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AGENDAS
ÅWhy do we need ATS?
ÅCodes and Standard
ÅArchitecture Arrangement
ÅOpen transition (OTTS) and Close Transition Transfer 

Switch (CTTS)
Å3 Poles vs. 4 Poles ATS
ÅBy Pass Switch
ÅApplication
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WHY DO WE NEED ATS?
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CAUSE
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WHY DO TRANSFER SWITCH NEEDED?

ǐTo assure continuity of vital electrical power for essential loads:

Life Safety purpose

Prevent accidents, theft, panic, loss of revenue

Maintain your business-critical continuity

Comply with codes & standards

Comply with government regulations

ǐWhenever two or more sources of power are utilized for 
essential electrical loads.
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×Panic & Confusion
Loss of lights (10 second rule)

Elevators, escalators, electric doors

Traffic control

×Loss of Life
Hospital equipment 

Life support, Operating Rooms & ER

Radar equipment

×Loss of revenue
Cash registers

Assembly lines

Toll gates

Refrigeration

×Loss of Customers

×Loss of Telecommunications
Internet

Telephone

×Loss of Security Systems
Fire alarms, fire pumps

Intrusion alarms

×Loss of Information
Computers

Data Centers

Banks

EFFECT 
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CODES & STANDARDS
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Codes & Standards for equipment 
applied as ATSE 

×What are the Internationally recognized 
codes?

×What is the Performance difference of
devices tested to these codes?
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ELECTRICAL CODE AND STANDARD
IEC Low-Voltage Switchgear and Control 

gear or ULStandards

ǐIEC 947-1: General Rules

ǐIEC 947-2 / UL1066 UL 489 : Circuit Breakers

ǐIEC 947-3 / UL 363: Switches, Disconnectors, Switch 
Disconnectors and Fuse Combination Units

ǐIEC 947-4 / UL 508 : Contactors and Motor Starters

ǐIEC 947-5: Control Circuit Devices

ǐIEC 947-6-1 / UL 1008: Automatic Transfer 
Switching Equipment
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TRANSFER SWITCH LEGAL DEFINITION
ǐIEC 60947-6-1: A device for transferring of one or more load circuits from one supply to another.  A self 

acting equipmentcontaining the transfer switching device & other necessary devices for monitoring supply 
circuits and for transferringone or more load circuits from one supply to another.

ŴŀŋĮĔĶĦƢĽŜŅľĶńĭĔŅĶĩƞŅĵőŀĬőľĸħȮľĬŉŗĚĺĚěĶľĶŊŀĴŅĔĔĺƞŅȮěŅĔŐľĸƞĚěƞŅĵœĲľĬŉŗĚœĮŀňĔŐľĸƞĚěƞŅĵœĲľĬŉŗĚȮŀŋĮĔĶĦƢĪŜŅĚŅĬœħƟŏŀĚħńĚĔĸƞŅĺěŃĨƟŀĚĮĶŃĔŀĭħƟĺĵŀŋĮĔĶĦƢ
ĽńĭŏĮĸňŗĵĬŐľĸƞĚěƞŅĵœĲŐĸŃŀŋĮĔĶĦƢŀŊŗĬȮŕȮĪňŗěŜŅŏĮƦĬĽŜŅľĶńĭĔŅĶĨĶĺěĽŀĭŐľĸƞĚěƞŅĵœĲŐĸŃŏıŊŗŀĔŅĶĽńĭŏĮĸňŗĵĬőľĸħȮľĬŉŗĚĺĚěĶľĶŊŀĴŅĔĔĺƞŅěŅĔŐľĸƞĚœĲľĬŉŗĚœĮŀňĔ
ŐľĸƞĚěƞŅĵœĲľĬŉŗĚŵ

ǐUL-1008: A transfer switch as covered by these requirements is a device that automatically transfersa 
common load from a normal  supply  to an alternate supply in the event of failure of the normal supply and 
automatically returnsthe load to the normal supply when the normal supply is restored.

ŴĽĺŇĨĝƢĽńĭŏĮĸňŗĵĬŐľĸƞĚěƞŅĵœĲĪňŗėĶŀĭėĸŋĴĨŅĴĕƟŀĔŜŅľĬħŏľĸƞŅĬňŘŏĮƦĬŀŋĮĔĶĦƢőŀĬĩƞŅĵőľĸħĶƞĺĴěŅĔŐľĸƞĚěƞŅĵœĲĮĔĨŇœĮĵńĚŐľĸƞĚěƞŅĵĽŜŅĶŀĚőħĵŀńĨőĬĴńĨŇŏĴŊŗŀŏĔŇħ
ėĺŅĴĸƟĴŏľĸĺĕŀĚŐľĸƞĚěƞŅĵœĲĮĔĨŇŐĸŃěŃőŀĬĩƞŅĵőľĸħĔĸńĭėŊĬŒľƟĔńĭŐľĸƞĚěƞŅĵœĲĮĔĨŇőħĵŀńĨőĬĴńĨŇŏĴŊŗŀŐľĸƞĚěƞŅĵœĲĬńŘĬĔĸńĭėŊĬĽŌƞĽĳŅĺŃĮĔĨŇĽŅĴŅĶĩěƞŅĵœĲœħƟŵ

ǐEIT 112002-59 : ŀŋĮĔĶĦƢĽńĭŏĮĸňŗĵĬŐľĸƞĚěƞŅĵœĲŀńĨőĬĴńĨŇȮ&automatic transfer switch'ȮŏĮƦĬŀŋĮĔĶĦƢĪňŗěŃĪŜŅĔŅĶĽńĭŏĮĸňŗĵĬ
ĩƞŅĵőľĸħěŅĔŐľĸƞĚěƞŅĵœĲľĬŉŗĚĴŅŀňĔŐľĸƞĚěƞŅĵœĲľĬŉŗĚœħƟŏŀĚőħĵŀńĨőĬĴńĨŇŒĬĔĶĦňĪňŗŒĝƟŀŋĮĔĶĦƢĽńĭŏĮĸňŗĵĬŐľĸƞĚěƞŅĵœĲŀńĨőĬĴńĨŇȮĶŃľĺƞŅĚ
ŐľĸƞĚěƞŅĵœĲĲƚŅľĸńĔĔńĭŏėĶŊŗŀĚĔŜŅŏĬŇħœĲĲƚŅĽŜŅĶŀĚȮŀŋĮĔĶĦƢĽńĭŏĮĸňŗĵĬŐľĸƞĚěƞŅĵœĲŀńĨőĬĴńĨŇȮěŃĨƞŀħƟŅĬŐľĸƞĚěƞŅĵœĲĲƚŅľĸńĔȮĵĔŏĺƟĬŒĬĔĶĦňĪňŗ
ħƟŅĬŐľĸƞĚěƞŅĵœĲĲƚŅľĸńĔĭĔıĶƞŀĚȮěŉĚěŃőŀĬĩƞŅĵőľĸħœĮħƟŅĬŏėĶŊŗŀĚĔŜŅŏĬŇħœĲĲƚŅĽŜŅĶŀĚȮĩƟŅŒĬĔĶĦňĪňŗĴňœĲĪńŘĚĽŀĚħƟŅĬȮŀŋĮĔĶĦƢĽńĭŏĮĸňŗĵĬ
ŐľĸƞĚěƞŅĵœĲŀńĨőĬĴńĨŇȮěŃĨƟŀĚŏĸŊŀĔĨƞŀħƟŅĬŐľĸƞĚěƞŅĵœĲĲƚŅľĸńĔŏĽĴŀ
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TRANSFER SWITCH LEGAL CLASSIFICATIONS

**IEC 60947-6-1**
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ELECTRICAL CODE AND STANDARD
Standards Establish The Criteria For The Suitability of a device for the

Intended Use

ǐClass CB : Circuit Breakers interrupt overload and fault currents.  They 
were not intended to be used as a repetitiveswitching device.

ǐClass CC : Contactors were not intended to remain closed under high 
fault conditionsor to make on faults.

ǐSwitch Disconnector were not intended to transfer loads from Live to Live.

ǐClass PC : ATS are designed to perform repetitive switching from Live to 
Live and closed on high fault currents!
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DEVICES PERFORMANCE TEST
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×PC-type ATS are tested to:
ǐWithstand fault currents (remain closed), for a set period of time, 
permitting downstream devices to trip and isolate the fault.
ǐClose into faults, to permit the Backup supply fault current 
necessary to clear the fault. 
ǐFor this reason,UL1008 specified PC-type ATS have Withstand 
and Close on Ratings (WCR) vs. Traditional kAICFault rating (as 
in a CB).

UL 1008 vs.EN/IEC 60947-6-1: 
WCR v.s. kAIC
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WITHSTAND & CLOSED-IN ON FAULT

Load1 Load2 Load3 Load4 Load1 Load2 Load3 Load4

System with ATS (CB Type) System with ATS (PC Type)
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EN/IEC 60947-6-1: 
SHORT CIRCUIT WITHSTAND
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The minimum duration are
Å3 half-cycle of the rated 

frequency or 0.025 sec. for 
Җ 400 A
Å3 cycle of the rate 

frequency or 0.05 sec. for 
> 400 A

ÅMin. Short-time withstand 
current

ÅMin. rated Short-circuit 
breaking capacity (Icn)

ÅMin. Rated Conditional 
Short-circuit current.



EN/IEC 60947-1: 
SHORT CIRCUIT WITHSTAND
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**IEC 60947-1: 2007**

Rates Short-circuit 
making capacity (Icw) 
Max. Prospective 
peak current.



STANDARDS IEC60947-6-1
UTILISATION CATEGORIES

ÅTSE assigned any utilization category shall comply with the rated making and breaking capacity (Table 2) é 

corresponding to the assigned utilization category.

ÅThe 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) 
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STANDARDS IEC60947-6-1
VERIFICATION OF MAKING AND BREAKING CAPACITY

Automatic Transfer Switch,ATS: Thammarat Promphenrangsi: īńĴĶńĨȮıĶľĴŏıŖĠĶńĚļň



STANDARDS IEC60947-6-1
NUMBER AND DURATION OF OPERATING CYCLES FOR MAKING AND BREAKING CAPACITY TEST
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PERFORMANCE COMPARISON : OPERATIONAL 
PERFORMANCE

Ie

Circuit Breaker

UL 489, 1066

IEC 947-2

Load Break Switch

UL 363

IEC 947-3

Contactor

UL 508

IEC 947-4

Transfer Switch Equipment

UL 1008

IEC 947-6-1

Load categories A Load categories AC-23A Load categories AC-3 Load categories AC-33A

I/Ie Cos q Cycles I/Ie Cos q Cycles I/Ie Cos q Cycles I/Ie Cos q Cycles

100 1 0.8 1500 1 0.65 1500 2 0.45 6000 2 0.8 6000

300 1 0.8 1000 1 0.65 1000 2 0.35 6000 2 0.8 6000

400 1 0.8 1000 1 0.65 1000 2 0.35 6000 2 0.8 4000

630 1 0.8 1000 1 0.65 1000 2 0.35 6000 2 0.8 2000

800 1 0.8 500 1 0.65 500 2 0.35 6000 2 0.8 2000

1600 1 0.8 500 1 0.65 500 2 0.35 6000 2 0.8 1500

2500 1 0.8 500 1 0.65 500 2 0.35 6000 2 0.8 1000

> 2500 1 0.8 500 1 0.65 500 2 0.35 6000 2 0.8 1000

ωOperating cycle for contactors is 5000 without current and 1000 with current
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PERFORMANCE COMPARISON :
MAKING AND BREAKING PERFORMANCE

Ie

Circuit Breaker

UL 489, 1066

IEC 947-2

Load Break Switch

UL363

IEC 947-3

Contactor

UL 508

IEC 947-4

Transfer Switch Equipment

UL 1008

IEC 947-6-1

Load categories A AC-23A AC-3 AC-33A

I/Ie Cos q Cycles I/Ie Cos q Cycles I/Ie Cos q Cycles I/Ie Cos q Cycles

100 6 0.5 12 8 0.45 5 8 0.45 50 10 0.45 50

300 6 0.5 12 8 0.35 3 8 0.35 50 10 0.35 50

400 6 0.5 12 8 0.35 3 8 0.35 50 10 0.35 50

630 6 0.5 12 8 0.35 3 8 0.35 50 10 0.35 50

800 N/A N/A N/A 8 0.35 3 8 0.35 50 10 0.35 50

1600 N/A N/A N/A 8 0.35 3 8 0.35 50 10 0.35 50

2500 N/A N/A N/A 8 0.35 3 8 0.35 50 10 0.35 25

> 2500 N/A N/A N/A 8 0.35 3 8 0.35 50 10 0.35 3

Note : Contactors have make time of 0.05 sec and off time range from 10 to 240 sec depend on rating.
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PERFORMANCE COMPARISON :
SHORT CIRCUIT PERFORMANCE

Circuit Breaker

UL 489, 1066

IEC 947-2

Load Break Switch

UL363

IEC 947-3

Contactor

UL 508

IEC 947-4

Transfer Switch Equipment

UL 1008

IEC 947-6-1

Test current declared by 
manufacturer

Withstand   Itest ¢12 x Irated

Making   Itest declared by 
manufacturer

Amp Test Current

Ir¢16                     1 kA

16¢Ir¢63              3 kA

63 ¢Ir¢125           5 kA

125 ¢Ir¢315         10 kA

315 ¢Ir¢630         18 kA

630 ¢Ir¢1000        30 kA

1000 ¢Ir¢1600     42 kA

1600 ¢Ir declared

Amp Test Current

¢100               5 kA

101 ï500        10 kA

501 ï1000      20 x Irated

> 1000             20 x Irated or 50kA

Test apply to both service 
(Ics) and ultimate (Icu) short 

circuit breaking capacity.

Fully normal operation 

then pass temp rise and 

dielectric test after S/C 
test.

After S/C withstand test, the 

test unit must be carried on 

S/C making immediately 
without maintenance.

Fully normal operation then 

pass temp rise and dielectric 
test after S/C test.

The test current is the minimum 

value. Manufacturer can declare 

higher S/C current.

Fully normal operation both close 

and open. Including pass temp 

rise and dielectric test immediately 

without maintenance after S/C test.
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ELECTRICAL STANDARD TYPE TEST
ULRequirements

ǐMust Capable of withstanding The Dielectric Tests

ǐMust Be Able To Carry The Rated Operational Current

ǐMust Pass Operational and Performance Tests

ǐMust Carry Short Circuit Current for 3 to 25 Cycles

ǐThe Main Contact Must Not be Change Due To Over Heating  (After Short Circuit)

IEC Requires the Above Plus
ǐMust Pass Temperature Rise After Close On And Withstand Tests ( 10 K)
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ARCHITECTURE ARRANGEMENT
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TYPICALARCHITECTURE
FROM THE MOST BASIC TO VARIOUS HIGHER LEVELS OF ARCHITECTURE FORIMPROVED AVAILABILITY

LOAD

Alternate

Supply

Normal 

Supply

TSE

Critical 
LOAD

Essential
LOAD

GE

Emergency 
Supply

GE

Non-Essential
LOAD

TSE

Single source
Single cable
Single cabinet
Χ
Anyproblem, lossof power

Split betweenCritical / 
Essential / Non-essential
Betterselectivity, sobetter
availability

But not enoughΧ anylossof 
utility supplymeanslossof 
power

Adda second source, possiblyloadsheddingfor secondaryloads
Getrid of lossof utility, but still risks, evenif low probabilityof occurrence:
>problemwith cables/ Switchboard/ Χ

Impacts the safety of 
people or heavy economic 
impact

e.g. fire pumps, IT server, 
critical continuous process

Impacts some of the 
revenue generation.

e.g. HVAC in datacenter, 
non-continuous process, 

Load shedding can be 
used.

e.g. HVAC in building

Load Shed when

Alternate< Normal Supply
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ESSENTIAL LOAD ESSENTIAL LOAD

Normal Supply Alternate Supply

ATSE ATSE

CRITICAL
LOAD

CRITICAL
LOAD

ATSEATSE

Emergency Supply

G G

TYPICALARCHITECTURE
FROM THE MOST BASIC TO VARIOUS HIGHER LEVELS OF ARCHITECTURE FORIMPROVED AVAILABILITY
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LOAD

LOAD

LOAD

LOAD

LOAD

Normal Supply Emergency 
Supply

Alternate Supply

G G

ATSE

ATSE

1st Floor

3rd Floor

Floor ...n

2nd Floor 

4th Floor

CL EL

CL EL

CL EL

CL EL

CL EL

ATSE

ATSE

ATSE

ATSE

ATSE 

TYPICALARCHITECTURE
FROM THE MOST BASIC TO VARIOUS HIGHER LEVELS OF ARCHITECTURE FORIMPROVED AVAILABILITY
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OPEN TRANSITION TRANSFER SWITCH (OTTS)
VS

CLOSE TRANSITION TRANSFER SWITCH (CTTS)
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DIFFERENT TYPE OF POWER SWITCHING 
SOLUTION

Open Transition Closed Transition

Open/Closed 

Transition with 
Bypass Switch
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CODE & STANDARDS
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EIT 112002-16
1,2,0,1ŀŋĮĔĶĦƢĔŅĶőŀĬĩƞŅĵőħĵœĴƞĴňĔŅĶĕŅħľŅĵĕŀĚŐľĸƞĚěƞŅĵœĲȮ&closed transition transfer switch)

ŒĬĭŅĚĔĶĦňĪňŗįŌƟŒĝƟĨƟŀĚĔŅĶœĲĲƚŅĪňŗĴňŏĽĩňĵĶĳŅıĴŅĔĕŉŘĬȮĔŅĶőŀĬĩƞŅĵőħĵœĴƞĴňĔŅĶĕŅħľŅĵĕŀĚŐľĸƞĚěƞŅĵœĲěŉĚŏĮƦĬĪŅĚŏĸŊŀĔľĬŉŗĚȮĔŅĶĪŜŅĚŅĬŐĭĭĬňŘœħƟ

ĨƟŀĚŒĝƟȮŀŋĮĔĶĦƢĔŅĶőŀĬĩƞŅĵőħĵœĴƞĴňĔŅĶĕŅħľŅĵĕŀĚŐľĸƞĚěƞŅĵœĲĪňŗĽŅĴŅĶĩĪŜŅĚŅĬœħƟĪńŘĚŐĭĭȮbreak before make ľĶŊŀȮmake before break 

ĬńŘĬȮĨƟŀĚĴňĝŋħėĺĭėŋĴĪňŗĽŅĴŅĶĩĽńŗĚĚŅĬŐĭĭȮbreak before make ŏĴŊŗŀĴňŐľĸƞĚěƞŅĵŏıňĵĚħƟŅĬŏħňĵĺŐĸŃĽńŗĚĚŅĬŐĭĭȮmake before break ŏĴŊŗŀĴň

ŐľĸƞĚěƞŅĵĪńŘĚĽŀĚħƟŅĬŐĸŃĪńŘĚĽŀĚŐľĸƞĚěƞŅĵŏĝŊŗŀĴĮĶŃĽŅĬĔńĬȮ&synchronized)

1,2,0,2ŀŋĮĔĶĦƢĮƚŀĚĔńĬĔŅĶĪŜŅĚŅĬıĶƟŀĴĔńĬȮ&interlocking'ȮŏĮƦĬĝĬŇħĪŜŅĚŅĬĪŅĚĔĸľĶŊŀĝĬŇħŀŊŗĬĪňŗœħƟĶńĭĔŅĶŀĬŋĴńĨŇŒľƟŒĝƟĚŅĬŐĪĬĔńĬœħƟȮŏıŊŗŀ

ĮƚŀĚĔńĬĔŅĶĪŜŅĚŅĬıĶƟŀĴĔńĬĕŀĚŐľĸƞĚěƞŅĵœĲľĸńĔĔńĭŐľĸƞĚěƞŅĵœĲĽŜŅĶŀĚȮľĶŊŀĶŃľĺƞŅĚŐľĸƞĚěƞŅĵœĲŀŊŗĬĪňŗŐĵĔĔńĬĪńŘĚĬňŘĵĔŏĺƟĬŒĬĔĶĦňĪňŗȮŀŋĮĔĶĦƢ

ĽńĭŏĮĸňŗĵĬŐľĸƞĚěƞŅĵœĲŀńĨőĬĴńĨŇȮŏĮƦĬŀŋĮĔĶĦƢĔŅĶőŀĬĩƞŅĵőħĵœĴƞĴňĔŅĶĕŅħľŅĵĕŀĚŐľĸƞĚěƞŅĵœĲȮ&Closed Transition Transfer Switch'

IEC 60947-6-1



OPEN TRANSITION TRANSFER SWITCH (OTTS)
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POWER SWITCHING SOLUTION 
OPEN TRANSITION

Open Transition Transfer
(Break Before Make)

ÁOne set of contacts open 
before the other set close

ÁLoad is disconnected from 
power during all transfers

Solenoid

Counter 
Weight

Wide arc-gap

Main contact

Safety barrier

Cable 
connector
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POWER SWITCHING SOLUTION
OPEN TRANSITION

ATS

Emergency

Normal

Load

20-100 milli secs 

off - time

ăàà­óÕòÛ
ÅäòĈÈØöć1

ăàà­óÕòÛ
ÅäòĈÈØöć2
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Primary Source
(typically a Utility Supply or 

Utility Bus)

(Normally Energized)

Backup Source
(typically a Generator Supply 

(Normally De-Energized)

POWER SWITCHING SOLUTIONS 
BREAK BEFORE MAKE (OTTS) ς20~100 MILLISECONDS

One set of contacts open before the other set close

Load is disconnected from power during all transfers

Fast Break Fast Make

ATS

Load
20-100 milli secs 

off -time

Motor

Send Signal to Start Generator

C
o

n
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r
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CLOSE TRANSITION TRANSFER SWITCH (CTTS)
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POWER SWITCHING SOLUTION 
CLOSED TRANSITION

Closed Transition Transfer
(Make Before Break)

ǐTwo sets of contact are in 
parallel not more than 100 msec

ǐMaintain power supply to load 
during re-transfer

Solenoid

Counter 
Weight

Wide arc-gap

Main contact

Safety barrier

Cable 
connector

Solenoid
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POWER SWITCHING SOLUTION 
CLOSED TRANSITION

Closed Transition Transfer Requirement
ǐBoth Sources Must Be Present

ǐPassiveType Synchronizer

ǐSources Must In Synchronism
V+/- 5% Voltage Differential
V+/- 0.2 Hz. Frequency Differential
V+/- 5 Electrical Degrees Phase Angle Difference
If these three requirements are not met, closed transition transfer 
will be inhibited (2-3 mins)

ǐElectronic Governor For Gen-set

ǐOverlap Time Shall Not Exceed 100 m sec.
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POWER SWITCHING SOLUTION  
CLOSED TRANSITION

Closed Transition Transfer Benefits

ǐOnly one time power interruption

ǐMaintains Power to the Loads

ǐMinimizes Inrush Currents

ǐReduces Stress on UPS ςLonger life time of battery

ǐPeak load shaving when advanced to Soft Load 
Transfer

ǐBetter Periodic Testing and Avoid Reluctance to Test

ǐAnticipated Power Failure
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ǐTwo separate controllers, one for normal and one for 
emergency. 

ǐA passive type of synchronizer to give transfer signal to the 
controllers.

ǐComputerized sensing and logic for voltage, frequency and 
phase angle.

ǐSystem lock out if the two sources unable to reach 
synchronism after pre-set time.

ATSE SAFETY FEATURES IN CTTS
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POWER SWITCHING SOLUTION  
CLOSED TRANSITION

CTTS

Emergency

Normal

Load

100ms

Overlap 

time

Synch Point

Diff Volt < 5%

Diff Hz < 0.2

Diff Angle < 5o

ăàà­óÕòÛ
ÅäòĈÈØöć1
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MAKE BEFORE BREAK (Closed Transition Transfer)

Two (2) set of contacts are in parallel not more that 100 mSec.

Maintain power supply to load during re -transfer

Fast Make Fast Break

CTTS

Standby GENSET

Utilities

Load
Overlap time 

<100ms

Send Signal to Start Generator Motor

CLOSED TRANSITION OPERATION
MAKE BEFORE BRAKE (<100 MILLISECONDS)

C
o

n
tro

lle
r
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Automatic Mode
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Electrically Manually Mode
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Automatic to Emergency, Manual Mode for 
retransfer
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ATSE SAFETY FEATURES BUILD IN CTTS

ǐLast operator to close will automatically open and system 
will locks itself in case one of the operator fail or if the 
paralleling time is more than 100msec (manual reset).

ǐDry contact to trip upstream Circuit Breaker in case both 
operators fail simultaneously.

ǐThe operators each draw their power from the source to 
which they are going. If one source is not available, it will 
prevent the switch from transferring in close transition 
mode.
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CTTS LAST CONTACT TO CLOSE 
AUTOMATICALLY OPEN

CTTS

Emergency

Normal

Load

Overlap time 

longer than 

100ms
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CTTS TRIP UPSTREAM BREAKER 
WHEN BOTH OPERATORS FAILED

CTTS

Emergency

Normal

Load

Overlap time 

longer than 

180ms
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CTTS ATSE

G

Single Parallel To Mains

Windows of Parallel to Mains (adjustabel)
- Within 4% voltage
- Within 0.2 Hz difference
- Within Phase angle of 5 degree  

ã

ã

ã

ã

Closed/Opened Transition

Unloading/Soft Transfer

Parallel with Mains (Load Test)

Run-Up Synchornization (supply 
while voltage/speed build up)

Automatic Transfer Switch,ATS: Thammarat Promphenrangsi: īńĴĶńĨȮıĶľĴŏıŖĠĶńĚļň



A
u

to
 m

o
d

e
 P

a
ra

lle
l T

ra
n

s
fe

r V
id

e
o



M
a

n
u

a
l m

o
d

e
 P

a
ra

lle
l T

ra
n

s
fe

r 
V

id
e

o



PROBLEMS ARISING 
FROM OPEN 
TRANSITION LIVE TO 
LIVE TRANSFER   



PROBLEMS ARISING FROM OPEN TRANSITION 
LIVE TO LIVE TRANSFER 

ǐHigh making currentΧ.no in phase monitor

ǐGenerate Voltage SpikesΧ.4 P w/o neutral 
overlapping or high speed transfer
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PROBLEMS CAUSED BY 
RANDOM TRANSFER OF MOTOR LOADS

ǐBreaker trips due to induced high currents

ǐMotor insulation damage due to voltage transients

ǐMotor shaft and coupling damage due to 
mechanical stress
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TRANSFERRING LARGE MOTORS
OPEN TRANSITION

Emergency

Normal

Back EMF

Motor

The inrush current can go up to max 18 time the 
running current of motor cause the CB trip

Phase diff=180Á
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TRANSFERRING LARGE MOTORS
OPEN TRANSITION

Emergency

Normal

Back EMF

Motor

Phase diff=15Á

The inrush current is limited < 6 time running current 
of motor by the function of In-phase Monitor

In-phase Monitor
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IN��PHASE TRANSFER VIDEO

Automatic Transfer Switch,ATS: Thammarat Promphenrangsi: īńĴĶńĨȮıĶľĴŏıŖĠĶńĚļň


