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AGENDAS
A Why do we need ATS?

A Codes and Standard
A Devices performance test

A Open transition (OTTS) and Close Transition Trf
(CTTS)

A Problems Arising From Open Transition Live to |

A 3Poles vPoles ATS

A Bypass Switch
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WHY DO WE NEED ATS?
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In
deed Intelligence

Lightning a
nd other we 5
snow, heat, cold and icf::ther. wind, rain,

Utility equi

ty equipment problems and grid overl
rload

Fallen trees or tree growth

Animal contact

Human
error: Und
s erqgro .«
traffic, vandalism, etg und digging, cranes,

Miscell
aneous: M
: Mechani
C R nica
onstruction error, fire etcl damage,

Automatic Ira

GEN THAI

q week @

The devastation le
l United States on S
us infrastrmeture

nartienla

JANUARY 31,2004

KANSAS CITY

—

Thousands left
coated trees, line

pears down o1t Kansas City area

KANSAS CITY - its tree limbs,
coated in & half-inch of more of ice
half of a major

be a tougher test.

snapping and toppling Wednesday aft
l ower and other utilities. More than 20,000 Kans:
e Light customers were OU

Al

ammarat Promp

US: Millions st
fter Hurricane Isabel

ft behind by Hurricane Isabel,

eptember 18-1
v the slectrical

, without power as ice= jina
s snap Winter's
‘ NEW YORK

and braved the first
Jee-shrouded trees and power

t of service carly

RALEIGH SEPTEMBER 24, 290_3_
ill without power

JUNE 4, 2004

S DALLAS
9, raises new dq
Power outages may linger for days
DALLAS (AP) — More than 150,000 North Texas homes and
businesses remained without power Friday morning following WO
e o thie L oatiliny Affiniale caid

cHAT c wiaal v

black
niohte nf heavy

Xas,
rms
n

Largest outage in US history ke

affects 50 million peop\e i

blackout struck  las
h

AUGUST 15, 2003

ernoon, ki
as NEW YORK € ITY,NY -On Thursday Aug i
the northeast US and parts of Canada. 1t cascaded throughout the region just an
after 4 pm causing havoc for commuters preparing 1o leave major cities for
< —n at the end Of their workday- Subways, train and airports had to stop -
- £anccengers.
—ad and
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I To assure continuity of vital electrical power for essential loads:
o Life Safety purpose
o Prevent accidents, theft, panic, loss of revenue
o Maintain your businessritical continuity
o0 Comply with codes & standards
o0 Comply with government regulations

I Whenever two or more sources of power are utilized for
essential electrical loads.

Automatic Trartsve
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x Panic & Confusion x Loss of Customers
o Loss of lightsl0 second rule)

o Elevators, escalators, electric doors . | s of Telecommunications
o Traffic control

_ 0 Internet
x LOSS of Life 0 Telephone
0 Hospital equipment x Loss of Security Systems

o Life support, Operating Rooms & ER
o Radar equipment

X Loss of revenue

o Fire alarms, fire pumps
o Intrusion alarms

x Loss of Information

o Computers
o Data Centers
o Banks

o Cash registers
o Assembly lines
o Toll gates

o Refrigeration




CODES & STANDARDS
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Cotle& Standards-fon equipment &
applietdas\ATFSE

x What are thelnternationally recognized

codes?

x What Is thePeriormancediifie tene®f
devices tested to these codes?

Automatic Trarfsve ATR




 ELECTRICALICODE ANDSTANDARD

IECLowVoltage Switchgear and Control gear
or ULStandards

1 IECA47-1: General Rules
1 IECO47-2/ UL1066UL489: Circuit Breakers

| IECO47-3/ UL363 Switches, Disconnectors, Switch Disconnectors and Fu:
Combination Units

1 IECO47-4/ UL508: Contactors and Motor Starters
1 IECO47-5: Control Circuit Devices

1 [IEC947-6-1/UL 1008 Transfer switching equipmen

Automatic Trartsve
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Indeed Intelligence

TRANSHER/SVWATCH\L EGAL DERFINIT1

1 Scope and object

This part of IEC 60947applies to transfer switching equipment (TSE) to be used in power
systems with interruption of the supply to the load during transfer, the rated voltage of which

does not exceed 1 000 V a.c. or 1 500 V d.c.

It covers:

— manually operated transfer switching equipment (MTSE);

— remote operated transfer switching equipment (RTSE);
— automatic transfer switching equipment (ATSE).

It covers TSE provided with or without an enclosure.

IECo094/~6-1 : 2005

Automatic Tra

OUN

3.1 Switching devices

3.1.1

transfer switching equipment

TSE

equipment containing one or more switching devices for disconnecting load circuits from one
supply and connecling lo anolther supply

31.2

manually operated transfer switching equipment
MTSE

transfer switching equipment operated manually

3.1.3
remotely operated transfer switching equipment
RTSE

transfer switching equipment operated remotely
MOTE RTSE may have an optional feature for local operation,

31.4

automatic transfer switching equipment
ATSE

self-acting transfer switching equipment

MOTE 1 ATSE normally includes all necessary devices for monitoring and transferring operations.

MOTE 2 ATSE may have an optional feature for manual operation.
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Intelligenc

TRANSHER/SVWA TCH\L EGAL DERFINI

3.3 Main contact positions

3.3.1
normal position
contact position of the equipment when there is no deviation of the normal supply I

3.3.2

alternative position

contact position of the equipment when the load circuit is switched on the alternative
(emergency) supply in the event of a monitored supply deviation of the normal supply

3.3.3
off position
contact position of the equipment when the load circuit is not switched on any supply ”

MOTE This position results from either automatic tripping caused by a fault in the load circuit or intentional
interruption of the automatic transfer function.

IEC6094/~6-1 : 2005

Automatic Tra
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Indeed Intelligence

TRANSHER/SVWA TCH\LEGAL DEFINITTO

3.12 Transfer switch — A device for transferring one or more load conductor connections from one power
source to another. Transfer switch types include:

N

a) Automatic transfer switch — A self-acting transfer switch.

b) Bypass/isolation transfer switch — An assembly that includes a transfer switch, manual or
non-automatic paralleling contacts, and isolation contacts that is used to select an available
power source to feed load circuits and to electrically isolate the transfer switch for inspection
and maintenance.

c) Closed transition transfer switch — An automatic transfer switch that is arranged with

L 1 . overlapping contacts to provide a make before break transfer operation between normal and
- ° alternative power sources that are actively or passively synchronized at the time of transfer. The

two sources are paralleled for no more than 100 ms.

8 BiIIIOﬂ 2014 d) Delayed transition transfer switch — An open transition transfer switch with a position where

the load is intentionally disconnected from both sources for a specified time period.

e) Enclosed type transfer switch — A transfer switch provided within a complete enclosure.

f) Hybrid transfer switch — A transfer switch that incorporates solid-state power components to
bridge a power interruption during a mechanical break before make transfer operation. Upon

completion of the transfer operation an air gap provides isolation between the sources.

g) Manual transfer switch — A non-electrically operated transfer switch.

h) MNon-automatic transfer switch — An electrically operated transfer switch that is not seli-
acting.

Automatic Tra
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TRANSHER/SVWATCH\L EGAL DEFINITTON

i) Open transition transfer switch — A transfer switch that is arranged to provide a break before

make transfer operation between normal and alternate power sources such that the load is
intentionally disconnected from both sources.

i) Open type transfer switch — A complete, assembled transfer switch without an enclosure. U I_-iom :

k) Softload ATS — A transfer switch executing the transfer of power to the load from normal 8Hh Ediﬂiﬁﬁ] 2014

source to generator or generator to normal source while minimizing voltage and frequency
fluctuations by actively synchronizing voltage, frequency, and phase-angle between normal
source and generator sources and capable of paralleling the sources for greater than 100 ms
while load is transferred.

l) Solid-state transfer switch — A transfer switch that incorporates solid-state power components
as the switching means. (May also be identified as static or semiconductor transfer switch.)

m) Type A transfer switch — A transfer switch that does not employ integral overcurrent
protective devices.

n) Type B transfer switch — A transfer switch that employs integral overcurrent protective
device(s) on at least one source.

Automatic Trarfsve
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TRANSHER/SVWA TCH\L EGAL DERINI

3.4  gunIalduAguwiasInel (Transfer Switch)

il

EIT11200259

3.4.1 Ml

3411  eunsaiduiasuunasdnglul (transfer switch ) il 2 Uszuande

3.4.1.1.1  eunsadduiduuuvasinalndnluilf (automatic transfer switch) iWugunsaliazvinn1sduilaey
anelnananuuasdneliuilananunasdnelvialaedesdnlulidlunsdnldgunsalduilasuinasanyly
anludld szrnaunagllhmannuiasesnialvvdrses aunsalduldouunasnnelidnludls azmesu

uuadnelwvnvan snlulunsanauurasaelviiivanunnsed Jsazlouarelunanluaniuiasaaniiua i
d1593 onlunsalndllinsaswu aunsalduasuwnasinelvanluls aznaudennanulraidnglwlnaniale

34.1.1.2  punsalduidsunnasangluuuulaisnludid (non-automatic transfer switch) lugunsalivinnis

durlasuaeluananuvadnglinilandnurasinglnuilsnelialaensmsernnuaunisinanie v

Automatic Tra
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TRANSHFER/SWHTOH \LEGAL (CLASSIF|

Transfer switching equipment is classified according to:

a) their short-circuit capability:

-~ class PC: TSE that is capable of making and withstanding, but is not intended for
breaking short-circuit currents;

NOTE Contactors can be used in class PC if they fulfil the test requirements of class PC.

-~ class CB: TSE provided with over-current releases and the main contacts of which are
capable of making and are intended for breaking short-circuit currents;

— class CC: TSE that is capable of making and withstanding, but is not intended for
breaking short-circuit currents. TSE based on devices fulfilling the requirements of
IEC 60947-4-1,

b) the method of controlling the transfer;
— manually operated switching equipment (MTSE);

-~ remote operated switching equipment (RTSE); **I EC 60947‘6'1**

-~ automatic transfer switching equipment (ATSE).
Automatic Trartswatch,A
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ELFCTRICALICODE ANDSTANDA

Standards Estab

RD™

Ish The Criteria For The Suitabllity of a device for the
Intended Use

F Cl&ssCEBCircuit Breakers interrupt overload and fault currents. They
were not intended to be used as a repetitis@itching device.

F ClassCCCContactorawvere not intended to remain closed under high
fault conditionsor to make on faults.

1 Switch Disconnectawere not intended to transfer loads from Live to Live

F Class’P CATS are designed to perform repetitive switching from Live to

Live and closed on high fault currents!

**|EC6094 F6-1**
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WITHSTAND & CLOSNION-FAULT 141

System with ATS (CB Type) System with ATS (PC Type)

A 4

Loadl Load?2 Load3

A 4

Loadl Load?2



DEVICES PERFORMANCE
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UL1008vs ENMEC60947-6-1:

WCR/.s KAIC

PGtype ATsS:aredesiedoto.

FWithstand fawilt curents(remain closed), for a set period of time
permitting downstream devices to trip and isolate the fault.

FClese imto ffallts to permit the Backup supply fault currer
necessary to clear the fault.

1 For thisreason,UL1008 specified P@ype ATS havaNithstand

and ghieeoﬁmam'ghg(m(wq:%). Tradiitional kAIC Faullt rating (as
In a CB).

Automatic Trartsve




""""""""""""""""" UL1008vs EMEC609476-1: Ll

WORV/.s KAIC
Method 1:

Manufacturer specific tests, in whicthe switch undergoes a short circuit test with a
specific make and model of circuit breakein this case, the short circuit rating
coordinated between the switch and breaker will be declared upfront in terms of kA.

Method 2:

The switch undergoes a short circuit test on a series of recommended time duratio
(see table25). After which, this timing and current capacity must be complied by the

Installed upstream breaker. And In the case of instantaneous trip response, the
duration must be less than or equal to this timing.

UL-1008: 8 Edition 2014

Automatic Trartsve
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UL1008vs EMEC60947-6-1:

WCR/.s KAIC
Table 25 UL-1008:

Available short-circuit current

(refer to 9.13.3.11, 9.13.3.18, E3A.1.1, and E3A.3.1 gﬂh Edilﬂﬁﬁ 2014

Switch rating Current in amperes?® Power factor® Time duration test time in
seconds, minimum®
100 A or less 2.000 0.40 - 0.50 0.008
101 — 400 A 10,000 0.40 - 0.50 0.025
401 A — 1000 A 20 times rating, but not less 0.25-0.30 0.050
than 10,000 A
1001 A and greater 20 times rating 0.20 or less 0.050
2 This value may be higher at the option of the manufacturer. The value shall be one of the acceptable values shown in
Table 1.
® This value may be lower at the option of the manufacturer.
® Test times are minimum values for the time duration test for Type A transfer switches in accordance with 9.13.3.11. In
addition to the minimum value test, any other time durations may be tested at the option of the manufacturer but shall be one of
the values shown in Table 27.

Automatic Tra
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ENEEG09476-1:
S‘H‘[@Rt | QIRGWWMN STAN P A Min. Shorttime withstand

current
Table 4 - Value of the test current for the verification A Min. rated Shortcircuit
of the ability to operate under short-circuit conditions breaking capacityl€n)

A Min. Rated Conditional
Shortcircuit current.

Rated operational current / Test current
(r.m.s.) (r.m.s.)
Vv A . .
The minimum duration are
le = 100 > 000 A 3 half-cycle of the rated
100 < I, < 500 10 000 frequency o0r0.025sec. for
500 < Jg < 1000 20 I, 400A
1000 < I, 20 1, or 50 kA A 3 cycle of the rate
whichever is the lower frequency 010.05sec. for

The power factors and time constants shall be as given in Table 16 >A400A
of IEC 60947-1.

Automatic Trartsvatch A
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PEREORMANCE\COMRARISON : 141
SHORTIQIRCUIR RERFORMAN

Circuit Breaker Load Break Switch Contactor Transfer Switch Equipment

UL 489, 1066 UL363 UL 508 UL 1008
IEC 947-2 IEC 947-3 IEC 947-4 IEC 947-6-1
Test current declared by | Withstand lieg; ¢ 12 X |40 Amp Test Current Amp Test Current
manufacturer Making .. declared by | ¢ 16 1 KA ¢ 100 5 kA
manufacturer 16¢ 1. ¢ 63 3 kA 101§ 500  10KA
63¢ 1 ¢ 125 5 kA 5017 1000 20 X I 4teq
125 ¢ 1, ¢ 315 10 kKA > 1000 20 X | 4teq OF S0KA
Test apply to both service | After S/C withstand test, the | 315 ¢ 1, ¢ 630 18 kA The test current is the minimum
(Ics) and ultimate (l.,) short | test unit must be carried on | 630 ¢ I, ¢1000 30 kA value. Manufacturer can declare
circuit breaking capacity. | S/C making immediately 1000 ¢ 1. ¢ 1600 42 kA higher S/C current.
without maintenance. 1600 ¢ I, declared
Fully normal operation Fully normal operation both close
then pass temp rise and Fully normal operation then and open. Including pass temp
dielectric test after S/C pass temp rise and dielectric rise and dielectric test immediately
test. test after S/C test. without maintenance after S/C test.

Automatic Tra
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Rates Shoktircuit m
EM[E&@@QAI making capacitylew) | o e

Max. Prospective

SHORTIGIRCWIT MRS TAN [Lesak current

Table 16 — Values of power-factors and time-constants corresponding to test
currents, and ratio n between peak and r.m.s. values of current
(see 8.3.4.3, item a))

Test current Power-factor Time-constant n \J
A ms
< 1500 0,95 5 1.41
1500< [< 3000 0,9 5 1,42
3000< /< 4500 0,8 5 1,47
4500< /< 6000 0,7 5 1,53
6000< /< 10000 0,5 5 1,7
10 000 < /< 20 000 0,3 10 2,0
20000 < /< 50 000 0,25 15 2,1
50 000 < | 0.2 15 2,2

**IEC6094 £1: 200 7~*

Automatic Trarfsve hammarat Promp
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UTILLISADIONCATEGORIES

Nature Utilization category Typical applications
of current - -
Operation A Operation B
( —AC-31A AC-31B Non-inductive or slightly inductive loads \I
I AC-32A AC-32B Switching of mixed resistive and inductive loads, 1
including moderate overloads

Alternating I : i i . I

current | AC-33A AC-33B Motor loads or mixed loads including motors, resistive I
-~ loads and up to 30 % incandescent lamp loads _ _ _

A TSE assigned any utilization category shall comply with the rated making and breaking capacity (Table 2) é
corresponding to the assigned utilization category.

A The designation of utilization categories is completed by the suffix A or B, according to the number of
operations required by the application.

(see tables 8, 9 and 10)

Automatic Tra
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SIPANDARDS. 94 /76-1
VERIEICATION QFKMAKINGANLBREAKING/CAPACITY

Make and break conditions
L::;'::;g:y" | {On-time b Cycle time | Number of
i, U lUg cos ¢ 2 operating
| s min cycies

AC-31A AC-31B 1.5 1,05 0,80 : ¢ &
AC-32A AC-32B 3,0 1,05 0.65 | ¢ ¢
AC AC-33A AC-338 | 10 1,05 h I ‘ ©
AC-35A AC-35B 3,0 1,05 050 |l ¢ c
AC-36A AC-368 1,59 1,05 d ' ’ ‘

a Tolerance for cos ¢ is +0,05.

b Time may be less than 0,05 s provided that the contacts are allowed to become properly seated before re-
opening.

See Table 8.

d Tests shall be carried out with an incandescent light load in accordance with the general test conditions as
specified in 9.3.3.5.1. ,

e Tolerance for L/IR is £15 %.

f If the polarity is not marked, ha[f the number of operatlng cycles is effected with one polarity and half with
TTT7 Treverse polarfty.

g No intentional time constant.
h Cos ¢ = 0,45 for I, < 100 A and cos ¢ = 0,35 for J, > 100 A.

Automatic Tra
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STTANDARDS. EHiB4/76-1

NUMBER AND DURAYT ION OR ORPERATING-CYCLES FORMAKING #

GEN THAI

(B Y S T ()

i Rated operational e ‘Number of operating cycles - - --Duration of
' current I ; operating cycle
7 Operation A Operation B S
A —# - — min 2
I AC-31A, AC-32A, AC-31B, AC-35B, AC-32B, AC-33B \
AC-33A, AC-35A, AC-36B
L AC-36A bc-338 |
I DC-31B, DC-36B I
| DC-31A, DC-33A, I
] : DC-36A
0 </ <300 | 50 12 5 | 1
- Iﬁ-- -— .- I
300 < /, < 400 | 50 12 5 : 2
400 < I, < 630 l 50 12 5 : 3
630 < /, < 800 ' 50 12 5 - l 4
800 </ <1600 -| 50 12 5 : 5
1600 </, < 2 500 \ 25 6 5 I 5
2500 < I, <« 3 3 3 ! 5




Indeed==Academy

Indeed Intelligence

Utilisation category as applied in the field 14l

@ -

Normal
Supply

() Alternate

Supply
l-f -

Standby Powver
Supply

AC 32

Typical for a Sub DB
Mixed resistive & inductive including

AC 31

Typical for a Main DB
With non-inductive or slightly

inductive loads

PF 0,8 LOADS

moderate overloads
Derated
Emergencx@upp AC 33 PF 0,65 LOADS
Occasionally
for a Final DB

Motor loads or mixed loads
including motors

Optimum your instalation
ERE TR DEE0 0 = Select TSE based on the load
PF 0.45 LOADS <100A
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ELECIRICALL STANDARDITYPE TES

ULReqguirements

I Must Capable of withstanding he Dielectric Tests
Must Be Able To Carrfhe Rated Operational Current

—

Must PasOperational and Performance Tests
Must CarryShort Circuit Currentor 3to 25Cycles
I The Main ContacMust Not be Change Due To Over Heatifffter Short Circuit)

—

—

I Temperature rise test al00% of rated current

IECRequires the Abové’lUS
1 Must PassTemperature Risdfter Close On And Withstand TestdQK)

Automatic Trartsve




OPEN TRANSITION TRANSFHEIS S\
VS

CLOSE TRANSITION TRANGHFER
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h DIFFFEERENTF’BCFFE’@EERGVMER—IEWI
SOLUTION

TN

Open/Closed

Transition with
Bypass Switch

Automatic Trarfsve
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CODE.&SNTANBDARDS
8.2.1.1 Operating mechanism lmome-i

a) TSE shall be capable of operating for all conditions of their marked intended performance.
b) The operating mechanism shall be interlocked to prevent simultaneous connection to both

normal and alternative supplies under all conditions. Removal of doors or access panels
shall not result in defeating the interlocking mechanism.

1, Pn0EKHQENKOG I T T n N§loSdu framsitignitransiey Kwétdh I Nj & | E
El T NEEKHAT nrj O6E&H 61 6F EENKoeJIJt NT fir Jn o Lo#hh
I el E E§ eOI r]l EKHQENKGI I T n N préak hefmréd indkdde Nefote Nk
I ARI OT ©I i §regak Befoiie @gkddr it rJ 1 NOT M K TE Laakdl B dtohel HpHEY
o] Kr]Eér]Nj T nRELI E@yr@h‘ﬂdm@d)Nl nRELI EOI Kr]Eer]Nj
1, 2n0E
|+ F EEnN
L AT 0] K




OPEN TRANSITION TRANSFHERS S\
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POWER\SWIHCHING SQLUTION

OREN A/RANSITION

Cable
connector

Open Transition Transfer

(Break Before Make) S
Safety barrier
A One set of contacts open
before the other set close _
A Load is disconnected from — e conad
power during all transfers Weight

Wide arc-gap

Automatic Trartsvatch A
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POWER\SWITCHING SOLUTION

OREN TRANSITION

vvvv‘

&umr\

Normal

20-100 milli secs
off - time ——

ATS
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Indeed Intelligence

POWER\SWIHCHINGSQLUYTION

BREAK BEFORE MAKE (QRUS)OOMILLISECONDS

o One set of contacts open before the other set close
o Load is disconnected from power during all transfers
o Fast Break Fast Make

é’ EN THAI

‘

Primary Source 27
(typically a Utility Supply or \ #
Utility Bus) XN
(Normally Energized) :

20-100 milli secs /
ff -time ———| \\n 5 Load
O \

BaCkUp Source ‘%}‘ | : Cennenns ?_ep_d_iig.]?al to Start Generator

-1
(typically a Generator Supply I
(Normally De-Energized) N "
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Indeed Intelligen

Single Operators 20~100millsecs
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Indeed Intelligen

Single Operators 20~100millsecs
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Indeed Intelligen

Single Operators 20~100millsecs
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Indeed Intelligen

Single Operators 20~100millsecs
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Indeed Intelligence

Single Operators 20~100millsecs
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Indeed Intelligence

Single Operators 20~100millsecs




CLOSE TRANSITION TRANGHFER
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Indeed Intelligence

POWER\SWITCHING SQLUTION
CIOSERARANSHTION

Closed Transition Transfer
(Make Before Break)

1 Two sets of contact are In

GEN THAI

Cable
connector

Solenoid

parallelnot more than100msec
I Maintain power supply to load

during retransfer

Automatic Trartsvatch A

Safety barrier

Counter
Weight

Main contact

Solenoid

Wide arc-gap




POWER SWITCHING . SOLUTION il
CLOSERTRANSITION

Closed Transition Transfer Requirement
1 Both Sources Must Be Present

I Passivdype Synchronizer

1 SourcedMust In Synchronism
V = 5% Voltage Differential
Vz 1Hz. Frequency Differential
V z 10Electrical Degrees Phase Angle Difference
If these three requirements are not met, closed transition transfer

1 I;/\Ine”c:)rzrllrl]chgg\e;in:rrgg]rsz;@et UL-1008:
8t Edlition 2014

1 Overlap Time Shdlot ExceedlOOm sec
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BOSWAEESWITCHING SOLUTION 141
CLOSEDRTRANSITION

Closed Transition Transfer Benefits
1 Only one time power interruption
1 Maintains Power to the Loads

I Minimizes Inrush Currents
I Reduces Stress on UPISonger lifetime of battery
I Peak load shaving when advancedswft Load Transfer

1 Better Periodic Testing and Avoid Reluctance to Test
I Anticipated Power Failure
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ATSESAFETY EFEATURESINCTTS

| Two separate controllers, one for normal and one for
emergency.

| A passive type of synchronizer to give transfer signal to the
controllers.

| Computerized sensing and logic for voltage, frequency and
phase angle.

| System lock out if the two sources unable to reach synchronis
after pre-set time.




Indeed==Academy
POWER SWITGHING.SQLUTION 141
CLOSEDRFRANSITION

Synch Point

Diff Volt < 5% 100ms
Diff Hz < 1 Overlap
Diff Angle < 10 © time

CTTS




"~ CIBSEDTRANSITIONORERATIONHE

KE:BEFORE/BRAKEDMILLISEQONDS)

o0 Two ) set of contacts are in parallel not more thal00mSec.
o Maintain power supply to load during réransfer
n Fast Make Fast Break

Utilities

P N—
AN K
%\ / )

Overlap time
<100ms

= | % Motor
Standby GENSET {al —

Load
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13 e i et )
T: 065 644) 5086 F. 465 6440 5095
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Aut Emergency, Manual Mode for 14
retransfer

Automatic Trarfsvatch,AThammarat Promp
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GEN THAI

ATSESAFETYTREATBRES BUILD IN C1

I Last operator to close will automatically open and system wi
locks itselin case one of the operator fal if the paralleling
time is more tharlOOmsec(manual reset).

I Dry contact to trip upstream Circuit Breakarcase both
operators fail simultaneously.

I The operators each draw their power from the source to
which they are goindf one source Is not availablg will
preventthe switch from transferring iglose transition mode.
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Load

Normal Overlap time

longer than
100ms

CTTS

Emergency

Automatic Trarfsve
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Single Parallel To Mains

Closed/Opened Transition

Unloading/Soft Transfer

CTES\AESE g

?
Qg

Parallel with Mains (Load Test)

RunUp Synchornization (supply
while voltage/speed build up)

K K K K

Windows of Parallel to Mains (adjustabel)
- Within 5%voltage

- Within 1 Hz difference

- Within Phase angle oftOdegree




