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AGENDAS

A Why do we need ATS?

A Codes and Standard

A Architecture Arrangement

A Open transition (OTTS) and Close Transition -
Switch (CTTS)

A 3Poles vPoles ATS

A By Pass Switch

A Application
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WHY DO WE NEED ATS?

Automatic Traristatch,AThammarat Promphemnrgngsi OK KEUJ 0 1 R G



Indeed=c=Academy

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,
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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
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e Light customers were OU
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Jee-shrouded trees and power
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ill without power
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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
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black
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Largest outage in US history ke

affects 50 million peop\e i

blackout struck  las
h

AUGUST 15, 2003
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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.
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I To assure continuity of vital electrical power for essential loads:
o Life Safety purpose
0 Prevent accidents, theft, panic, loss of revenue
o0 Maintain your businessritical continuity
n Comply with codes & standards
o0 Comply with government regulations

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

Automatic Trarfsve
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x Panic & Confusion x Loss of Customers
n Loss of lightsl0 second rule)

n Elevators, escalators, electric doors | 0ss of Telecommunications
o Traffic control

_ 0 Internet
x L0ss of Life 1 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
n Assembly lines
o Toll gates

o Refrigeration




CODES & STANDARDS
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Cotle& Standards-fonequipment
applietias\ATSE

X \What are the Internationally recognized
codes?

x What Is the Performance difference of
devices tested to these codes?

Automatic Trarfsve ATR




 ELECTRICALICODE ANDSTANDARD

IECLow-Voltage Switchgear and Control
gear orULStandards

IECO947-1: General Rules
1 IECO47-2/ ULL066UL489: Circuit Breakers

1 IECI47-3/ UL363. Switches, Disconnectors, Switch
Disconnectors and Fuse Combination Units

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

1 IECO47-6-1/ UL 1008 Automatic Transfer
Switching Equipment

Automatic Trarfsve

—
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TRANSHER/SWA TCH\LEGAL DEFINITTON

I IEC60947-6-1: A device for transferring of one or more load circuits from one supply to anotheelfA

a_ctlng% equipmentcontaining the transfer switching device & other necessary devicesnforitoring supply
circuits and foitransferringone or more load circuits fromne supply to another

W E K H LSNJ Knl E Or'Tl &N & quE% SRI-DEE NN E
I(,)Pnllo K nG]Ir\IJ I IJI | X n E W@waemlmgmmmmmw éolﬁilml@ffﬁ]iﬁiE
KnNnBEw¥nN] o nr

UL-1008 A transfer switch as covered by these requirements is a deviceahamatically transfersa

common load from a normal supply to an alternate supply in the event of failure of the normal supply :
automat|cally returnghe load to the normal supply when the normal supply is restored.

& II NNJI ng S IKOIIeKIn r(%IIKOr]I Eé n Nj celﬂmljoalalr!j\llmé’ndll\%éwlldw ml‘{}\l’IBI \cl}elmﬂzjr%lg
EIT11200259:F n| EKHAQL AT o&uteniatic] trin€iét eWit&hle In i | Bk H ¢
TNN] 6l kheNEOI knneE®©Hp NEEBEEKHNM BX NIEG BOK k F K §
0|KnEenNJmuu+N|KﬁEEnTééKnrréééméithUL
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TRANSHFER/SWH TOCH \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




" EECTRICALICODE ANDSTANDARD:

Standards Establish The Criteria For The Suitability of a device for the
Intended Use

F Cl&ssCE€BCircuit Breakers interrupt overload and fault currents. They
were not intended to be used as a repetitiseitching 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!




DEVICES PERFORMANCE
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UL1008vs ENMEC60947-6-1:

WCR/.s KAIC

x PGtype ATS are tested to:

T Withstand fault currents (remain closed), for a set period of tim
permitting downstream devices to trip and isolate the fault.

1 Close into faults, to permit the Backup supply fault current
necessary to clear the fault.

I For thisreason,UL1008specified P@ype ATS have Withstand
and Close on Ratings (WCR) vs. Traditiagg€ICFault rating (as
In a CB).

Automatic Trarfsve
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Intelligenc

WITHSTAND & CLLOSNION-FAULT LL

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

SANEKY

A 4

Loadl Load?2

A 4

Loadl Load?2
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mtlmaawwm 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.)
v A . :
The minimum duration are
le < 100 > 000 A 3 half-cycle of the rated
100 < Jg < 500 10 000 frequency o10.025sec. for
500 < Jg < 1000 20 1, HA00A
1000 < I 20 7, 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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ENA[EGOWl making capacitylcw) | “Gen tHar

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 /~*

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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STPANDARDS. 194 /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 Trarfsve
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NUMBER AND DURAYT ION OR ORPERATING-CYCLES FORMAKING #

| Rated operational o ... 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 oc-338 |
I DC-31B, DC-36B I
| DC-31A, DC-33A, I
] : DC-36A
0 </ <300 | 50 | 12 5 | 1
——= 4 - !
300 < I, < 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 7 5
amae &
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Circuit Breaker Load Break Switch Contactor Transfer Switch Equipment

e UL 489, 1066 UL 363 UL 508 UL 1008
IEC 947-2 IEC 947-3 IEC 947-4 IEC 947-6-1

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

I/l Cosq | Cycles I/l Cosq | Cycles /1, Cosq Cycles VIR Cosq 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




PEREQRMANCENCOMRARISON :
MAKNNG\ANBRBREAKHN

B T &
Circuit Breaker Load Break Switch Contactor Transfer Switc Euipmenl
|l UL 489, 1066 UL363 UL 508 UL 1008
IEC 947-2 IEC 947-3 IEC 947-4 IEC 947-6-1
Load categories A AC-23A AC-3 AC-33A
I/l Cos q | Cycles 1/, Cos q | Cycles /1, Cos q | Cycles 1/, Cosq 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.

141
5 PEREORMANC
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PEREORMANCE\COMRARISON : 141
SHORTIQIRCUIR RERFORMAN

Circuit Breaker

Load Break Switch Contactor Transfer Switch Equment
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¢ I, ¢ 63 3 kA 1017 500 10 kA
63¢ 1 ¢ 125 5 kA 5017 1000 20 X I 4teq
125¢ 1, ¢ 315 10 kA > 1000 20 X | 410q OF 50KA
Test apply to both service | After S/C withstand test, the | 315 ¢ 1, ¢ 630 18 kA The test current is the minimum
(Ies) and ultimate(l.,) short | test unit must be carried on | 630 ¢ I, ¢1000 30 kKA 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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ELEECITRICAIL STANDARDITYPE TES T

ULReqguirements

I Must Capable of withstanding The Dielectric Tests

il

Must Be Able To Carry The Rated Operational Current

il

Must Pass Operational and Performance Tests

—

Must Carry Short Circuit Current f@to 25Cycles
I The Main Contact Must Not be Change Due To Over Heating (After Short Circuit)

IECRequires the Abové’lUS
I Must Pass Temperature Rise After Close On And Withstand Td€iK{

Automatic Trarfsve
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TYRICARCHITECTURE

FROM THE MOST BASIC TO VARIOUS HIGHER LEVELS OF ARCHMERDVEE RURILABILITY

eSSaoRd ?‘?H( gossiblyload sheddingior secondaryioads
§EERBRSHQLULILY. Lll'[Sti”I’iSkS evenif low probability of occurrence:

R ARHISRGRAE Y spujtchboard X
Xavailability

gency Alternate Normal
Anypro em, 10ss0f power(::*; Supply Supply
< ~

—— |

But no ghgcii:hylossé ol
utility s meanslossof Lt---—-—-

| Load Shed when
power ' Alternate< Normal Supply

] [ T 1

Critical Non-Essential
HOYA\D) LOAD
Impacts the safety of Impacts some of the Load shedding can be
_people or heavy economic revenue generation. used.
Impact e.g. HVAC in datacenter, e.g. HVAC in building

e.q. fire pumps, IT server non-continuous Process

Automatic Trartsvatc
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NYRICARCHIFEORURE B

FROM THE MOST BASIC TO VARIOUS HIGHER LEVELS OF ARCHMERDVEB RYRILABILITY

Normal Sipply Emergency dply Alternate Supply

CRITICAL CRITICAL
LOAD LOAD
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TYRICAARCHITEOTURE 141

FROM THE MOST BASIC TO VARIOUS HIGHER LEVELS OF ARCHMERDVEB RURILABILITY

Floor ...n
| 4tr:1J I;.Ioor .-

-. 3rd I:Ioor .-

12nd Floor

gt

1st Floor

Normal Supply ~ Emergency [~

Supply G G

Automatic Trarfsvatch, ATIS

Alternate Supply
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OPEN TRANSITION TRANSFHEIRS S\
VS

CLOSE TRANSITION TRANGHFHER
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DIFFERENTFFYPE OFROWER SWI
SOLUTION

TN

Open/Closed

Transition with
Bypass Switch
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CODE.&SNANRDARDS
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, Pn0 EKHQENKG I T T n Nglo$du framsitignitransfér Kwitdhh I Nj & | E
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OPEN TRANSITION TRANSFHEIRS S\
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POWER\SWIHCHING SQLUTION CEn T

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 encones
power during all transfers Weight

Wide arc-gap

Automatic Trartsvatch, A
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POWER\SWITCHING SQLUTION

OREN T/RANSITION

vvva

&umr\

Normal

20-100 milli secs
off - time ——

ATS

Emergency

Automatic Trartsve




"~ POWER SWITGHING SQLUTIONS™

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

‘rﬁh’l ~
TS
T
\\ /‘

Primary Source

(typically a Utility Supply or
Utility Bus)
(Normally Energized)

20-100 milli secs /
ff -time — L, Load
O \

—
Backup Source g (O P Send1|gnal to Start Generator
(typically a Generator Supply >N

(Normally De-Energized)
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Indeed Intelligen

Single Operators 20~100millsecs




—_—

Indeed==Academy

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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Single Operators 20~100millsecs




CLOSE TRANSITION TRANGHFHER
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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 BWITCHING SQLUTION Ll
CLOSEDRTRANSITION

Closed Transition Transfer Requirement
1 Both Sources Must Be Present

I Passivdype Synchronizer

1 SourceMust In Synchronism
V +/- 5% Voltage Differential
V+/-0.2Hz. 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)

1 Electronic Governor For Geet

1 Overlap Time Shdlot ExceedlOOm sec
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B SWITCHING SOLUTION 141
OLOSEDRFRANSITION

Closed Transition Transfer Benefits
1 Only one time power interruption

I Maintains Power to the Loads
I Minimizes Inrush Currents
I Reduces Stress on UPSonger life time of battery

I Peak load shaving when advancedsoft Load
Transfer

1 Better Periodic Testing and Avoid Reluctance to Test
I Anticipated Power Falilure
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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 anc
phase angle.

| System lock out if the two sources unable to reach
synchronism after praset time.
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POWER SWITCHING SOLUTION 141
CLOSEDRARANSITION

Synch Point

Diff Volt < 5% < 100ms
Diff Hz < 0.2 Overlap
Diff Angle < 5° time

CTTS
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" G SEDRTRANSITIORORERATIO!

KE:BERORE/BRAKEDMILLISECONDS)

MAKE BEFORE BREAK (Closed Transition Transfer)
o Two (2) set of contacts are in parallel not more that100mSec.
o Maintain power supply to load during re -transfer
o Fast Make Fast Break

P .
W\ /

Utilities

Overlap time
<100ms
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Automatic Mode

Automatic Trartsve
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GEN THAI

13 e i et )
T: 065 644) 5086 F. 465 6440 5095
| B et e s S

Automatic Trarisvatch,ATRammarat Promphemnrgngsi OK K E | I RG



Indeed=cAcadem

Automatic to Emergency, Manual Mode for T&1
retransfer

Automatic Trarfstatch,ATammarat Promp
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Indeed Intelligen
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Indeed Intelligence
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NORMAL
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GEN THAI

ATSESAFETYTREATBRES BUILD IN C1

1 Last operator to close will automatically open and system
will locks itselin case one of the operator fal If the
paralleling time i1s more thahOOmsec(manual reset).

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

I The 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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CTESAASTICAONTACT I€¥ CLOSE
AUTOMATICALLYEQPEN

N —

vwrz@\

Load

Overlap time
longer than
100ms

CTTS

Emergency

Automatic Trarfsve




CTESARIPURSTREAMBREAKER  THI
WHENBOTH-OPERATORSFAILED

e —

VA‘\ 7 KD
\Vl\

Load

Overlap time

longer than
180ms

Emergency
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Indeed Intelligen

i
SinglerParalleloTaMains

Closed/Opened Transition

QA

@)
Qn

Unloading/Soft Transfer

Parallel with Mains (Load Test)

©

l CTTS ATSE é RunUp Synchornization (supply
while voltage/speed build up)
E A A Windows of Parallel to Mains (adjustabel)

- Within 4% voltage
- Within 0.2 Hz difference
- Within Phase angle db degree

(5] (5]
(5] (5]

Automatic Tra




Auto mode Parallel Transfer Video

PEEEE [




Manual mode Parallel Transfer
Video

PEBULBE
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PROBLEMS: ARIS ING\FROM UREBITI'(RA%T
LIMETONUAVETRANSFER

I High making current.no in phase monitor

I Generate Voltage Spikegl P w/o neutral
overlapping or high speed transfer

Automatic Trarfsvatch, ATIS




PROBLEMS CAUSED BY L
RANDOM TRANSFER/QFMOTOR LOADS

I Breaker trips due to induced high currents
I Motor insulation damage due to voltage transients

I Motor shaft and coupling damage due to
mechanical stress

Automatic Trarfsve




e TRANSFERRINGEARGEMOTORS TH1
OREN TRANSITION

Normal /\ /\ /\ Phase diff=180A
\/ \/ Emergency

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




Indeed==Academy TRANSHERRING TARGE MOTORS
OREN A/RANSITION

Normal /\ /\ /\ | ,
Phase diff=15A
\/ \/ Emergency
60°

60°

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

Automatic Trarfsve
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