STS






) A
)B
) C
)D

[/
[/
[/
/]

[/
[/
[/
/]
[/
[/
[/
/]
[/
[/

/]
[/
[/
[/
[/
/]



” ( )E
( ) F

(

(

) G
) H






STS



(STS)

(STS)

A.C

STS

EMC

62301-1 IEC

[EC )
STS

. STS

IEC

A.C

A.C STS



STS

60947-6-1 IEC
IEC UPS -
UPS
STS

IEC 60068 (all parts), Environmental testing

IEC 60146-1-1, Semiconductor convertors — General requirements and
line commutated convertors — Part 1-1: Specifications of basic

requirements

IEC 60439-1, Low-voltage switchgear and controlgear assemblies — Part

1: Type-tested and partially type-tested assemblies



/| -

IEC 60529, Degrees of protection provided by enclosures (IP Code)

IEC 60947-6-1, Low-voltage switchgear and controlgear — Part 6-1:

Multiple function equipment — Transfer switching equipment

IEC 60950-1, Information technology equipment — Safety — Part 1:

General requirements

[EC 61000-2-2, Electromagnetic compatibility (EMC) — Part 2-2:
Environment — Compatibility levels for low-frequency conducted

disturbances and signalling in public low-voltage power supply systems

IEC 62040-3, Uninterruptible power systems (UPS) — Part 3: Method of

specifying the performance and test requirements

IEC 62310-1, Static Transfer Systems (STS) — Part 1: General and

safety requirements

IEC 62310-2, Static Transfer Systems (STS) — Part 2: Electromagnetic
Compatibility (EMC) requirements

ISO 7779, Measurement of airbone noise emitted by information

technology and telecommunications equipment



(STS)

()
()

IEV 551-13-01]

) STS
SELV

/1

[/

[/

[/



.60950-1 IEC A
" SELV

sts

60950-1 IEC

SELV

STS

IEC

()

(2)

[/

/1

/1

/1

[/

/1

[/

/1



62310 -2 IEC

(RCDs)

STSs

[=U/Z

[/

/1

/1

/1

/1

[/

[/



I

V4
) Z

P
Pz_i—':[p~dt

IEV131-11-42]

/1

/1

/]



IEV 351-12-15]

r.m.s

IEV 133- 11- 41
S = Ux

[IEV 826 01 04]

IEV 151-16-08]

[IEV 151-16-11]
( )

/]

/1

/1

/1



r.m.s

r.m.s

(STS

r.m.s

(THD)

r.-m.s

[IEV 351-14-04]

r.m.s

.m.s

FOURIER

/1

/1

/1

/1

/1

/1

/1



rm.s
rm.s
« » « »
STS
STS
STS
STS
STS

STS

[/

/1

/1

/1

//



[/

/1

[/
STSs

X vY B ST
» XX
STS : CB
STS : PC
YY
- 00
- NC
- NS
- NI



- TRANSIENT
TRANSIENT

-( )
-C )

.B B B B

TII

STS

(S)

T



(r.m.s

STS

STS

STS

(C 4/2

'PC NC B23": STS

TRANSIENT — ()

(A 4/3 )
STS)

(B /4/2

(B

STS

/1

/11

/11

/11



( IN+(

(
(IEC 60950-1 V

(
(/1 -
(
(/1 )
(
(/11 )
(/1
/11 - KA)
(/11 —- KA) CB -
(/1 )
STS
- 61000-2-2 IEC

/ A

)

)

TNC, TNS, TT, IT,)

—-CB PC)

/11

/11

11

/11

/11

/11



)

STS
i —
+
(160146-1 IEC  2/5 ) -
STS
.(B
STS
/111 111 [/
1] ) STS
make before break” " closed transfer" STS
STS

/1]

/1

/1



AC

/1

A.C

- STS

/1

STS

A5

/1

STS

(1

STS

A.C

TN

Load

STS

F-=—=—==—=======

AC sources

IEC 788/08

~AC

STS



A.C

STS

1

1 1

L 1

Objectionable : !
current flow ! !
| |

1 1

1 1

STS
A.C

AC sources STS Load
1

ya

v =

‘ ”
-
7
7/

, - §
U A —
-.A.C
STS
(TN.TT.IT)
.60950-1
/
E

STS -
/
/]

STS



STS

STS

X
X
X
X
X
X
X
X
X
X

XIX | X[X]IX|IX[X[X[X]X]| X[ X]|X]|X[X[X]X]|X

~| ~ ~| ~| ~
N s e B e B B B e ]

SSEOSS S S S S S NS NN NN~

[/

/1

/1



SSEOSSE S S S S S YN~

N T Y e e B e B N

~

See IEC 62310-1
See |IEC 62310-2

X
X
X
X
X
X
X
X
X
X
X
X

( - - )
. sts
60950-1 IEC R

!/ -- STS -
/
!/

STS

+V -

V (, /V)x , x

V Vx | x -



vV (, /+)x Vx , -

Vv Vx |, -
AT
D.C
60950-1 IEC /]
( ) r.m.s =V
IT TN ( )
VA STS
A.C D.C
rm.s .A.C D.C
STS |

(/1) STS



IEC 60146-1 /[ /

STS

STS

EC // )

STS

STS

STS

STS

/1

[/

[/

/1
/11



STS

STS

STS

STS

STS
/1

STS

/11



STS .
i -
STS
STS

STS
( )io i

il + i =]iL

3. .E .

v IEC 790/08

STS -

/11



)
(
SCR /
/]
STS
«( 7 )
IEC - -
/
/1]
STS
o/ /1 )
STS
STS ()
()
('S" 1/ )
/ ]/
5/2/5/1

b )



STS

/ STS
STS .(/ ) STS
STS
STS -
.STS
“Xxx % for 100 ms"
STS
A.C STS -
B 'S’
. STS -
STS STS -

STS

/1
/1]

[ 1]



(A peak / A r.m.s)

STS

STS
STS

(50/60 Hz)

<16

3 000

1,42

7516 <l <

6 000

1,53

40075 <. <

10 000

1,70

500400 < I, <

10 000

1,70

500 < |,

20 Ie or 50 kA

(0,5 le +3150)/
2 000)
or2,2

STS PC

STS CB

11



STS CB
sts PC

STS cb
F1

STS
STS

STS

STS

A

( ) STS

STS

() -()

pcC

4/2

()

/1



STS

STS

Load

IEC 791/08

()
()
)

(

JIIES

e

K] K]
£ £
s 5
(&) (&)
= = = = = =
~ by b N N o
< < < < <L 58
o
w D ~— D N
= S S =
w S 3 ==
o 2 o 2
n £ [ S

r.m.s

Wattmeter




STS( )
STS STS

()
((A) I (A) )X [(W) 1= (W)
[ A
/1
. 62310-1 IEC 4/2/1/4

STS

61400-1 IEC

/1



STS

STS

STS.

STS.

(E

/ inrush

()

()

STS

STS

[/

/1



STS

STS

DC

STS

(

(
[ 11
STS /1 11
[ 11



)
(1] /11
/
/]
STS
STS
/1
STS
(// ) STS : (
STS : (
159 ; (
iec - -
(
sts : (
(
/

/1



|/ -

(5/2/2 ) sts

sts :

.IEC 60068 2 32

Mass of unpacked specimen Height of fall

kg mm

M<10

10 <M <50

50 <M <100

100 <M

sts



(11

IEC cb

I+

I+

) sts

.- - iec

IEC AB

STS

STS .

sts :

B6

STS

/1



(51212

I+

IEC CB

STS

STS
DB

) STS

IEC BD

AD IEC

5/2/2

STS

STS

/1

[/

/1



STS

STS

VA



(R)

w
P/S-=
\Y
HZ
(
(switch mode
>
« )
STS
= rL= Y
C ) -

(L)

mnm < >



(R)

_ U2
R=—3g A | (Q)
_uiN1-»¢
T 2nfS (H)
I VL
R="35x (€2)
- y?
L'znfSV1-% (H)
Uz
R=—"¢ (Q)
_ S
C_2nfU2V1-M (F)
__ v
R="35x (€)
SN 1-%
¢= 27 f U? (F)

STS

(
-
(
I
©)
(
I
Ik
(

lo

Ik

IEC 796/08



%

IEC

Uc

e

) =
(Rs RI
!
NN
d.c a.c

Vc

IEC 797/08

Rs

TC / iec



=c x R1

. Ve
UC =112 x(0,92x0,96x0,975) xU=1,22x U
C Rs R1

Rs =0,04 x U2/S

R1 =(Uc ) 2/ (0,66 x S)

C =0,15s/R1

C
AC (
sts
A.C (
(- - iec)

sts r.m.s R1 (
sts R1 (



A sts
sts r.m.s
A sts
A r.m.s
rms A
r.m.s
sts
( sts -
A
. A
sts - )

sts

(
(
.sts
sts (
)
sts ((



sts

sts
.sts
4/1/1 S
B/4 B/3 B/2 B/
62040-3 iec B/3 B.1
B/3



/| -

.(switched-mode power supplies)

(ITIC) B4

Voltage (%)

100 T
80+
60+
I Overvoltage transient limit
| | |}
0T T30% VSRR
T N 2 N RIES
20+ ™~ 3**§"F e
. T o +10©
Nominal ot 10%
value T ~10 %
20+ o Rl R
20+ g > Nl<|| 2
T 3 I TS
~40 0% T
T Undervoltage transient limif
—60 T
-807
—100 +
1 10 100 1000
Transient duration (ms) IEC 798/08
Voltage (%)
100 7
sof\ -
60; N =
T \ 9 Overvoltage transient limit
40 N 1 i T
T '\\ R R | R
20+ ™ I tre
T - +10 %
Nominal 0L
value T -10 %
-20 % > R T R
T -~ 3 = e
~40 % —~ T
60 % // ; Undervoltage transient limit
-80 ff/
-100 4
1 10 Voltgge (%) 1000
Transientduration (ms)100 1
1 EC| |7Rp9/0j8
80 \
60 =+ 2N < - —
- \ - Overvoltage transient limit
40 T i . | | Il
4 s EN = < ||
[ / I N~ S < ~ | 2 =
20 & - 1L -1l
- 10 %
Nominal 0F ’
value T
-20 s e * -20 %
—40 T (/ = 8
—+ ~
w0 RN
_80 + / ¥ Undervoltage transient lim it
. HEEEEN

-

10 100 1000

Transient duration (ms) JEC 800/08



Voltage (%)
100

80

60 -/

40

Overvoltage transient limit_____|

20

Nominal
value

—20

—40
Undervoltage transient limit——{

—-60

-80
-100

1 10 100 1000 10 000

IEC 801/08 ( )

Transient duration (ms)

(G2 CN1

TN



AC sources STS

Load

IEC 788/08

A.C STS -Cl
(
AC
(C/2
I~ d]
A.C C/2
( )
STS
(C/3 ) A.C
STS
AC sources .-----§I§---- Load
i
IR
AC STS - C/3



STS (C/3 )

STS

STS

D/1
STS A.C



AC sources STS 1-ph Loads
Po-oTTTTTTTTomTs 1 Z1<Zy ->\Vz1>Vz2
1

Y/ r—Tt
L

' ~ | “
[
—
STS
RCDs -
RCD ( ) sts
STS RCD
A.C D/2
AC sources STS load

aar—
o

Y

- —
”
-
1 1
1
S ’I\
~— =

~ = IEC 805/08

-
4

I d
I

\

STS -- D/2



STS

.RCD

(-1 )
D/3

STS
triplen
5/2/8
(A5 )



.sts

sts

sts
.E/8

sts

N
~ ~

e A



(60950-1 iEC

STS (
EPO (
EPO :
EPO
SELV
6231-1 IEC
STS
(
(
(
( ) (
STS



N N R ,

Inrush

STS

STS

STS

(A

r.m.s

STS



sts (

E/6 (

EMC

62310-2 EMC |EC
STS

STS EMC 62310-2 IEC



STS

IEC62310-
3

STS

STS --

(model)

(rated phase r.m.s
value)

r.m.s (ph-ph/ph-
neutral and input tolerance)

Wiles (# Ph + N + E) per
source

(2 or more)

(TNC, TNS, TT -
or IT)

Power poles switched (1,2,3
or 4)

(XX YY B IEC
ST)

(PC type only)

(% of rated phase
current)

% 10 min

% 1 min

% 1s

(% of
rated phase current)

% 100 ms




IEC62310-3

C

(% of rated phase current)

STS (yes or no)

STS (yes or no)

( )

- Break Before Make (open transition)
or
- Make Before Break (closed transition)

B

Figure B

Table 1

(synchronous)

[ 1

(asynchronous)

/1!

“XXX” %)

if load
%

W max

IEC 60529

IEC 62310-2

Maintenance bypass

Yes [
No [J

Manual [J
Auto [J




STS

(

)

F.1

.F1

F/1

F/1



N -- F/1

/<1500
1500 </ =3 000
3 000 </<4500

4 500 </ =6 000

6 000</<
10 000

10000 </ =
20 000

20000 < /=
50 000

50 000 </

STS -F.1

Alternate source input

177

—
~ —7

[+

Load terminals /‘ ‘ ‘

- SW



STS

SW

(F/1)

F/1 .

.sts SW

F/1

sts

sts

sts

Supply

SW

EUT
F1

PC STS

()



sts sts

.sts

F/1 A A
STS
N N
STS F/1
STS

STS CB

STS CB
STS

STS
STS
STS
STS (

STS (

[/

[/



STS

A.C

(d.cv

- iec

Vv

.G3 G.2

yr.ms V

STS
STS

sts



/] /1
- IEC [/

/1
[ 1]

sts

G/2

sts

G/3 G/2

- iec 5/3/7

- IEC )

[/ [/ [/ [/ [/



H/1
—~ H/
( - IEC )




Bibliography

IEC 60050(151), International Electro technical Vocabulary — Part 151:

Electrical and magnetic devices

IEC 60050(551), International Electro technical Vocabulary — Part 551:
Power electronics IEV — Part 551: Power electronics — Section 551-20:

Harmonic analysis in the field of power electronics

[EC 60050(826): International Electrotechni cal Vocabulary — Part 826:

Electrical installations
IEC 60410: Sampling plans and procedures for inspection by attributes

IEC 60083:1997, Plugs and socket-outlets for domestic and similar

general use, standardized in member countries of IEC

IEC 60664-3:1993, Electrical installation of buildings — Part 3:

Assessment of general characteristics
IEC 60947-1, General conditions for short-circuit tests

IEC 60990:1990, Methods of measurement of touch current and

protective conductor current

IEC 61140, Protection against electric chock — Common aspect for

installation and equipment

IEC 61400-1, Wind turbines — Part 1: Design requirements



/ -
IEC 62040-2, Uninterruptible power systems (UPS): Electromagnetic
compatibility (EMC) requirements

IEC 62103, Electronic equipment for use in power installations (EN 50
178)

[EC 62040-1-1, Uninterruptible power systems (UPS) — Part 1-1:

General and safety requirements for UPS used in operator access areas

[EC 62040-1-2, Uninterruptible power systems (UPS) — Part 1-2:
General and safety requirements for UPS used in restricted access

locations

ISO 2859: Sampling procedures for inspection by attributes



