  rraL AC HOT LEG 1
GROUND 7~ ™ D . |®@®@® @®@®®®| E
a A J J
AC—10B—30D
AC INPUT/QUTPUT/BYPASS

BREAKER ASSEMBLY
30 AMP 120/240VAC

USED ON VANNER RE SERIES
SCHEMATIC

[C>SERVICE CLAMP TERMINALS

®®®@@ ®®@®®®

AC HOT LEG 2

AC NEUTRAL BUS

—
@ De%e @®®®@®

Neutral /Ground bond.
/ﬁ((emove‘ﬁ not main AC
distribution poneb

[Z> BYPASS BREAKER GN = ALL
POWER WILL BE SUPPLIED
BY THE UTILITY OR GENERATOR

[E>0UTPUT BREAKER ON=INVERTER |4
SYSTEM IS POWERING LOADS

BYPASS QUTPUT INPUT

— )
VANNER RE SERIES
INVERTER /CHARGER

HOT OUT L1 . |®@®®®@®®®@@| E

Kit_includes
HOT OUT L2 3 30 Amp QOU230 Breakers

1 QOU2ZDTILA bypass Lever

2 8AWG 14” BLK THHN Hot Legl
HOT IN L1 2 8AWG 20” RED THHN Hot Leg2
1 BAWG 16" BLK THHN Bypass Wire

HOT IN L2 1 BAWG 16" RED THHN Bypass Wire
2 SX—6 Service Clamp Terminals
J 2 BusBar Insulators #336—0002-01
INV NEUTRAL F— 1 Bus Bar (Hot Leg2) #372-0002-02
2 10-32 x 7/16" Taptite screws
12 6-32 x 1/4” Taptit
GROUND 1 Schem;ﬁc/# A”ccfwéaf—%%r[)eﬂgswo
1 shipping box 6" x 6” x 5
19009 62nd Ave. N.E. [Toleronces Fie NameRobin Gudgel Title
@]@@@@UKS Arlington, Wa. 98223 U.S.Aly 521 o T 120/240 VAC INPUT/OUTPUT/BYPASS
Pewer Sysfems Phone 360—435—6030 [Angles +2°
Unless otherwise noted File Name Sht REV
Information on this drawing s proprietary to Outback Power Systems Inc.fBreak all shorp corners AC—10B—30D.DWG I 1 of WI B

PSAC-30D or (PSAC + AC-IOB-30D same thing, different names)

THIS SCHEMATIC IS FOR REFERENCE ONLY !
ACTUAL INSTALLATIONS WILL DIFFER FROM THIS.

SHOWN ARE: FACTORY INSTALLED PARTS,
GENERATOR OPTIONS AND USER INSTALLED PARTS.

X-240
AUTO TRANSFORMER

AC HOT AC HOT
LEG2 LEG1 NEU

NEUTRAL
A\
H
oT ~
GROUND

NEUTRAL

— 1 ]
e N Erresee T

AC HOT LEG 1

6|

GROUND

|
PSAC ||| s
|

SCHEMATIC

[T> SERVICE CRIMP TERMINALS

ore| | 2 f|oFF
o ol

[2> LEFT BREAKER ON=BY-
PASSING INVERTER, ALL POWER

WILL BE SUPPLIED BY THE
UTILITY OR GENERATOR

RIGHT BREAKER ON=INVERTER - _
SYSTEM IS ON AC-10B-60

INVERTER/CHARGER
INV HOT IN 1

{ 120vac
m (( C AC NEUTRAL

INV HOT IN 2 D 0 @220 @220@ 2| BUS

INV HOT OUT

INVNEUIN1 | NC (
INV NEU IN 2 (@)

240VAC
LOAD

. | ACLOAD |

GROUND
©C2 P e%e @ 22e?@@°8|: s
INV NEU OUT
GROUND ROD
INV CHASSIS GND OR SYSTEM

PN 375-0004-01

PSAC-60 or (PSAC + AC-IOB-60 )



AC LOADS M=
120,/240VAC

85 AMPSMAX

80 AMP BYPASS
FOR 2 LEGS OF ACN
MADE FROM 2
QOU260’S, 4 —
SERVICE CLAMPS & ||| [poA
BYPASS LEVER, OR BYPASS
USE 2/3 OF AN
AC—10B—60D L)
STILL NEED 2 SERVI{E
CLAMPS L N ————

60 AMPS MAX: EEe—————— e
N B

AC SOURCE
120/240VAC

r
[

on | on | on

OFF | OFF
50A]

OFF | OFF
50A

IUT UT

oe
&

INP
|

ole
&

ALL BREAKERS SHOWN, BYPASS MECHANISM, X—240 AND TERMINAL BLOCKS
ARE HOUSED IN THE OUTBACK PSAC

8KW CAN BE 4 FX2024'S OR 2 SW4024°S

10KW CAN BE 4 FX2548'S

X—=240 -
w@ p wds e 8-10 K}IgE(% E182>0/240VAC AT

OurBrelk

Power Sysfems
19009 62nd AVE NE
ARLINGTON, WA. 98223
360-435-6030 STACK4—60ABYPASS

Pescription

Revision

Date Approved

AC OUT HOT LEG 1

N

AC LOADS
120/240VAC

X-240

XFMR
120/240V
#283 #

1]

[&

AC-10B-60 AC-10B-60

STACK2, STACK4, |
HUB-4 OR HUB-10

ﬁ 0@ 2% UOOQQQiH

AC IN HOT LEG 1

AC SOURCE

AC|OUT

120/240VAC [~

—

NEUTRAL

NEUTRAL

ACIN

STACKED FX INVERTERS WITH TWO
AC-10B-60 BYPASSES IN A PSAC BOX
OUTBACK STACKED FOR 120/240VAC

19009 62nd Ave. N.E. [lolerances File NameRobin Gudgel
@@]@@@@U& Arlington, Wa. 98223 US.Alox = a0 [ Nomeg—o3—03%

Title
AC—10B—-60 X 2 AC BYPASS INSTALLATION

Power Sysfems Phone 360—435—6030 [Anges £2°

Unless otherwise noted

Information on this drawing is proprietary to Outback Power Systems Inc. |Break all sharp corners

File Name Sht

REV
AC—10B60—-2X 2 of2 I —

This arrangement is shown in the PSAC cabinet. (PSAC-60 + additional AC-IOB-60)




Below are examples of current flow of a quad bypass assembly. One example is shown in the normal
position and the other is shown bypassed. The AC input breakers to the inverters are not mechanically
tied to the bypass assembly. These inputs must be turned off separately to de-energize AC from the
inverter.

AC LOADS 1 P MASTER
120/240VAC AC DUW p
NEUTRAL
AC TNl
& ;
Ll[ = SLAVE
AC OUTETT
[ NEUTRAU ﬂ b
iy a
AC DU OSLAVE
\ NEUTRAL“
AC 1 s.i /
| \—|.2£ ASLAVE
AC OUTERT
AC SOURCE NEUTRALH
120/240VAC
AC TNgULL
E =
100A BREAKER [OFF
INVERTER OUTPUT BREAKERS [ON
CueBerelk
NORMAL POSITION Rt
19009 62nd AVE NE
ARLINGTON, WA, 98223
quadbypassexplained 360-435-6030

ﬁ@
AC LOADS

AC OUTE MASTER
120/240VAC
NEUTRAL
AC 1
L[ .
ololole VISLAVE
alololm -
) I 5 3 o NEUTRAY
BYPASS | o
v | OUTPUT T | Ut A
AC OUTe SLAVE
NEUTRAL
AC T
I' SLAVE
AC OUT]
AC SOURCE A ooy
120/240VAC
AC INel

100A BREAKER ON
INVERTER OUTPUT EBREAKERS OFF
CoueTBael
Power Systems

BYPASS POSITION ol

ARLINGTON, WA. 98223
quadbypassexplainec 360-435-6030

Rev B 8-30-03



