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Type of UPS Configuration
IEC 62040-3 Annex A



Single UPS (simplest arrangement)

v’ Single UPS with common rectifier for
inverter and battery

AC Input DC link AC Output
rectifier Inverter

IEC 477/99

Fig A1



Single UPS with separate Battery

charger
AC Input DC link AC Output
rectifier Inverter
AC Input Battery
charger

IEC 478/99

Fig A2



Single UPS with d.c. and a.c.

AC Input

DC link

output

DC output

rectifier

Fig A3

Inverter

AC Output

IEC 479/99



Single UPS with bypass

v Double conversion

AC Input

AC Input

UPS as in
Fig A1 or A2

Transfer
switch

AC Output

Fig A4

IEC 480/99



v'Line Interactive

v Passive standby

AC Input UPS as in
Fig A1 or A2




Partial parallel UPS

(with inverters in parallel)

AC Input

rectifier

DC link

IEC 481/99

Inverter

AC Output

Inverter




AC Input

Parallel UPS
(with UPS units in parallel)

AC Input

rectifier

DC link

IEC 482/99

rectifier

Inverter

AC Output

Inverter




Standby redundant UPS without
bypass

AC |
Clnput | yps unit

AC Output
Transfer

switch

AC Input :
UPS unit

IEC 483/99



Standby redundant UPS with

AC Input

bypass

AC Input

UPS unit

AC Input

UPS unit

IEC 484/99

Transfer
switch

AC Output




Parallel redundant UPS without

IEC 485/99

AC Output

bypass
AC Input UPS unit UPS switch
ACInput | ps unit UPS switch
AC Input UPS unit UPS switch




Examples of UPS operation
IEC 62040-3 Annex B



UPS double conversion

DC link

AC Input -
rectifier

AC Input Battery
Charger
(optional)

Fig B1

Inverter

IEC 486/99

AT Ouiput



UPS double conversion with
bypass

AC Input
AC Input DC link

rectifier Inverter
AC Input Battery

Charger

(optional)

Fig B1

UPS
switch

Indino Qv

IEC 487/99



UPS double conversion with
bypass
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UPS line interactive

AC input Power AC output
Interface

Stored energy mode Inverter

Normal mode

IEC 488/99




UPS line interactive with bypass
operation

AC input

UPS
AC input Power Switch AC output
Interface

Inverter

Stored energy mode

Normal mode
IEC 489/99

Bypass mode —




UPS line interactive
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UPS passive standby operation

AC input

Stored energy mode

Normal mode

AC input

UPS
Switch

AC output

Battery
charger

Inverter

?

Optional connection

IEC 490/99



UPS passive standby operation
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The Different Types of
UPS Systems

viewpoint



The most common design
approaches are as follows:

v’ Standby

v'Line Interactive
v'Standby-Ferro

v'Double Conversion On-Line
v'Delta Conversion On-Line



The




The

v'High efficiency
v small size
v’ low cost

the' most'common typelused:for'Personal Computers



The UPS

TRANSFER
SWITCH

INVERTER

BATTERY

DISCHARGING (POWER FAIL) >




The UPS

v'High efficiency

the most common deslemn used for small husiness, e,
and denartmental serers

— otherwise the UPS would transfer to battery
and then eventually down the load



THANSFER
SWITCH

TRANSFORMER

-

BATTERY
CHARGER

BATTERY
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The UPS
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The On-Line
UPS
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The Delta Conversion On-Line
UPS
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The On-Line
UPS

2,080 T ades 51 Jlo V0 ¢ ol (sdas (65905555 piwams 2l YV

Conversion Double givw sla ol pl o5 b s LS‘)%WQ%“/
CIgBe £V B el cgohS O cod )b IV F Lo B g ool adgs

e Om J.:.Jg:; ).;uO]

5Ly Jous o, lg0n Double Conversion g dile i (ol 5o v
Dled oo b 1y (29,

) =9, Olg 5l &Su o,lgen Delta Converter 5 ogdle si> 0 v

.~w| Double Conversion



Delta Conversion 0

Figure 5 - i

STATIC BYPASS
SWITCH
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Summary of UPS types

Practical Power Voltage Cost Inverter always
Range (kVA) Conditioning per VA Efficiency operating

m
Design Dependent Lot

Standby Ferro Low-Medum| Mo |

guublle Conversion - 5000 High Medium |Low - Medium -
n-Line

Calla Eonversion 5 - 5000 High Medium High Yes

On-Line
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(Annex D.10 IEC62040-3)
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W F I

Classification code

3 5

Output dependency

Output waveform

Output dynamic performance

In normal mode of operation only

First character: normal or bypass
made

Second character: stored energy
maode

First character: change of operation
mode performance

Second character: step linear load
performance in normal/stored
energy mode (worst case)

Third character: step reference non-
linear load performance in
normal/stored energy mode (worst
case)

Classification options

Classification options

Classification options

WFI: Where the UPS output is independent
of supply (mains) voltage and frequency
variation. The supply voltage is assumed
to be within

IEC 61000-2-2 limits. This is becanse the
supply veoltage is not controlled, and
according to NOTE below this table, [EC
61000-2-2 only defines normal levels of
harmeonics and distorfion, and nothing
about frequency variation

VFD: Where the UPS output is dependent
on supply (mains) veltage and frequency
variations

WI. Where the UPS output 15 dependent on
supply (mains) frequency variaticns but
supply veltage variations are conditioned
by electronic/passive voltage regulating
devices within the limits of normal
operation

5: Generated waveform is sinusoidal
with total harmomic factor D < 0,08
and harmonics within IEC 61000-2-2
under all linear/ reference non-linear
load conditions

XM Generated waveform is sinusoidal
with its quality as for “5” under
linear load conditions. Under
reference non-linear load the total
distortion factor D will exceed 0.08
if loaded beyond the manufacturer's
stated limits

T Generated waveform is non-
sinuzoidal and exceeds the limits of
IEC 61000-2-2_ (Refer to the
manufacturer for waveform tvpe)

1: figure 1in 53.1.
{no break or voltage zero)

2: figure 21n 53.1.
(zero in output up to 1 ms duration)

3: figure3in 53.1.
(zero in output up to 10 ms
duration)

4: Befer to manufacturer

NOTE — IEC 61000-2-2 defines normal levels of harmonics and distertion that can be expected from public low-veltage
supplies at the consumer terminals before connection of a given installation.
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‘;’“'\—)\f Wl 5 UPS sl awy
(Annex D.10 IEC62040-3)
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‘;’“'\—)\f Wl 5 UPS sl awy
(Annex D.10 IEC62040-3)
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-voltage and frequency dependent to
NEE

— voltage Independent but dependent
frequency



‘;’“'\—)\f Wl 5 UPS sl awy
(Annex D.10 IEC62040-3)
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