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Introduction

ABB SACE, a member circuit-breakers.
Company of the The SACE Megamax F
ABB Asea Brown Boveri circuit-breakers have been
International Group, is present acclaimed by the
wherever there is the need to prestigious “Golden
produce, transform, distribute Compass” award issued by
and utilize electrical energy the Association for

under maximum safety [ndustrial Design;
conditions. recognition motivated by
Technological specialization the high degree of
characterizes ABB SACE as a reliability fora complex
Company capable of performance product.
guaranteeingadvanced know- For help inordering

how and to emerge as a illustrated equipment the
reliable Italian partner in the following publications are
most ambitious National and available which must be
Worldwide achievements. requested separately:
Already established inthe - integrated catalogue on
forefront for its vast array and products for electrical
qualified programme of installations
production for low voltage, - price list for SACE

ABB SACE proposes this Megamax circuit-
specialized catalogue breakers.

dedicated to low voltage air
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Performances

This circuit-breaker series not only
offers excellent performances under
normal service conditions, but is
also capable of closing, of
withstanding without damages and
of breaking, with methods of
intervention predetermined by the
design engineer, overload and
short-circuit currents of high
duration and intensity.

* Rateduninterrupted currents from 1250
t0 6300 A

* Rated breaking capacities from 40 to
130 kA (380/415V a.c.)

Advantages in the switchboard designing and building

The overall dimensions of devices
are extremely compact compared
with their performances,
Moreover, to simplify the
switchboard supporting frame in
which the circuit-breakers are
mounted, some dimensions are

constant: the circuit-breaker * Compact and modular construction
range is divided into six sizes * Wide range of versions, terminals and
designated by the symbols accessories
E’ang;(ng fftf’)fi’ F1 to F6; E”'C‘“f' * Standardization of fixed parts

e el g s g o fle ghe * Limitation of thermal and dynamic
size have equal externa stresses (especially for current- limit-
dimensions. ing circuit-breakers) on equipment in-

stalled on the load side, which enables
a reduction in their dimensions

* Possibility of achieving back-up protec-
tion with circuit-breakers installed on
the load side and having lower breaking
capacities

* Guaranteed coordination of both selec-
tive and back-up protections

2 ABB SACE |
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Destination plants

Characteristics connected with the
performances and the high
reliability as well as with the
integration in the equipment of
electronic control and interfacing
devices make these circuit-breakers
particularly suitable for the
installation in modern protection
systems of important L.V. electrical
plants controlled by computer.

Advantages in the plant operation

ABB SACE

The use of the latest production and
quality control techniques has
permitted the achievement of a
high degree of operational
reliability. The breaking technique
and the mechanics of devices allow
a rapid protection,

Through the utilization of the SACE
PR1 microprocessor-based release,
the SACE Megamax circuit-breakers
are in the van worldwide since they
are designed for the full insertion in
integrated protection, control and
supervision systems of electrical
installations.

* Plants with centralized integrated op-
erating and control systems

* Plants with particular requirements of
protection co-ordination and automatic
operation

* Plants with high rated and fault currents

* High degree of reliability

* Possibility for the circuit-breaker to be
inserted in a centralized control system

* |n case of trip, immediate localization of
the fault and maximum rapidity in isolat-
ing the area affected by the fault

* Wide adjustment range of currents and
trip times

* Possibility offollowing extensionswithout
modifying either the circuit-breaker or
the switchboard
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Advantages in servicing _

The inspection and maintenance
problems, although reduced to a
minimum, have already been
solved at the equipment designing
stage, thus enabling the personnel
to carry out their work in complete
safety and ease.

Besides, the control unit of the
SACE PRI release provides the local
indication of the contacts wear
condition and of the number of
switching carried out. This
information is available also for the
control system, when a dialogue
unit is adopted.

* Maintenanceinterventions reducedtoa
minimum and, in any case, easy and
safe to execute

* Possibility of electronic control for
contacts wear condition and number of
operations

Compliance with Standards. Approvals

In addition to IEC and CEI
Standards, the SACE Megamax
circuit-breakers are in compliance
with those of the main
industrialized countries.

The SACE Megamax circuit-breakers
have been approved by the most
important Shipping Registers.

For further approvals, please
contact ABB SACE.

* International Standards IEC 947-2
* [talian Standards CEIl 17-5

4 ABB SACE
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Advantages in inventory management

SACE F3

n =
Ue = 690
|CW“75|_\A

ABB SACE

The design of SACE Megamax
circuit-breakers, by limiting the
number of fixed parts required and
by adopting accessories mostly
common to all circuit-breakers,
makes the switchboard
manufacturer’s choice easier,
permits the wholesaler to maintain
an important inventory on hand
with a limited commitment of
money and also facilitates the
spares stock management for the
final user.

¢ Standardization of fixed parts

* Accessories common to the various
versions

* Modern design of the circuit-breaker
featuring clear and easy reading

* |dentification of the short-circuitperform-
ance levels by means of code letters
suitable to indicate the most usual ones
(B-N-8S), the higher ones (H-V) and the
current-limiting ones (L)

* Selectivity degree corresponding to the
maximum breaking capacity level

* Possibility of fitting a device allowing
isolating with compartment door closed

* Possibility of special versions on re-
questfor 1000V a.c. and d.c., forinstal-
lation in ambients with highly polluted
atmospheres, for equipment on board
of ships, for antiseismic installations, for
thermonuclear power stations.

[TSCBTC/10/AA/10
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Electrical characteristics

Selection table

Rated aperational voltage Ue 50/60Hz V~690
V-250
Ratedinsulation voltage Ui 50/60Hz  V~1000
Testvoltage 1min 50 Hz V~3500
Ratedimpulse withstand Uimp KV 12

voltage

Circuit-breaker type

No. of poles 3-4 3-4 3-4
Rated uninterrupted 1250 1250 2000 |
current (1) (45°C) (2) A | 1600 1600 2500
2000
Identification code F1B FIN FiS FIH(8) | F1V(8) |FiL(8) |F2H F2V (8)
Rated ultimate ..220/230(4) V~ KA | 40 | 50 55 120 200 .. 1200 120 ... |.200
short-circuit 380/400(4)/415V~ kA |40 | 50 55 4% ] 130 1130 88 . B0
breaking capacity (3) lcu 440V~ kA 40 50 50 70 100 100 70 100
500V~ KA 40 40 50 70 100 100 70 100
660/690(4) V~ KA 35 35 45 55 85 85 55 85
250(7) V- kA 40 50 55 85 130 130 85 130
Rated short-circuit
making capagcity lem kA | 85 105 120 265 440 440 265 440
(peak value)
Rated service ) 220/230(4) V~ KA 40 40 55 120 200 200 12_0 _ 200
short-circuit breaking 380/400(4)/415V~ kA 40 40 55 185 | 130 130 85 130
capacity lcs 440V~ KA 40 40 50 70 100 100 70 100 |
500V~ kA 40 40 50 70 100 100 70 100
660/690(4) V~ kA 35 35 45 55 65 65 55 65
250(7)V— kA | 40 50 55 85 130 130 85 130
Utilization category IEC 947-2 B B B B B A B B
(according to Standards) {
Rated short-time withstand 15 kA | 40 40 50 |20 20 (9) 25(5)30(6) | 25(5)30(6) |
current 3s(9) kA 23 23 50 — — — — —
Opening time max. ms 30 30 30 — — — — — lL
Make time ms 45-60 | 45-60 | 45-60 | 45-60 45-60 45-60 45 - 60 45-60
Arcing time ms 10-15 10-15 10-15 | — — — — —
Break-time max. ms 45 45 45 10 10 10 10 10
Dimefnsion's )
gxed CIrCUIf-brgaker 3/4 POL 410 x 334/429 x 394 410 x 334/429 x 394 410x 416/511 x 394
raw-outcireut 3/4POL | 410 x 334/429 x 452 410 x 334/429 x 452 410x 416/511 x 452

breaker

HxLxP mm

10

(1) The rated uninterry, 1Eé:| current identifies also the type of
1B 1250).
(2) Reference temperature (higher than 40 °C as required by

circuit-breaker (e.g.

Standards).

(3) With power factor (caso) according to IEC 947-2 Standards as

follows:

cosg = 0,25 for 20 kA < Icu < 50 kA

cosg = 0,2 for lcu > 50 KA

Voltages according to

]

IEC 38 Standards.

For rated uninterrupted current of 2000 A.
For rated uninterrupted current of 2500 A.

(4)
(5)
(6)
(7) T=10-15ms.
(8)
&)

Current-limiting circuit-breakers.

Ask ABB SACE.

ABB SACE
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F2L(8) | F2S Fas F4S F4S F5S F5H F6S
. |200 |65 75 75 80 100 | 120 100
180 |65 75 75 80 100 120 100
100 60 75 75 75 100 100 100 100
100 60 75 75 75 100 100 100 100
85 55 65 65 65 75 85 75 85
"1 30 65 75 75 80 100 120 100 120
440 143 165 165 176 220 260 220 260
200 65 75 75 80 100 120 100 120
180065 75 |75 80 100 120 100 120
100 60 75 75 75 100 100 100 100
100 60 75 75 75 100 100 100 100
65 55 65 65 65 75 85 75 85
130 65 75 75 80 100 120 100 120
A B B B B B B B B
(9) 65 75 75 80 100 100 100 100
— 50 50 50 55 60 60 80 80
— 30 30 30 30 45 45 45 45
45-60 | 45-60 45 -60 45 -60 45 - 60 45 - 60 45 - 60 45-60 45 - 60
— 10-15 10-15 10-15 10-15 10-15 10-15 10-15 10-15
10 45 45 45 45 60 60 60 60
410x 416/511 x 394 480x416/531x467 | 480 x 536/651 x 467 480 x 761/876 x 467 —
410 x 416/511 x 452 480x416/531x515 | 480 x 536/651 x 515 480 x 761/876 x 515 480x 1001 x 515

ABB SACE
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Electrical characteristics

Is = short-circuit symmetri-
cal prospective current

lp = peakcurrent

I’t= specificlet-through en-
ergy at the indicated
voltages

a = curve of the max. pro-
spective peak current
(unrestricted)

b = curves of the deter-
mined max. peak cur-
rents (restricted) at the
indicated voltages

Note

The knowledge of the specific

let-through energy is very im-

portant for the study and the

solution of many protection and

co-ordination problems, such

as:

— protection and sizing of con-
ductors

- back-up protection

— selectivity.

i%‘?z
Pt

o i

Current limitation curves

[N Table of power losses

Characteristic curves for F1 H-V - L and F2 H - V - L current-limiting circuit-breakers

Curves of the specific let-through energy 1%

Circuit-breakertype Rated uninterrupted current Power loss
Fixed Draw-out
3POL 3POL
A W (") W)
115 250
145 300
215 360
B
e ?: ‘ij P%g 0
160
230
330
800 =
400
3200 250
F5 4000 350 600
5000 500 800
(*) The value indicated refers F6. - 6300 — 1100

to the total number of poles.

12
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.m Variation of the rated uninterrupied current for circuit-breakers installed in switchboard

The circuit-breaker installation in a switchboard usually  Values are affectedby various factors, such as the switchbo-
requires a reduction of the circuit-breaker steady current  ard degree of protection, ambient temperature, number of
carrying capacity because of the limited loss of heatimplied  circuit-breakers placed in column, etc.

by the closed environment of the switchboard. Just as an  Values given below refer to a maximum temperature on
example, the table below provides valuable information for  terminals of 120°C (rated temperature rise 85°C + external
the installation of SACE Megamax circuit-breakers in low  ambient temperature 35°C).

voltage switch-boards. The same table also givesthe cross  For further information, please contact ABB SACE.
sections recommended for the copper bar connections.

Circuit-breaker FIH-F1V  FiL FiB-FIN F2H-F2V  F2L F2s8 F3s
FiB-FIN F1S F1S F2B

R
i

‘3350 i

2600

Steady
current-
carrying
capacity in
switchboard geigien

2 ‘.§r£ .

coc o

Connections
s i

Dimensions (86)(‘1 B}

gf cgpper - ﬁi . ;

usbars e - " -
o) s %& §§§§i _ *m e 5

§€§ Wﬁ%kﬁ . (60x1

3600 4000 5000

Steady
current-
carrying
capacity in —
switchboard p

: "éo‘oc)‘ 3700
4 2 6 4 10 12
(120x10)  (100x5) (120x10} (100x10)  (100x5)  (100x5)

s )

: 2
Dimensions | Hestions (80x10)  (100x5)

of copper

(") A and C :special versions
designed for the use of fixed
parts provided with ventila-
tion louvers in the bottom.

GSSA5201

GS5A5214

GSSAS215

GSSAS216

Bt a4

busbars FEEEEEE @ & 9 = 4 = :
LG

(mm) Mainbusbars  (60x10)  (60x10) géﬁzjbg (60x10) - (80x10).

The typical installations provided by the table have been

divided, depending on the degree of protection inside and 1258 A B c o E
outside the case, into the following classes: internal without internal
compartment IP2X IP3X IP3X
external 1IP3X IP5X IPaX  IP4X IP5X

GSSAs21T

Variation of the rated uninterrupted current depending on temperature

. Allinformation given in the table of paragraph 1.4.refertoan )
ambient temperature outside the switchboard of 35°C. Ambienttemperature  35°C  40°C 45°C 50°C  55°C
Inthe event of more complex or anyway different situations, ~ Sorrection factor 1097 084 081 088
itwill be possible to calculate the current carrying capacity of
the circuit-breakersinside the switchboard by applying proper
correction factors correlated with the temperature that may
be determined outside the switchboard.

ABB SACE

Note

In case of one or more superim-
posed circuit-breakers in the
switchboard, please contact
ABB SACE as far as the varia-
tion of the rated uninterruped
currentandtheir ventilation sys-
tems.

13
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Electrical characteristics

14

[EEA Mechanical and electrical operations .

Operations for charging the springs, for closingand opening  ing and closing may be controlled by a centralized control
the circuit-breaker are carried out simply by the local actua-  system.

tion of the operatingdevices. By mounting the properacces-  As an indication, the SACE Megamax circuit-breakers can
sories, operations may be carried out electrically from a  withstand, without any replacement of parts, the number of
distance. When using the SACE PR1/D dialogue unit,open-  operations and frequency shown below.

F1S F1H-F1V-FiL
_1250A 1600 A 2000 A 1250 A 1600 A

S
.’.,&g a&;@ psmfgg SR m;g =

F1B - FIN
1250 A 1600 A 2000 A

Circuit-breaker

»aaawm@»é&@e -
ﬂé%ﬂ?@pw&ﬁeﬁgﬁmy mz ggt

Mechanical
endurance

Electrical
endurance

F2H - F2V - F2L
2000 A 2500 A 2000 A 2500 A 3000 A

i e
P wwg?&%%gt

30000 §6§6§ e ‘i z Zfﬁ@gq 20000 = swm 56“§*§5§o‘c;

F2S
2500 A 3000 A

Circuit-breaker

i SS Gl e e B
L ko

Mechanical
endurance

# BE gé i

'?;«;’M‘

Electrical
endurance
Circuit-breaker F4as
3200 A 3600 A
- T nroEa « : G
No 6foperatlons *25606 EGUW
Mechanical

endurance

Electrical
endurance

giﬁi%% %*' ;

ABB SACE
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Technical and constructional characteristics

ABB SACE

View of the main component parts 16
EER Operating mechanism 16
Organi di manovra e segnalazione 17
[ 2.4, Versions 17
Degrees of protection 18
m Combinations of terminals 18
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Technical and constructional characteristics

16

IEXH View of the main component parts

Rear terminals

Auxiliary contacts

Fixed main contacts

Moving main contacts

Fixed arcing contacts

Maving arcing contacts

Arcing chamber

Solid-state microprocessor-based release SACE PR1

W W N AW N =

Shunt closing release

—_
o

Closing mechanism assembly

-y
—_

Lever for charging the closing springs by hand
Geared motor for automatic charging of closing springs

Shutters for segregating the fixed part terminals. Degree of
protection IP20

Connector for SACE PR1 release (for control, dialog and
amperometric unit only)

—_ -
w M

-
=

U

Thecircuit-breaker is closed and opened by a stored-energy
spring-charged operating mechanism. The closing springs
can be charged manually by operating the front lever, or the
operating mechanism can be fitted with a motor operator
which will automatically recharge the closing springs follow-
ing a closing operation. The excess energy in the closing
springs at the end of a closing cycle is utilized to partially
recharge the closing springs. In this way the strain on the
mechanism is reduced ensuring reliable operation of the
mechanism of the circuit-breaker over a long period. The
opening springs are automatically charged during the clos-
ing operation.
If the operating mechanismis provided with a shunt opening
and closing release, the circuit-breaker can be remote con-
trolled.
Operating cycles that can be carried out without recharging
the springs:
— with the circuit-breaker open and springs charged:
closing-opening
— with the circuit-breaker closed and springs charged:
opening-closing-opening.

Operating mechanism

ABB SACE
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% Operating and signalling elements

Lever for charging the closing springs by hand

—_

2 Springs charged (yellow) and springs discharged (white) indica-

tions

w

To reset, press the pushbutton. Supplied on request
Closing pushbutton
Opening pushbutton

request)
Circuit-breaker open “O" and closed “I” indication

~N o

Indication of circuit-breaker tripped (projecting pushbutton) by
overcurrent releases on overload, short-circuit and earth fault.

Key lock for locking the circuit-breaker in open position (on

8 Racking-in and racking-out device with door closed. Sup-
plied on request in alternative to the device under pos. 11
9 Mounting position of key lock and padlock device for draw-

out circuit-breaker (on request)

10 Indication as per pos. 3, but operated by the EF protection
(instantaneous fixed protection against short-circuit). It alsa
signals tripping caused by the EG release for d.c., if provi-

ded. Supplied on request

11 Pushbutton for releasing the draw-out circuit-breaker mov-

ing part. Device in alternative to accessory under pos. 8

EXH Versions

Circuit-breaker No. of poles Fixed versions Draw-out version
F1 34 e o
s 2
- ég .
E3
L2
F5 . 34 ° b
S0 : -
ABB SACE

(1) The moving partofthe 3000 A
draw-outcircuit-breaker can
beinsertedintothe fixed part
of the 2000/2500 A circuit-
breaker and likewise the
2000/2500 Amovingpartcan
be inserted into the 3000 A
fixed part.

Forthese combinations, the
rated uninterrupted currents
are of 2000/2500 A.

17
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Technical and constructional characteristics

18

Degrees of protection

IP20: circuit-breaker in fixed or draw-out version, termi-
nals excluded

IP30: front parts of circuit-breakers.

For higher degrees of protection (circuit-breakers fitted with

accessories such as transparent protections) see sect. 7

“Accessories”.

X combinations of terminals

All terminals of low valtage air circuit-breakers are made
from silver-plated copper flat bars and, depending on their

position, take up the following denominations: ‘
— frontterminals

— vertical or horizontal rear terminals made of flat bar

— flatterminals.

The availability of various types of terminals permits the
construction of switchboards standing against a wall and
having connections accessible from the front as well as of
switchboards accessible from the back and having rear
connections.

When there are any particularinstallation requirements, the
circuit-breakers can be fitted up with various terminal com-
binations. Tables below give some examples.

LK)
Terminals Rear horizontal Rear vertical Front Upper front Upper rear
Lower rear Lower front

see

g :‘i ug

. ig.r gtl ;;

2 2500
00

: %1 _7 L

o

Rear vertical

Fixed part with | Rear horizontal
terminals
1250 @@ ® ° ®
Fi 1600 | @ L fa} ®
2000 @ ® ° @
. o0 & ' el o
F2 2500 ® - ®
3000 | — zV - —
2000 @ L ® ®
F3 2500 @ ® ) ®
3000 | — o st —
F4 3200 ® - o .
. 300 | — [ ] i ks
F5 3200 @ ® ® [
4000 | @ L ® ®
5000 | — e o —
F6 6300 | — L] s a5

ABB SACE

ITSCBTC/10/AA/10




|

Dimensions, information for installation, weights

ABB SACE

w
-

F1 fixed circuit-breakers

F1 draw-out circuit-breakers

F2 fixed circuit-breakers

F2 draw-out circuit-breakers

F3 fixed circuit-breakers

F3 draw-out circuit-breakers

w
~

F4 fixed circuit-breakers

F4 draw-out circuit-breakers

F5 fixed circuit-breakers

F5 draw-out circuit-breakers 38

F6 draw-out circuit-breakers 42

Notes for installation 44

3.13. Table of circuit-breaker weights 46
19
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Dimensions, information for installation, weights

Notes

(1) Anysegregation of rearpart
containing the connections,
at customer's care.
Width of empty part equal to
that of circuit-breaker.

20

F1 fixed circuit-breakers

®

GSSAS0D

Y
428
|
P ey ——
| [
[ ] PN
410 | A
] O
+ L ) .2 gl
\ Lo mio
315 — 525
429
p—167—
=95 ~++95 =05~
li”’”|”‘1'
. |
sl 1
Bt ! | ifmt0
i
L T A
Y F1B- FIN-F1S | 381 ‘
F1H-F1V-FIL | 401

Fixing drillings

10«-i 409 i-m

min

GSSA5002

Compartment door drilling

26
w7 e f—  — :4075
| 150 9
Mepro, T
—HT
g —160—
8 289

ABB SACE
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4 Horizontal rear terminals

':E 8 . : 13 10
=TT S T
120 8 !‘! 1Y) 104
1 L emm g [ 4
109 ;i,_s 13 | : 13
L J 117
t 4 - o14 | @12 i
4 I 40 a0 )| e 40
15 s |11 [0 15
32 rmp—f= 32
80 4e=] =t 60

GSS5AB004

1250 A 1600 A 2000 A

Frontterminals

2
é
1250 - 1600 A
F G H
F11250 109 10 120
Note
Ft 1600 111,5 15 115 Neutral pole may have, upon
request, the same section as

other poles {special version).

ABB SACE 21
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Dimensions, information for installation, weights

F1 draw-out circuit-breakers

Y 1]
e 167 34 (-J--H@m

LTI

!

S
959595~ /D

GS3AS011
L

FiH -F1V-F1L | 401 t
FIB-FIN-F1S | 381 '

Fixing drillings

42 (4 +2 (4]
[ ase @ [ 4302 @ |
| 334 { |

] 429

e 195 ——nct=1 00~

W );25@1& !_‘4;,

-]

-]

=4 B | 495 | :
Notes éﬁd bﬁ* s14 |

{1) Any segregation of rear pant
containing the connections,
at customer's care.

Width of empty part equal to

that of circuit-breaker.

(2) Isolating distance:

—~ fromeconnectedtoisolated
position {l}, for cirguit-
breaker with isolation by
lever;

- fromconnectedtoisolated
tor test position (11), and
from isolated for test fo $* R10 | *T—L :

]

isolated position (IIl}, for

circuit-breaker with isola- o T '{, !
tion possible with door —160—
closed. a 289
{3) Included in the supply. Compartmentdaor drillin <
(4) Clearances io be taken up partmentdoord 9
through adequate shims.
22 ABB SACE
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Horizontal rear terminals Vertical rear terminals
|"" w
8 )_'—"'4_ 13 ?
14 '""%%J_EFT |eosete
L ing ]
8 .
L == o _._*_L
St
— 1
| o
t _ 214 Lei4 § ET M12 (3)
4[] el —t 45 &
e R [T L w
%45122__ ,,3215
E: 80 4| —t60
1250 - 1600 - 2000 A 1250 - 1600 - 2000 A
@
Frontterminals Flatterminals
[~ w
60 60
-
o b
2
AN
L‘ w
1250 - 1600 - 2000 A 1250 - 1600 - 2000 A

ABB SACE

Note

Neutral pole may have, upon
request, the same section as
other poles (special version).

23
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Dimensions, information for installation, weigh'ts

Notes

{1} Any segregation of rear part
containing the connections,
at customer’s care.

Width of empty partequal to
that of circuit-breaker.

24

F2 fixed circuit-breakers

ok

Q, [+] O
M i

108,5

511
~~—208—=

122 1122

Q .
L@mio

341,56

52,5

396

.

GS8A5022

Compartment door drilling

]
297 /|
‘ pe,
o T 4{ T J
% L—1sc—]
@ —-=289—=1

y

ABB SACE
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Terminals

Morizontat rear terminals

q

t

8 /—‘_'__ 13 10
s S
8 ||‘ il | 104

Vo= gy 4 4
ek
I

s 117
|
i _ 18 | @14 }

GS5A5024

I

I i el 1

I’

PRl L
40 20 15 40

40 e =32

87 4] ot 20

2000 - 2500 A

Vertical rear terminals

GSSA5025

Frontterminals

CGS5A5026

2000 - 2500 A

BSSA5028

Arrangement of connections: 6 busbars 100 x 5 per terminal

ABB SACE
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Dimensions, information for installation, weights

Notes

{1) Any segregation of rear part
containing the connections,
at customer's care.

Width of empty part equal to

that of circuit-breaker.

{2) Isclating distance:

— fromconnectedtoisolated
pasition {1}, for circuit-
breaker with isolation by
lever;

— fromconnectedtoisolated
for test position (H), and
from isolated for test to
isclated position (ill), for
circuit-breaker with isota-
tion possible with door
closed.

(3) Included in the supply.
(4) Clearances o be taken up
through adequate shims.

26

F2 draw-out circuit-breakers
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Fixing drillings
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(1501150~
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Compartmentdoor drilling

+2 4
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=245 —=+150+—
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Horizontal rear terminals Frontterminals

(N)

7] : HH
& ] HH
215~ @14 L sls =2 .
2000 - 2500 A W
Vertical rear terminals
[~ w [~ W
1073108 10 g 9x5mm g 10 8

GSSA5036

G

2000 - 2500 A

Flatterminals

GSSAB028

Arrangement of connections: 6 busbars 100 x 5 per terminal

G5SA5038

2000 - 2500 A

ABB SACE 27
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Dimensions, information for installation, weights

F3 fixed circuit-breakers (

Y Y
414 o529
r -
| o |
—— © °
=[= 480 480 = lm 4755
1 i
| t o a of
L T 1 & T T el A—t"
J | L@ wmio
418 531 4035 64
364 4?9_._203_-
115 1 115 115 1151115
A "
<) I 2 B
L Mo 1 11 [fmitoe
. | . .
e N ——
<t
é
] 7
¥ Y |
|

10——i 396 10 1o—i 511 10 48g — C

4 min.

GS8AS052

407,5 F
150 ?

Notes Compartmentdoor drilling
{1} Any segregation of rear part
containing the cennections,
at customer’s care.
Width of empty partequalto
that of circuit-breaker.

GSSA003
1
g8

|

28 ABB SACE
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t

Terminals

Horizontal rear terminals Frontterminals

GSSAS054
GSSA5056

8

2000 - 2500 A 2000 - 2500 A

Vertical rear terminals

GSSAB055

G58A5028

Arrangement of connections: 6 busbars 100 x 5 per terminal

ABB SACE

Note

Neutral pole may have, upon
request, the same seclion as
other poles (special version}.

29
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Dimensions, information for installation, weights

Notes

{1) Any segregation of rear part
containing the connections,
at customer's care.

Width of smpty part equal to

that of circuit-breaker.

{2} Isolating distance:

— fromconnectedioisclated
position (1), for circuit-
breaker with isolation by
lever;

— fromconnected toisolated
for test position (), and
from isolated for test to
isolated pesition (1§, for
circuit-breaker with iscla-
tion possible with door
closed.

(3) Included in the supply.
{4) Clearances to be taken up
through adequate shims.
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F3 draw-out circuit-breakers
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Fixing drillings
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| 416 |
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i

GSS,

Compartmentdoordrilling
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o

Terminals

Horizontal rear terminals

= "
2
Seo20 [l ]
2
(4]

A e ——e 4]

80 Joe] b—ts0

10 ~ 18
10 =i !!¢!==|'_—:=
S T U L
Y- BRI [ S
T ‘ i
15 i ‘ 15
| 147
{ !ma J_ma t
t = % ]
i F [
I 20 60

2000 - 2500 A

Vertical rear terminals

Frontterminals

(N 496

GSSAS045

GS5SA5046

2000 - 2500 A

2000 - 2500 A

Flatterminals

i\
i.b

2000 - 2500 A

SEZ. W-W

SEZ. W-W

G3SA5028

Arrangement of connections: 6 busbars 100 x 5 per terminal

Note

Neutral pole may have, upen
request, the same section as
ather poles {special version).
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Dimensions, information for installation, weights

Notes

(1} Any segregation of rear part
containing the connections,
at customer’s care.
Width of empty partequalto
that of circuit-breaker.

32

F4 fixed circuit-breakers

Dimensions

¥ Y
r
534 549
| |
— —
Hid 480 il =
RN 1l
| J |
. : Y 1 ——
| |
536 651
4?4 "“‘—-— 268 —H
fomr 155 ——— 1 55— =135 = 155 ——e—155—
1 1 1 L !
t | T T T | T
! : ! : | \ | !

@ | - | GINNCY \ | -
_ | Mi0 | Mi0
@0
g | j ‘ .

@ e —————

& I !

Y Y

64

516 i-—m

GS5A5062

631 i-—1o

Compartmentdoor drilling

7.5

ABB SACE
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{

¢

Horizontal rear terminals

1 o218 le1sf |

I pecch et
P ] i !
B0 20 o 20 60
4040,

40
b= 120 Hao

GSSAS064

3200 A

Vertical rear terminals

GSSAS065

Frontterminals

GSSAB066E

11xBmm

il

Arrangement of connections: 7 busbars 100 x 5 per terminal

GS5A5028

ABB SACE
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Dimensions, information for installation, weights

Notes

{1} Any segregation of rear part
containing the connections,
at custemer’s care.

Width of empty part equal to

that of circuit-breaker.

(2} Isolating distance:

— fromconnectedtoisolated
position ([}, for circuit-
breaker with isolation by
lever,

— fram conneciedtoisolated
for test position (M), and
from isolated for test to
isolated position (lI), for
circuit-breaker with isola-
tion possible with door
closed.

(3} Included in the supply.
(4) Clearances to be taken up
through adequate shims.

34

F4 draw-out circuit-breakers

¢
omensions

{

Iy, ({0
34(—-)- ’13
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ey

f et |

Y
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| i
S E— - ] |:
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T =H'H 1 480 =l = 4 455 i
T uill 1 mf|l 1 M1z i
1 - S 1
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~fl—1s | 18 —1 [ 18 | 18— |~ L3 45 2)|>
536 851 ;
@\ 1551 155 FA |-—135——|——155——!—-——155—-+ P
| : i i | : \
I ! I L lh 1 5 ! ! i
i | : o ! ‘
! 515 | 515
I |
1 I .
=L i ] [ _t
8 - I
Y Les M e

1

Fixing drillings

GS5A5072

+2 (4) +2 (4)
1 5372 ] | 652 2 |
' 536 ' ' 651 f

Compartmentdoor drilling

min

ABB SACE
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Terminals

Horizontal rear terminals

Frontterminals

[~ w

120 80

el o

* -——!40!40,---—-!40|r--

Vartical rear terminals

Flatterminals

T GHS N
e
[ L
PN
L 1 T R
g L £ e
: g R
8 om | !I L 1] 2060 g Esa] ey
40[40, 40 & el o 23
ber20- }——t e0 o157 o8 K
L—' 23
w
3200 A

GS5A5028

Arrangement of connections: 7 busbars 100 x 5 per terminal

3200 A

ABB SACE

35

ITSCBTCM0/AAND




Dimensions, information for installation, weights

IEEN F5 fixed circuit-breakers

761

708

!
p— 230 ————230 —

GISAS081 @7

, 2
| L@ mio
876 4035
824
—~ 380,5 —{
=1 72, St 230 ——— 230—
! , ;
- !
! i
I
i
I
¥

Notes

{1) Any segreqgation of rear part
containing the connecticns,
at customer's care.
Width of empty part equalto
that of circuit-breaker.
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GSEAS092

10—1

741

Compartmentdgordrilling

407.5

GSSAS003

256

484 min

L10,5

ABB SACE
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Horizontal rearterminals

——
q1*a ; : _‘LB : )
o %_w A
156 Il ; 156
| 10 10
e el L e
147 - | g 15 : | 147
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i 1 4 - o1 Loie] |
g 1 pmeedid | ! L e sl L
i A E T ¥
%EO 20 -Jsoiso‘soL-I— L lisane0 8020 5050’50l L4 20 60
195-=] |—} 80 195 80
3200 - 4000 A
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¢ ; ; 10
1018 x .i T S
s 0 LT N 10 1l5
e i
B i
P 157 ‘ ! Nr.10G21190 x Smm 11.’,
i [ :
‘,_ms j_1a 1
I selir ] His—L i
185 L bEgirrals 5 7
8 sy 140 2060
2 l o | oo
{*) included in the supply ] 20 | 195—|
5000 A
Frontterminals
™~ w

15015050}
it i}

Feliin
UL

GSSAS097

GSSAS006
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Dimensions, information for installation, weights

Notes

(1) Any segregation of rear part
containing the connections,
at customer’s care.

Width of empty part equal to

that of circuit-breaker.

{2) Isolating distance:

— fromconnectedtoisolated
position (), for circuit-
breaker with isolation by
lever;

- fromconnectedtoisolated
for test position (M), and
from isolated for test to
isolated position (Ill}, for
circuit-breaker with isola-
tion pogsible with door
closed.

(3) Included in the supply.
(4) Clearances to be taken up
through adequate shims.
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F5 draw-out circuit-breakers
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:
Terminals

Horizontal rear terminals

et

18 ) )
] : iy

DT N

156 !‘IH [N}_
; ‘,‘T'W-;

147 .
| !
I

i : | |
I - \
| 218 | @18 ] i - _@18 L @18 )

g _'_‘ i s gt t g‘ ! _'_ BB ;ﬁ %: !
ETT I 1 ET 71 T1 L f IF i 11
86020 lsosolsole ~—va0 2060 6020 —Jsolsolsple =40 20 60
185—~] ol g0 f—195—] 80
3200 A 4000 A

Vertical rear terminals

9

7xsmm Tx&mm 92 10 12

it~

e 4

Zl’..
=H=zl

=i

Sl
8- 8

GSSAS085

o

105

GSSAS086

195

3200 A

GS5A5028

/.‘
GSSAS087

Arrangement of connections: 10 busbars 100 x 5 per terminal

4000 A

ABB SACE 38
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Dimensions, information for installation, weights

40

F5 draw-out circuit-breakers

Terminals

¢

GSSAS5111t

Frontterminals

g

GSSA5114
n

(*) inciuded in the supply

W

195 80

ﬁ50!50!50!-r-—!40!—-

Fereurralded
o

GS5A5115

Arrangement of cennections: 10 busbars 100 x 5 per terminal i

4000 A
—\‘N—ﬁﬂ—
grelore
¢ o|d e

| \

| |
ool ¢

g o-blele
) N N

ABB SACE
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Flatterminals

195 80

80 ‘w{h 5050 50 40
L :

o N B W RO

o A (mm)
% F53200 45
<

F5 4000 62

3200 - 4000 A

@

®

|
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Dimensions, information for installation, weights

F6é draw-out circuit-breakers ‘
Y {0
Y 34 ] 13
_ i
[ | H
B T 1 ¥
T HH + 480 4755 i i
{ iy 4 i "
HH M2 u "
i i il QL i i
" - 1 n
% 7. . Lo —— {1
] l—15 | 15....] e L30 -—2]|—45

515

GS8A5121
.

Ce ()

Fixing drillings

-2 (4
1002 2 )
} 1001 !

Naotes

(1) Any segregation of rear part
containing the connections,
at customer's care.

Width of empty part equal to

that of circuit-breaker.

(2} Isolating distance:

-~ fromconnectedtoisolated
position {1}, for circuit-
breaker with isclation by
lever;

— fromconnectedtoisolated
for test position (Il), and
from isolated for test to
isolated position (lil}, for
circuit-breaker with isola-

tion possible with door Compartmentdoor drilling L ,
closed. g —A—
{3) Included in the supply. % 180~
{4) Clearances to be taken up 8 269
through adequate shims.
42 ABB SACE
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®
Terminals

Vertical rear terminals

20_-—|-|——~95

=—165—=
ax5mm 9X5mm

GSSA5028

6300 A

Arrangement of connections: 12 busbars 100 x 5 per terminals

®
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_ Dimensions, information for installation, weights

Notes for installation ‘ )

Clearances for circuit-breakers within compariment

3 POL 4 POL
l-‘— D *—l [ D I-— B ————-T+A
| e———————— C — l_ "
o}
g
g
QL —————— - -
Circuit-breaker Fixed version Draw-out version (
A B c D D1 A B c D b1
F1B-FIN-F1S
1250 1600 2000 50 300 100 329 425 130 300 100 329 425
FiH-F1V -FiL
1250 1600 50 300 80 329 425 130 300 80 329 425
F2S
2500 3000 50 300 80 410 506 130 300 80 410 506
F2H- F2V - F2L
2000 2500 50 300 80 410 506 130 300 80 410 506
F3s
2000 2500 3000 105 350 150 410 526 150 350 150 410 526
F4S
32003600 105 350 150 531 646 150 350 150 531 646
F5S - F5H
3200 4000 5000 105 300 150 756 871 150 350 150 756 871
F6S - F6H
6300 — — - — — 150 350 150 996 -

Notes

~The “C" dimension ist the mini-
mum distance from circuit-
breaker to insulated or
earthed wall protected with {
min. 3 mm thick insulating
sheet.
- Data are applicable for use
with service valtage of 690 V
or less.
The compartment height is re-
ferred to upper walls protected
with an insulating sheet.

44 ABB SACE
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"@nstauaiion positions

The circuit-breakers must be mounted in vertical position
only.
Dimensions of the compartment

The table belowindicates the overall dimensions of a circuit-
breaker compartment for instaliation in a L.V. switchboard.

g
Fixed version Draw-outversion
C Dimensions

Fixed version . Draw-out version

E F (3 POL) F14POL) G E F (3 PCL) F1{(4POL) G
F1 485 384 479 356 485 384 479 514
F2 485 466 561 356 485 466 561 514
F3 625 466 581 4675 625 466 581 576
Fa 625 586 701 4675 625 586 701 576
F5 625 an 926 467,5 625 811 926 576
F6 — — — — 625 1051 — 576

ABB SACE 45
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_ Dimensions, information for installation, weights

Table of circuit-breaker weights

Weights are deemed to apply to circuit-breakers complete
with SACE PR1 releases and with the relevant current
transformers, any ciher accessories being excluded.

0

Weights of draw-out circuit-breakersinclude the moving part
plus the fixed part with horizontal rear terminals (or vertical
terminals, if the horizontal ones are not provided}).

Circuit-breaker type Fixed version

Draw-out version

3 POL (kg)

4 POL (kg)

3 POL (kg) 4 POL (kg)

F18B-N 50

SO T
»mg«w«Qaﬁﬁ-u:auvﬁvﬁﬁ¢wiyﬂi
§3ds Pyesi

Bbgh e B A SRR ?& e
mmmmm
H e e

Fi18

63
55w e 3
B

&

v
G e
53 i 8 iy G s 2 o

F1 H-V

F1L

F2S

F2 H-V

F2L

F38

F4 S

F5 S-H

F6 S-H

ABB SACE
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Protection releases

®

ABB SACE

SACE PR1 microprocessor-based overcurrent releases for

alternating current 48
SACE AR1 analog solid-state overcurrent releases for
(4.2, ] alternating current 58
SACE EG electromagnetic overcurrent releases for direct
[ 4.3 current 61
47
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Protection releases

A

PR1/P protection unit
B

PR1/A amperometric unit

Cc

PR1/C control unit
D

PR1/D dialogue unit

48

[EEB SACE PR1 microprocessor-based overcurrent releases for alternating current

For the a.c. protection of SACE Megamax F air circuit-

breakers are used the solid-state microprocessor-based

releases of SACE PR1 series, of advanced conception,

which have been specifically designed to ensure a full

protection in installations with the highest level of automation

and monitoring. Thesereleases, besides, enable the collection

of alarge range of information related to the installation and

tothe controlinteraction with the centralized operating system

for the automatic control.

The SACE PR1 releases offer the following advantages:

— high accuracy

— easy of use

— reduction of dead times in the operation of the installation
for checking and maintenance works

— restricted designing and running costs for the installation

— compliance with the international Standards IEC 68-2 as
regards the endurance to mechanical stresses (shocks
and vibrations)

— availability of an efficacious means of checking the opera-
tionthrough the TS1 test apparatus which is obtainable as
accessory.

The SACE PR1 solid-state microprocessor-basedreleases
consist of following elements:

— PR1/P protection unit.This unit achieves various protec-
tive functions and is usually supplied with the circuit-
breaker arranged for the basic L and | protections (S and
G functions can be added on request).

4§ :\

— PR1/Aamperometric unit, This unit performs the meas-
uring of line and earth fault currents which are shown on
the LCD display, without the need of amperometric trans-
formers in the installation. It is supplied on request.

— PR1/C control unit. This unit carries out the measuring of
circuit-breaker and line parameters, which are shown in
display, and makes the release available for use in an
installation with zone selectivity interlocking. Itis supplied
onrequestandrequires the presence of the PR1/P protec-
tion unit.

— PR1/D dialogue unit. This unit carries out the bidirec-
tional dialogue between circuit-breakers and centralized
system, and permits the electronic local or remote protec-
tion programming. Itis supplied on request and requires
the presence of the PR 1/C control unit.

— Current transformers. They are mounted on the output
terminals of the circuit-breaker poles. Always three cur-
renttransformers are deliveredfor three-pole circuit-break-
ers and four for the four-pole circuit-breakers. A loose
transformer, to be mounted outside the circuit-breaker,
will be supplied later, on request, for the three-pole circuit-
breaker in the presence of the G protective function
against earth faults.

Forfurther details on the composition of SACE PR1 releases
see paragraphs 4.1.4-5-6-7.

b= BRRTECH] | SACE PRY

8

‘6m1:| 4

ABB SACE
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[?@ower supply

The PR1/P protection unit requires no auxiliary external
power supply; for the other units, instead, an external power
supply is necessary, which should meet the following
characteristics:

The indicated characteristics can be achieved by means of
a static continuity group branched from a busbar system
located ahead of the circuit-breaker.

This continuity group may be the same as that normaliy used
for the calculating units present in the installations with
centralized control system.

EXEN Rated currents of releases

The SACE SD-S1 converter can be used, when an auxiliary
48V d.c.voltage is available (see chapter "Accessories and
spare parts”):

Vin=48Vd.c.

Vout=220Va.c.

fout=50Hz

P out = 20 VA.

Note

The amparometric unit, the control unit and the dialogue unit are of
the plug-in type. They can be fitted by the customer himself into the
release case which, therefore, maintains its extarnal dimensions
unchanged. In the protection unit there is an accumulator battery
which is used for the trip test and to restore the magnetic indicators.
The PR1 keeps the accumulator battery charged by means of a
minimum constant current taken from CTs, when the circult-breaker
is crossed by a current greater than 0,1 x In. Before switching the
installation on, itis necessary to check that the accumulater is fully
charged, otherwise it must be recharged by use of the battery
charger mod. BC3 (supplied on request).

The performance of the PR1/P protective functions is in any case
fully warranted even if the accurnulater battery is missing, defective
or down.

Phase
Neutral

Circuit-breaker 250 400 800 1250 1600 2000
type 125 200 400 625 800 1000

2500 3000 3200 3600 4000 5000 6300
1250 1500 1600 2000 2000 2800 3200

Repsiee
abedia e
CWEinean

o

ABB SACE
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Protection releases

o

50

Protective functions and set values of SACE PR1 releases

Protection against Overload Short-circuit Short-circuit
Trip Inverse long delay Inverse short delay Definite short delay
Symbol L S S

Set values {hand
adjustment by steps}

11 = 0,4-0,5-0,6-0,7-0,8-0,9-
0,85-1xIn

1t = Scurves A..E (1)

12 = 1-1,5-2-3-4-6-8 x In

t2 = 7curves A,.G (1)

12 = 1-1,5-2-3-4-6-8xIn

12 = A=0,1 - B<C,2 - C=0,3
D=0,4 - E=0,6 - F=0,8

G=1s
Set values (electronic H=04.1xln 2=1..8xln I2=1..8xlIn
adjustment) with dialogue
unit t1=25..305s (4) 12 = 0,1...15s(5) t2=01..1s
Protection against Short-circuit Earth fauit Earth faust
Trip Istantaneous adjustable Inverse short delay Definite short delay
Symbol | o) Go G

Set values (hand
adjustment by steps)

13 = 1,5-2-3-4-6-8-10-15x In

i4 = 0,2-03-0,4-06-0,8-1x In
3)

t4 = 6 curves A..F (1)

14 = 0,2-0,3-0,4-0,6-0,8-1xIn
@) :

t4 = A=0,1- B=0,25- C=0,4
D=0,6 - E=0,8 - F=1s

Set values (electronic
adjustment) with dialogue
unit

B3=15..15xin

14=02.1xlIn

M=-01.15s(6

4 =02 . 1xn

4=01.1s

In = Releaserated current (corresponding to the rated primary current
aof current transforrers).

(1) Time-current curves with It = constant characteristic.

(2) Types ol trip selectable through change-over switch, Function G
requires 4 current transformers (see electrical circuit diagram,
sect. B).

{3) The function is inhibited for current values higher than 5 x In.

{4) WValues obtained at6 x 1.

{5) Values obtained at 10 x In,

{6) Shortest trip times.

{7) When selector is in OFF position, a trip gurrent threshold at
18 x In with 1,2 s time is automatically inserted.

Note: the L, 8, | and G functions can be cut out by the OFF position.

ABB SACE
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% Time-current curves of SACE PR1 releases
Functions L-S-|

2 2
1"t IN I't OUT
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setting current (11).
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Protection releases

Time-current curves of SACE PR1 releases t
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11
12

e

Trip current threshold setting selector switches

Trip time setting selector switches

Opening test pushbutton

Pushbutton for resetting the trip, microprocessor malfunction
and temperature rise indications

Magnetic tripping indicators

Prealarm and alarm signal lamp to indicate overcurrent
Selector switches for cutting in and out the thermal memory
(L-S protections)

Selector switches for the choice of the time-current curve
(S-G protections)

Limit temperature magnetic indicator (with signalling only or
tripping and signalling possibility). It automatically resets when
temperature falls below 70 °C

Microprocessor malfunction magnetic indicator (with signalling
only or tripping and signalling possibility)

LED display for measured quantities

Pushbutton for current measuring (three phases, neutral and
earth current)

Pushbutton for displaying the phase voltage and line voltage
measuring

ABB SACE

16
17
18

19
20

21

22
23
24
25

Pushbuttons for measuring cosj - kW - Hz - No. of operations and
the per cent contacts wear

Signal Iammfarning that the circuit-breaker main contacts need
servicing

Selector switches for zone selectivity interlocking insertion
Zone selectivity interlocking inserted indicators

Keyboard for electronic local protection programming and for
programmed parameters reading

Local/remote programming selection indication

Ith = In rated current of release (corresponding to the rated
primary current of current transformers)

Selector switch for selecting alarm only or circuit-breaker tripping
due to malfunctions as per items 9 and 10 above.

Note: the “tripping” position SHOULD NOT BE USED if only the
PR1/P protection unit is present. It can, instead, be used in the
PR1/PA-PR1/PC - PR1/PCD configurations.

Serial number of PR1/P release

Control unit reset pushbutton

Serial number of the PR1/C control unit

Serial number of the PR1/D dialogue unit

53
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Protection releases

{}

In case of four potes having
the same gross-section, the
neutral setting is the same
as that of the other poles.

("}

(2
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-
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The amperometric unit must
be power supplied by an
auxiliary external power
source. Selectable supply
voltages: 110V and 200V -
50/60 Hz.

Forits operation, the control
unit requires a stabilized
auxiliary power source and
requires the presence ofthe
PR1/P protection unit.
Selectable supply voltages:
110 and 220 V - 50/60 Hz
{seepar. 4.1.). Ford.c. sup-
ply, the SACE SD-S1 con-
vertaris required (see chap-
tar 7 “Accessories and spare
parts”™).

Forthis measuring, the pres-
ence of the above mentioned
VT or the connection of a
voltage proportional to the
line voitage is required.

PR1/P protection unit

The protection unit can perferm the following protective

functions:

- prtlatection against overload (L} - processing the r.m.s.
value

— selective protection against short-circuit {S) - processing
ther.m.s. value

— instantaneous protection against shert-circuit (1) - process-
ing the Ip/VZ value

- prcl’tection against earth fauit (G} - processing the r.m.s.
value.

The r.m.s. value processed in the functions L, S and G
expresses the real energy content of the let-through current
regardless of the wave form.

Each protective function can be cut out by hand through the
relevant trip current threshold selector switch (OFF posi-
tion); care must be taken to ensure that not all 4 protaction
functions are left in the above OFF position.

The protection unitis provided with the following devices and
functions:

— indications (separate for each protective function) of the
operation of each protection and, for the L and S protective
functions, display of the line current value prevailing at the
time of tripping

— microprocessor operation control

— control of the limit temperature attainment inside the re-
lease case (70 °C)

— pushbutton for resetting the protection operation, micro-
processor malfunction and temperature rise indications

— function test pushbutton {causing the circuit-breaker to
trip)

- hand planning of pratection functions

- electromagnetic tripping device for circuit-breaker

X PR1/A amperometric unit (on request)

in addition to the protections described initem 4.1.4, it also

performs the foliowing functions:

— It measures the r.m.s. value.

Tolerance: + 10% from0,0410 0,15 x In
+3%from0,15t01,2xIn
+10%upto 6,0 xIn,

— Current measuring is carried out through the same CTs
used by the PR1/P protection unit and mounted in the
circuit-breaker.

- It continuously displays the current of the most loaded
phase.

PR1/C control unit (on request)

The control unit makes it possible to display the electrical
quantities related to the protected line, to achieve the zone
selectivity interlocking and the control of electrical devices
through power relays housed inthe release case. Indications
and operational possibilities of the control unitare as shown
below. (%}

Measuring of electrical quantities with LED display

— Currents

a} Value of the current on the phase with the greatest
load, continuously displayed.

b) Valuesofthe currents onthe remaining phases andon
the neutral as well as the earth current may be dis-
played by means of a pushbutton.

c} Storage of the currentinterrupted on the most lcaded
phasein case of circuit-breaker tripping by operation of
the protection unit. Reset is only possible by use ofthe
proper Reset pushbutton,

¢

— input (coming from current transformers) and output {go-
ing to the electromagnetic tripping device) connections
achisved with multipole connectors fitted with mechanical
lock against any casual disconnection

~ protection cover to discourage tampering with adjusting
devices.

The protection unit features the following characteristics:

— operation from -25°C to0 +85°C

— operation requiring no auxiliary external power source
since the current transformers provide power for the
release and the electromagnetic tripping device is taken

. from the current transfermers that feed the unit

— neutral protection with automatic setting to 50% of the
current values present on the phases {when the current
transformer is present on neutral (")

— single simultaneous adjustment on the three phases and,
when provided, on the neutral

— wide range of tripping current and time settings

— tripping characteristics unaffected by the ambient tem-
perature

— constant characteristics and operational reliability even in
ambients with the presence of strong disturbances and
polluting agents

— possibility of carrying out the functional test even with
circuit-breaker isolated, the test circuit being power sup-
plied through an accumulator battery contained in the
release case

— possibility of selecting an instantaneous reset or delayed
reset after tripping due to overload. The latter simutates
the cocling characteristics of a thermal overcurrent de-
vice.

— Values of currents on the remaining phases, the neutral
and the earth current may be displayed by keeping the
relevant pushbutton depressed.

— By concurrently pressing and releasing the “N” and "G"
pushbuttons, the highest line current stored after the last
operation of the relevant “Reset” pushbutton will be dis-
played.

— Minimum currentdisplayed: phase current 0,08 x In
neutral current 0,04 x In
earth current 0,04 x In,

— The maximum current that can be displayed is 9999 A; in

case of higher valuegs, the display will show “—". {}

— Line and phase voltages canbe displayed by pushbutton.
Voltage measuring is carried out through a special ABB
SACGE voltage transforrer cod. 56089 not belonging to the
SACE PR1 release but avaitable on request.

— The active power can be displayed by pushbution (%).

— The power factor for balanced loads can be displayed via
apushbutton(®).

— Frequency to be displayed by pushbutton in the range of
14 to 88 Hz.

Indications concerning maintenance

— Number of mechanical operations made by the circuit-
breaker (manual operations and trippings through the
pratections) can be displayed by means of a pushbutton.

— Percent indication of contacls wear (0% = perfect con-
tacts) that can be displayed by means of a pushbutton.

— Indication of contacts needing servicing (through LED
signal lamp) when contacts wear > 80%.

ABB SACE
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@Operation commands

- Zone selectivity

Zane means the part of installation comprised between
two or more circuit-breakers connectedin series. Through
a simple connecting wire, every circuit-breaker that per-
ceives a fault, will communicate it to the one installed
upstream: the fault area is the one located immediately
downstream of the circuit-breaker that perceives the fault
but receives no communication from those placed down-
stream. The zone selectivity permits to shorten the trip-
ping times for the circuit-breaker closer to the fault, with
respect to those required by the time-type selectivity.

Trips in definitely shorter times (which for the PR1 are of

the order of 50 ms) make it possible to reduce thermal

stresses on the protected part of installation.

This type of protection is applicable t¢ the § and G

protective functions only. Besides, it is necessary that

these functions be preset for the definite delay trip charac-
teristics {otherwise said selectivity will be ignored).

Toenablethe zone selectivity, besides the aforesaid, also

some simple aperations should be carried out for each of

the S and G functions:

1) the connectors X3 of the invoived circuit-breakers
should be connected to the outputs of the functions
K51/ZS out and/or K51/ZGout with the corresponding
inputs inthe circuit-breakers K51/ZS inand/or K51/Z2G
in located immediately ahead of them.

If the connections have been carried out correctly, the
outputs (out) of the first circuit-breaker in the chain
must be no-load, while the inputs (in) of the last circuit-
hreaker in the chain must be open;

on the PR1/C unit of each circuit-breaker |nvolved in
the zone selectivity, the selactor switch or both selec-
tor switches 2SI, depending on which function should
be enabled, must be set in ON: this operation is
confirmed by the corresponding signal lamp.

2

-

— Indications
For each controtled part, a contact (without potential) is
available for remote indications of:
a} microprocessor malfunctions
b} temperaturerise inside the protectionunitcase (=70°C)
¢) L protection in prealarm
d} L-S-I-G protections in the tripping band
e) tripping by the solid-state release {combined with cne
of the functions in d}
f) contacts wear (for contacts wear = 100%).

Analog output for PLC or for remote current measuring

— Qutput 0...20 mA d.c. en chmic load < 600 ohm (20 mA
corresponds to 1 x In). The cutput current is related to the
current of the most loaded phase.

Zona Zone
Zone Zone

Zona Zone
Zone Zone @

Fom===
x OUT

LN N

Zona Zone
Zone Zone @

PR1/D dialogue unit (on request)

The dialogue unit gives infermation on electrical quantities,
alarms and the circuit-breaker conditions detactable by the
control unit according to the centralized control protocol of
the installation. Besides, it receives the operational com-
mands for the circuit-breaker transmitted by the central
system,
The gconnection of the dialogue unit implies the cut-out of the
protection unit manual programming. This is done by simply
mounting the opagque protection cover on the trip time and
current values selector switches on the unit front side. The
programmed values are displayed on the control unitwhen-
ever recalled by use of keyboard.

Programming is carried out electronically by use of the
@eyboard provided onthe dialogue unitwhen the connector

of the central system connecting cable is not plugged in.
Instead, when this connector is plugged in, programming
accurs by remaote control via the central operating system.
The “local/remate” programming is signalled by two LED
displays located on the dialogue unit.

Note: the presence of PR1/P and PR1/C units is required.

ABB SACE

Data transmission

The dialogue unit sends the central system ail information
present in the contral unit {with the exception ot the analeg
output for current measuring} and allinformation concerning
the circuit-breaker status (open/closed, connected/isolated,
¢losing springs charged/discharged).

Data reception

The dialogue unit is capable of receiving the following infor-
mation from the central system:

a) Protection unit programming

b) Circuit-breaker opening

¢) Circuit-breaker closing.

Pialogue interface

Standard: serial link RS485.

Communication protocol ABB INSUM.

Transmission speed programmable from 300 bit/s to
19200 bit/s.

e Primary circuit

Definition of zone

Connection for the zone selec-

tivity of a function (S or G)
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Examples of connection with the central control and supervision unit

Inthe PR1/PCD configuration the releases candialog and be
governed by a central control and supervision unit. Fromthe
various possible solutions the best suited, since it has been
specifically designed, is shown in the diagrams on page 57.
Besides these two solutions, also the interfacing with a
personal computer or with other systems is possible, provi-
ded they are compatible with the interface and with the
transmission system used.

a. SACE INSUM system

The used interface, the RS485, defines a serial communica-
tion system which can accept cne Master and up to 32
Slaves. In this layout, the Master is the central switchboard
unit "BAG"; the slaves are the PR1/PCD releases or the
MSG user units of the SACE INSUM system: a central unit
can, therefore, connect up to 32 circuit-breakers or agroup
of circuit-breakers, cantrolled by PR1/PCD, and other switch-
ing devices, controlled by MSG, where their total does not
exceed 32.

Each SACE PR1 is identified by its own address selectable
by means of 5 bits ofthe dip-switches located onthe dialogue
unit.

Other dip-switches on the same unit permit to determine
the communication speedwhich, inthis specific case, should
be 2600 bit/s.

The BAG unit enables a centralized switchboard control for
mare circuit-breakers or devices. The same unit may be
connected, via the RS232C interface, to a personal compu-
ter or to a higher level control system (see CAT 0-61/1).

b. SACE INScontrol system

Through this system, the SACE Megamax circuit-breakers
are inserted in alarger M.V./L..V. controi system. The instal-
lation/s connected to the system can be controlled either
locally orfrom a centralized post. For furtherinformatien and
for a close review of the detailed advantages, consult the
ABB SACE Systems catalogue CAT 0-61.

q |
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[EEA SACE AR1 analog solid-state overcurrent releases for alternating current

The SACE AR1 analog solid-state overcurrentreleases are
suitable for use in a.c. 50/60 Hz circuits only and are fed by
currenttransformers. They can be used as an alternative to
the SACE PR1 solid-state microprocessor-basedreleases.

The SACE AR1 releases have the following characteristics:

— no limit to the breaking capacity even for the lowest
release rated thermal currents

— operation requiring no auxiliary external power source

— neutral protection with automatic setting to 50% of the
current values present on the phases

— possibility of combining two protection functions: LS or LI

— single and simultaneous adjustment on the three phases
and on the neutral

— wide range of tripping current and time settings

— tripping characteristics unaffected by the ambient tem-
perature

— constant characteristics and operational reliability evenin
ambients with highly polluted atmospheres

— suitable for operation with ambient temperatures from
-10°Cto +60°C

— possibility of providing an electrical interlock to preventthe

€

circuit-breaker from being closed when the moving part of
connector XK (wired to the current transformers) is not
plugged in the fixed part (mounted on the solid-state
release). This interlock is possible only if the circuit-
breaker is equipped with an undervoltage release

— availability of an efficacious means of checking the opera-

tion throughthe TS1 testapparatus which is obtainable as
accessory.

SACE AR1 analog solid-state overcurrent releases consist
of the following elements:

— 3currenttransformers (4 current transformers for four-

pole circuit-breakers);

- arelease case incorporating the power supply system,
the protection circuits for the type of release chosen, the
control module with which it is possible to check that the
release is working properly by connecting an external
supply current, the connector for the currenttransformers
(XK) and the connector for the electromagnetic tripping
device (XO);

— a special electromagnetic tripping device (YO1) that
operatesthe mechanical release unit of the circuit-breaker.

AR1 - LI

ABB SACE
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6% Rated currents

Circuit-breaker type

F1 F2 F3

F4 F5 F6

Phase Neutral 250

1600 2000 2000 2500 3000 2000 2500 3000 3200 3600 3200 4000 5000 6300

{(
Protective functions and set values

Protection against Trip Symbol Setvalues (adjustment by staps) - (See cunves)
H=05-06-07-0,8-09-10xIh
Overload Inverse long delay L(1) . MIN - INT - MAX 2) (3)
T 2-55-12s
. . 12=2-3-4-6-8-10xIn
Shont-circuit Definite short delay S

12-0,15-0,3-0,455

Instantaneous {adjustable)

13=2-3-4-6-9-12xIn

C

ABB SACE

In=

(m

(2)

(3

Release rated current
(correspanding 1o the
rated primary steady cur-
rent of current transform-
ers).

Fitted with protection that
operates in presence of a
current | > 10 x In with
0,45striptime. Resetlime
of the L protective func-
tien is 5 s at the mast.

Threetime-current curves
selected by selector
switch.

Values obtained at 6 x 1.
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Protection releases

Time-current curves of SACE AR1 releases ‘
L)
2000 S0 10006
-5 .7 1 2 kl 4 5 7 " on w0 50 0 100 200 00 4050 TR 1000 000 000 7000
00t 10000
000 000
5000 5000
2000 4000
3000 3600
2000 2000
1000 1000
™ 700
500 500
00 400
300 300
00 0
100 100
70 0
50 50
40 40
30
ow 0
10 Rl
7 T
5 5
F 4
1 El
2 2
1 1
T \ 7
-5 —— [~ ! ~ -8
) T Q45 -
a ] 03 ] >
M
: g n )
m 015
.1 il 1 A
1 \
. i T T T TIN o
.05 :— L]
Sl L -
I *
e L k
g I
RN !
@ 0 | [ 0
o L] T 1 H 3 4 35 T 10 = 0 4 S50 m 100 200 300 400 500 YOO 1000 2000 4000 7000 ’
3000 5000 10000
]
("} For§and | functions: multi-
ples ofthe releaserated cur-
rent (In).
(*) For L function: multiples of
the setting current (11}.
60 ABB SACE

ITSCB TC/10/AA/Q




C%' SACE EG electromagnelic overcurrent releases for direct current

The electromagnetic overcurrent releases inthe SACEEG  able for circuit-breakers up to 3600 A in special version for
series suitable for d.c., are of the direct-acting type, with  voltages up to 1000 Vd.c.
adjustable instantaneous and delayed trip. They are avail-  For further information please centact ABB SACE.

Rated currents of releases

Selection table
Low threshold protection (') High threshold protection (')
Rated current of release Instantaneous trip Instantaneous trip Delayed trip
In {A) Im=1,2...36xIn(A) Im=3..92In{A) Im=3..9xIn(A)
t=0,15/0,4s
2O00(2) - | 24000 . 7200 i 2400 L7200
4500 3750 11250 . 11250
2400 6000 18000 18000
3000 7500 .. 22500 20500, -
3600 9000 .. 27000 27000
T ahag U geno .. 28800 "paago. . (1) These two protections are
e - - : e - - - in alternative
4320 ... 12960 ‘10800 .. 32400 32100 (2) Minimum tripvalue = 1500 A
i
1
\
ABB SACE 61 ‘
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Protection releases

Time-current curves of SACE EG releases ‘
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In = rated current of
release

Im = setting current

t = settime

tolerance = i 20%
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Derived and special versions
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Derived versions

The derived versions described below are available for all
types of circuit-breakers and for alt their respective rated
uninterrupted currents.

They areidentified by adding, after the circuit-breaker code,

the derived version code as shown in table below.

Note: for circuit-breakers F1 and F3 up to 3000 A, the four-pole
version is, on request, supplied with equal poles.

Circuit-breaker ldentification code of derived version

Cs

MTP MT

At b oS
«wnmmm:w*www

elans]
R
n i un o
Jakt ﬁmawmw&w o
Sl s i e 3 e

wwwnwnwmxwvmw&wwww
& o S

b1 535 3 S5 BT

meps st ol LU e ww;ewwaw
gitugst bt ke ihieen
s i S S rde s i et Bt

Switch-disconnector (MS)

This version differs from the circuit-breakers only in that it
has no overcurrent releases.

The switch-disconnector may be supplied in fixed or draw-
out version complete with fixed part.

EREA Sectionalizing truck cemplete with fixed part (CS)

This version is derived from a draw-out circuit-breaker in
which all intarruption parts and the operating mechanism
have been replaced by simple connections between the

and the lower contact.
It is used as a (no-load) isolator where such use is allowed
in the plant.

Earthing switch with making capacity (truck only} (MTP)

This version is derived from the moving part of a draw-out
circuil-breaker inwhich the overcurrent releases have been
removed andthe l[ower or upper isolating contacts have been
replaced by shori-gircuit and earthing connections.

The earthing switch is introduced into the fixed part of a draw-
out circuit-breaker to carry out inspection or maintenance

Earthing truck (MT)

Similarly to the sectionalizing truck, this version is derived
from the moving part of a draw-out circuit-breaker in which atl
interruption parts and the operating mechanism have been
replaced by simple connections between the upper contact
and the lower contact. The lower or upper isolating comacts
have been replaced by short-circuited and earthed connec-
tions.

assasaie
GeaAsI

—— L E——

MTP

works on the external circuit with complele safety and is
used in cases inwhich the earthing of installations may occur
with residual or recovery voltage.

The earthing switch may, on request, be provided with upper
ar lower isolating contacts.

The earthing truck is temporarily introduced into the fixed
part of a draw-out circuit-breaker to carry out maintenance
works on the external circuit when there is no residual
voltage.

The earthing truck may, on request, be provided with upper
or lower isolating contacts.

38As2I2
nssamg

MT
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(% Special versions

i

SACE Megamax 3F2L 6000 high rating current-limiting circuit-breakers

The 3F2L 6000 current-limiting circuit-breaker features par-
ticularly short break times and exceptional values as to the
rated uninterrupted current and breaking capacity. These
features make it suitable for the specific use as “bus-tie
breaker" in L.V. installations with high power ratings. The
circuit-breaker, in its unigue three-pole version, consists of
three-pole current-limiting circuit-breakers of the F2L 2500
type.

Each pole of the three F2L 2500 circuit-breakers may be
provided with instantaneous electromagnetic overcurrent

releases with 10 kA fixed current setting. The proper opera-
tion of each SACE Megamax 3F2L 6000 circuit-breaker is
ensured by a logic group, to be installed in the switchboard.
Each single pole of the 3F2L 6000 circuit-breaker is, in
particular, eguipped with a spring charging geared motor,
with shunt closing, shunt opening and undsrvoltage re-
leases, with auxiliary cantacts for circuit-breaker and posi-
tion contacts for the moving par, with circuit-breaker tripped
signalling contacts and anything necessary to ensure the
simultaneity of operations.

Characteristics

EXEEA F/E circuit-breakers for voltages up 1o 1000 V

The SACE Megamanx circuit-breakers can be supplied, in
special version, for voltages up to 1000 V a.c. and d.c.

The circuit-breakers inthis version are called F/E and derive
fromthe corresponding F types of which they have the same
versions and accessories. The F/E circuit-breakers are

Circuit-breaker type

Derived from circuii-breaker

particularly suited for installation in mines, electrochemical
plants, for traction, etc.
Their electrical characteristics are shown in the table below.

Note: for F1S/E - F3S/E - FAS/E circuit-breakers, the distance of
arcing chambers to the insulated wall must be 250 mm.

T

Pty
e
e a

Rated d.c. uitimate breaking
capacity {T=10-15 ms)

500V — kA
750V -—KkA
1000 V - kA

50 (1)
40 (2)
15 (2) —

100 (1)
75{1)

(1) Connection as shown in fig, A (three-pole circuit-breakers).
(2) Connection as shown in fig. B {four-pole circuit-breakers).

ABB SACE

(3) For the rated breaking capacity at voltages below 750 V a.c., the
values on pages 10 - 11 are applicable.

E

%+
+*

EG

P ———

—
* 41‘;—\

—

EG
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Derived and special versions

Note

Paragraphs 5.3.2. and 5.3.3.
contain some reference patterns
for cellecting data necessary to
finalize the order for the replace-
ment of SACE Otomax circuit-
breakers by SACE Megamax
circuit-breakers.

66

B Circuit-breakers for thermonuclear power stations

SACE Megamakx circuit-breakers are available (onrequest)
inspecial version in compliance with ENEL (National ftalian

EEXA Other versions

SACE Megamax circuit-breakers may, on request, be de-
signed in special versions suited for particularly aggressive
atmospheres, and for marine and antiseismic installations.

[EEA Interchangeability of circuit-breakers

On account of the high quality and long life of the air circuit-
breakers made by ABB SACE, there are low voltage
switchboards which have been installed for a long time and
are stillvaluable from a mechanical point of view and in their
general operational serviceability; but they are equipped with
circuit-breakers which may present spare parts problems or
are not, in general, suited for remote conirol.

The SACE Megamax circuit-breakers have been specifically
designed for resolving this problem.

Proper Kits, that inctude the modern and best functional
SACE Megamax circuit-breakers, are made available for the
purpose of replacing the old circuit-breakers exploiting all the
components of the switchboard. Theinsertion of the new part
into the old one takes place most quickly and without the
need of remaking the connections.

Electricity Beard) technical specifications forthermenuclear,
thermal, hydroelectric power stations.

Nate: for information cencerning the use of circuit-breakers for
motor switching and protection, please ask for ABB SACE
pamphlet “Technical Information No. 117,

The Kit for adaptation purposes includes:

— the complete circuit-breaker, in any version

any metallic frame parts and copper connections
drilling template for compartmentdoor
interconnection diagrams for auxiliary circuits
instructions.

Kits are precodified to make ordering very easy and to
enable short lead times.

The proposed solution offers sure technical and economical
advantages as confirmed by important supplies already
made or in the process of being finalized with important
Italian and foreign companies.

¢
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ii Interchangeability table for SACE Otomax air circuit-breakers in three-pole draw-out version

with SACE Megamax type circuit-breakers

Type Breaking capacity Terminals Ixh

Type Breaking capacity Terminals lxh

In

o Y gy Eg
SACE OtomaxP1 A B00A 32KMwwy .

R

SACE Megamax F18 4350 4% 40%A; &
i g P

»

SACE Otomax P1B 1000A  3ZKA" i, ;fff‘ éﬁ

SACE OtomaxPZA 800A 52KA s, 1
SACE Otomax P2 B 1000A 52KA %4
SACE OtomaxP2C (200 A -S5KA " 78 4y

B .ﬁ',@m%&%

e e e
SACE Megaajj?xff:&; 1§5§§f

B %%ﬁ&‘w{ %

SACE Otomax P1 A 1250A - 1z

SACE Otomax P1B 1600 A

SACE MegamaxF1B. 12
SACE Megamax F1B: 16

55 ] 5 SOXAET

SACE Otomax P2 A 1250A
SACE Otomax P2 B 1600 A
SACE Otomax P2 C 1600 A

SACE Megamak F15 42
SACE Megamax F1S
SACE Megamax F1S <1600

SACE Otomax P1 A 1600 A
SACE Otomax P1 B 2000 A

Pa— RLE TN
SACE Megamax F18 %mﬁ ;% H
SACE Megamax F1B-2000 4., 0K

SACE Otomax P2 A 1600 A
SACE Otomax P2B 2000A 5
SACE Otomax P2C 2000A 5!

SACE Megamax FS*1600
SACE Megamaxfi%m&
SACE Megamax F15" 26004

SACE Otomax P3 A 1600A ' 75KA= ,
SACE Qtomax P3B 2000 A 75KkA'% uyy
{ @ sACE Otomax P3C 2000A.

SACE Megamax F1H' 1600iAs
SACE Megamax F2H** 2000,
SACE Megamax F2H*2000:Ay

SACE OtomaxP1 A 2000A
SACE OtomaxP1B 2500A

SACE MegamaxF28 2000.As ..
SACE Megamax F2S 2500 A 5,

SACE Otomax P2 A 2000A
SACE OtomaxP2B 2500 A
SACE Otomax P2C 250CA

SACE Megamax F25 2000 A+ .
SACE Megamax F2S 2500 A:
SACE Megamax F25. 2500 »

SACE OtomaxP3A 2000A 75kA "~ -y .
SACE Otomax P3B  2500A 75KA ~ = ... '2
SACE OtomaxP3C 2500A 75kA s .

SACE Megamax F2H, 2000°4 *
SACE Megamax F2H 2500°A +
SACE Megamax F2H 2500°A &

SACE Otomax P2 A 3000A 57kA :
SACE Otomax P2B 3000A 57kA hE
SACE Otomax P2C 3200A 57kA 7%

SACE Megamax F4S. 3200'A" ¢
SACE Megamax FAS 3200 A®%
SACEMegamaxF4S 3200 A" %

SACE Otomax P3* A 3000A 100kA ' * SACE Megamax F55320

SACE Otomax P3*B 3000A 100kA ' SACE Megamax F5S*3200

SACE Otomax P3* C 3200A 100kA = - SACE Megamax F55*3200 & * ks
SACE Otomax P2A 4000A 57KA T g
SACE OtomaxP2B 4000A 57kA SACE Megamax F55 4000 A~ "100:kA, .. 5
SACE OtomaxP2C 4000A 57 kA ) by ey g
SACE Otomax P3* A 4000A 100kA 2-(80x12x2mmIN  eteymu
SACE Otomax P3*B 4000A 100kA 2480x12)x2mMmTN 102 SACE Megamax F5S 4000A 100KRA = 4w
SACE Otomax P3* C 4000A 100kA 2.(80x12)x2 mmTNAG: T s e

" Mounted in compartment with h = 1000 mm approx.
** In preparation

@
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Derived and special versions

68

Data to be stated concerning the compartment dimensions and typology of the SACE Otomax“

draw-out circuit-breaker

Dimensions Ao B........ C...... .. D........
G........ H.o....... H1........ H2.......
Lz........ M........ N.o....... P

1
1
i
"3
H1 i P
!
]
|L_
Hz 8 -
1§ H

G38A5203 |

Determination of the existing circuit-breaker

Circuit-breaker typology Serial number and year Overcurrent release

YO1 Type
Type/no.poles Shuntopening release e
...................... YO@BA) ......... ..y MotrM
Rated current Shunt closing release Vo
...................... YC(BC)..... ... . y uxcontacts
Type of 0. mechanism Undervoltage release NO v
...................... YUmT)............ V

Auxiliary signalling
contact “circuit-breaker
tripped Sr”

Microswitches
Connected No..........

Isclated No..........

R} Additional documents supplied by ABB SACE

— TN 10269: drillings in ¢cross-pieces, doors and shelvesof  — TN 10270:mounting of SACE Megamax circuit-breakerin
compartment for fixing the SACE Megamax fixed part. SACE QOtomax compartment.

ABB SACE
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Electrical circuit diagram
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Electrical circuit diagram

SACE Megamax F circuit-breaker with SACE PR1 solid-state microprocesscr-based release ‘

SACE PR1

N L1 L2 L3
1
AL AL
NRN
- x
\‘--.5\....‘3‘...’.\ Q
' KE&1
:
E XK 2z
1 ——
*0
s | s A maan
H Z —_
: 2 < .
: ; - >
THC | . 12 2|, A
i . EEYET ‘ YOt l
4
/D ! v o /f};
1 Fo——— < ¢——» L
] L] 1
e e B e e -
LLALR S T MU NS - Ry BN E
]
H -
P v o ow% PR1
g i
2 1
: ¢
a .
w H

SACE Megamax F circuit-breaker with SACE AR1 analog solid-state overcurrent releases

SACE AR1

§ K51
: XK
! 4 ,, 4 X0, 1
TS | I . >
L IRDEEY B
e | 10, 10
[ e /=
: . 2 2‘ 2|7 ZE [ YO
TI/D ! o 1],
E L 1" =
STLT: DO A A X0, 2
e e oo e
— TheT¥Ncurrenttransformer i e
N
H

is supplied in case of distrib-
uted neutral for the neutral
conductor protection and/or
for protection against earth
faults.

— Gaption on page 75.

ED0D407

ABB SACE
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SACE PR1

*M)

PE N L1 L2 L3

ARE

VAN @

ol

Ad

[
X1 PN X1 m—fzr Eorl
X0

XV il

K51

21
P
a

TS

TI/C

iz

i

TI/D

0

i

TN | 8§

4v|-‘ Iy §4v

RES
¥
Fid

il

5755, 5758 2, 8758

fsrsl

21

Al

N

ELO0406

Ad

Ad

SACE Megamax F circuit-breaker with SACE EG electromagnetic reiease for continuous current

3 POL

4 POL

SACE EG

@

ED0D414

EG

)EG

EG )

ABB SACE

Notes

The TIN current transformer
is supplied in case of distrib-
uted neutral for the neutral
conductor protection and/or
for protection against earth
faults.

Caption on page 75.
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Electrical circuit diagram

Graphical symbols
See page 74.
Description of figures
See page75.

Caption - See page 75.

Notes - See page76.
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EDD0408

EDO0409
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X2 H ] g 11 27 7 71
X1 3 E3] 1 %20 '
XV 3 1 1420 ] K 3K 7 7 7
Al @ - - 8 > @ pal . ~ ~
[ | X5 %13 X5 %6
A2 ka1 Kt
L YC YO
X5 ¥ 14 X5 %7
9 -] 1
Qi z4 Qo Z4 E
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.1 .1 7 7 7
9 |[|=| @@ (|| 2 [F5) zufll &u K0
2 2 10 10 L ] ! 8
- ] o] = e ® ° i e
XV 3 z z 0 0 8 g B
X1 ¥1 53 2
X2 10 10 a8 %8 8
A4 ; i
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Electrical circuit diagram

Description of figures
See page7s.

Caption - See page 75.
Notes - See page76.

74

EDO0412

*E) *E) E) "B * E}
141] 42| [43] 4] 45]
- m om o+ w0 ®© ~ @ o 2 9 9 = ®o e 2 2 7 T 8 8 =3 @
¢ & & o o g 6 o o 9 G & o a o ¢ ¢ ¢ & o s o & & 3
1 IS 1 [B 1 y:’- 1 ]3 i IS 1 {3 1 {3 1 [3 1 ]3 1 [3 1 ]3 1 ]3 il
M 1 ] ] ] 1 1 1 1 7 E
2 4 2 & 2 4 2 4 2 4 2 4 z 4 2 4 2 4 2 4 2 4 2 4 2
Graphical symbols for electrical
diagrams (IEC 617 Standards) O @  Terminalorclamp Switch-disconnector

Electromagnetic effect

Plug and socket (male and
female}

Resistor (general symbel)

Capacitor {genaral symbol)

Circuit-breaker with
automalic release

Control coil (general
symbaf}

Delay

Manually operated control

Rotating mechanism

Pushbutton aperation

Earth {general symbaol)

Mass, frame

Cenductors in shielded cable

(two conductars shown)

Siranded cables or conductors

{two conducters shown)

Connection of conductors

Motor (general symbol)

!
2
:

Current transformer without
primary winding, shown with
connection polarity indicator

Control coil of a slow-
releasing relay

Instantanecus overcurrent
relay

A .~ |-
i AR,

Overcurrent relay with
inverse short time delay
characteristic

Overcurrent relay with

3 E Voltage transformer with =3 _ A
shield 2 adjustable short time delay
characteristic
| Overcurrent refay with
Make contact 1> inverse long time delay
= charactetistic
Earth fault overcurrent
L
%‘ Break contact /2 < relay with inverse short
time-delay characteristic
I Ma_ke position contact (limit Earth fault overcurrent
x switch) /3 L relay with adjustable short

Break position contact (limit
switch)

time-delay characteristic

&2

Low-pass filter

ABB SACE
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(:‘iepresented operational state

Fig.6 = Instantaneous undervoltage release (see

The diagram is represented under following conditions: note F}.

— circuit-breaker in draw-out version, openand cornected  Fig 7 = Undervoltage release with pheumatic time-lag

— circuits deenergized device (see note F).

— closing springs discharged \ . . )

— circuit-breaker not automatically tripped. Fig. 8 = E”dcl‘g\:’igg";?e r:1|§c?§ﬁtss?c‘j’g?hseoélifcj}ﬁt;;ﬂz;

This diagram shows a circuit-breaker in draw-out version, (sgee note F)ou

butitappliesto hoth circuit-breakers in draw-out version and :

in fixed version. Fig.11 = Contact for electrical indication of closing

springs charged (see note B).

Versions N

Only accessories shown in the following figures can be Fig. 12 = Contact for electrical indication of undervolt-

supplled (figures grouped between brackets cannot be age release energized (see note F).

mounted together on the same circuit-breaker}: Fig.13 = Contact for electrical indication of circuit-

) . . breaker tripped via the EG electromagnetic

— Version without overcurrent release: overcurrentrelease.

1,2,4,(6-7-8), 11,12, 21,22, 41, 42, 43, 44, 45, ) ) L _
( ) Fig. 14 = Contacts for electrical indication of circuit-

— Version with SACE AR1 solid-state release: breaker tripped via Ithe “AR1" or “PR1" solid-
1,2,4,(6-7-8), 11,12, 14,21, 22, 41, 42, 43, 44, 45, state overcurrent release.

. . . Fig.21-22 = Contacts for electrical indication of circuit-

— Version with solid-state SACE PR1/P release. The re- breaker in connected or isolated for test posi_
lease is equipped with the protection unitonly: tion (see notes C-D).
1,2,4,(6-7-8),11,12,14, (21-51-52), 22,41, 42, 43, ) - - )

i ( ) ( ) Fig. 30 = Auxiliary circuits of the “PR1/PA” solid-state
release.

— Version with SACE PR1/PA solid-state release. The re- . 0 P “ "

: : . A : Fig. 31 = Auxiliary circuits of the “PR1/PC" solid-state
It?rﬁfse- is equipped with the protecticn and amperometric release (see notes G-I-L).
1,2,4,(6-7-8),11,12,14,(21-51-52), 22,30, 41,42,  Fig.32 = Auxiliary circuits of the "PR1/PCD” solid-
43, 44, 45, state release (see notes H-I-L).

\(., Versionwith SACE PR1/PC solid-state release. There-  Fig.41-45 = Auxillary circuits of circuit-breaker (see note
lease is equipped with the protection and control units: E).
1,3,5,(6-7-8),11,12,14,(21-51-52),22,31,41,42,  Fig.51 = Circuitof currenttransformer onneutral con-
43,44, 45. ductor located outside the circuit-breaker

for circuit-breaker in draw-out version).

— Version with SACE PR1/PCD solid-state release. The ( )
release is equipped with the protection, control and dia-  Fig. 52 = Circuit of current transformer for neutral con-
lague units: ductor external o the circuit-breaker (for cir-
1,3,5,(6-7-8),11,12, 14, (21 -51-52), 22, 32, 41, 42, cuit-breaker in fixed version).

43, 44, 45. Caption

— Version with SACE EG electromagnetic release ford.c.: D = Figure number on diagrarmn

1,2,4,(6-7-8),11,12,13,21, 22,41, 42, 43, 44, 45, * = See note indicated by the corresponding letter
Al = Accessories of circuit-breaker

— Fixed version: the control circuits are provided between 2 = Aocessories of PRI solid-stale release
the XV clamps and between the X3 connecter poles (X1 Ad = Devicesandindicative connections forcontrol and
and X2 connectors are not supplied). Accessories shown Slgr?aillngs . .
in figures 21-22-51 cannot be supplied for this version. D = Solid-state time-lag device for undervoltage re-

lease {external to circuit-breaker)

— Draw-out version: the control circuits are provided betwe- K50 = EG direct-acting electromagnetic overcurrent re-
enthe poles of X1, X2 and X3 connectars (the XV terminal lease for d.c., with instantaneous or definite short
box is not supplied). Accessory given in figure 52 cannot delay trip - Adjustment I3
be supplied with this version. K51 = “PR1” or “AR1" solid-state overcurrent release

with the following protective functions:
- L against averload with inverse long delay trip -

Description of diagram figures Adjustment 1

— S against short-circuit with inverse or definite

; _ [T i P ; short delay trip {for the “AR1" release, only with
Fig. 1 = g;c;urn:oct); tg;a closing springs charging motor definite dolay tri) - Adjustment 12

) — | against short-circuit with instantaneous trip

Fig. 2 =  Shuntclosing release with adjustable current setting - Adjustment 13

— G against earth tault with inverse or definite

Fig.3 = Closing command via the “PR1" solid-state short delay trip {only with “PR1” release) -

reloase (possible with “PR1/PC" and “PR1/ Adjustment 14

@ PCD” releases, but operating only with the  K51/Acut = Analog output for remote current measuring

dialogue unit). K51/Bus = Communication bus of dialogue unit

Fig. 4 = Shuntopening release. K51/G = Electrical alarmindicationfor G protective function

in the tripping band

Fig.5 = Opening command via the “PR1” solid-state K514 = Electrical alarm indication for | protective funclion

release (possible with “PR1/PC" and “PR1/ in the tripping band
PCD” releases, but operating only with the  Ks1/L = Electrical alarmindication for L protective function
dialogue unit). in the tripping band

ABB SACE
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Electrical circuil diagram

7B

KB1/5
K51/T>

K51/YC

K51/YO

K51/YOH
K51/ZGin
K51/ZGout
K51/2Sin
K51/ZS0ut
K51/maint.
K51/pL
K51/uP

M

Q
Q/0-26
533MA
S33M/2
543

S50

S51/1-2

578l

8758

SB

sC

SO
THS-C-D-N
TU

Uaux.

Wi

W2
X1-X2

X3

X4-X5-X6

Electrical alarm indication for S protective function
in the tripping band

Electrical alarm indication for overheating inside
the protection unit case

Closing command from "PR?” solid-state releasa
(possiblewith “PR1/PC"and “PR1/PCD", butoper-
ating only with the dialogue unit)

Opening command from “PR1" solid-state release
(possible with “PR¥/PC” and "PR1/PCD", but
operating only with the dialegue unit)

Electrical alarm indication for circuit-breaker tripped
via the YO1 release

Zone selectivity interlocking applied to G protec-
tive function: input

Zone selectivity interlocking applied to G protec-
tive function: output

Zone selectivity interlocking applied to S protective
function: input

Zone selectivity interlocking applied fo S protective
function: output

Electrical alarm indication: maintenance required
due to contacts wear

Electrical indication for L protective functioninpre-
alarm band

Electrical alarm indication of microprocessor mal-
function

Mator for charging the closing springs
Circuit-breaker

Circuit-breaker awxiliary contacts (see note E)
Limit contact of springs charging motor

Contact for electrical indication of springs charged

Change-over contact for remote/local control pre-
setting

Contact for electrical indication of gircuit-bregker
tripped by the EG electromagnetic overcurrent
release

Contacts for electrical indication of circuit-breaker
tripped bythe *AR1"or*PR1"solid-state overcurrant
reloass

Sliding contacts for electrical indication of the cir-
cuit-breaker “connected” position. They are closed
with the circuit-breaker in "connected” paosition,
open with the circuit-breaker in “isolated for test”
positicn and remain open also when the circuit-
breaker is “withdrawn for inspection” or “removed
out of the compartment” (see notes G-D)

Sliding contacts for electrical indication of circuit-
breaker in “isolated for test” position. They are
open with the circuit-breaker in "connected” posi-
tian, closed with the circuit-breaker in “isolated for
test” position and remain closed also when the
circuit-breaker is “withdrawn for inspection™ or
“removed cut of the compartment” {see notes C-D)

Accept contact for springs charging motor, inter-
locked with the closing mechanism

Pushbution or contact for circuit-breaker closing
Pushbutton or contact for circuit-breaker epening

Current transformers (left-hand / centre / right-
hand / on neutral) feeding the “AR1” or “PR1"
overcurrent release

Set of three single-phase voliage transformers
avallable on request (see note |)

‘Auxiliary voltage supply for the “PR1/PA", “PR1/

PC” and “PR1/PCD” releases

Interface with the “INSUM" type integrated contral,
supervision and measuring system: connect the
terminals 1A-1B of X3 connector to terminals
12-11 of "BAG” module (RS485 interface)

Jumper (see note H)

Connectors for the auxiliary circuits of circuit-
breaker in draw-out version (see note C)
Connector for the auxiliary circuits of the “PR1”
solid-state release (for circuit-breaker whether in
draw-out or in fixed version)

Auxiliary connectors of the "PR1" solid-state re-
lease

X0
XV

YC
YO
Yo
YU

= Connector of YO1 release ‘

= Delivery terminal board for auxiliary circuits of
circuit-breaker in fixed version

= Shunt closing release
= Shunt opening release
= Qvercurrent shunt opening release

= Instantaneous or fime-delayed undervoltage
release (see note F)

Z1-Z5 = Filters

Notes

A)

B)

G

L)

M)

The circuit-breaker is delivered fitted only with the accessories
mentionad in order and in the relevant confirmation of order.

The requirement of accessory shown in figure 1 implies alsc the
use of accessory given in figure 11. Accessory given in figure 11
may be required independently of the accessory shown in
figure 1.

In case of circuit-breaker in draw-out versicn, the requirement of
any of accessories shown in figures 1-2-3-11-13implies also the
use of accessory given in figure 21, and the requirement of any
of accessories shown in figures 4-5-6-7-8-12-14 implies also the
need of accessory given in figure 22.

The auxiliary sliding contacts signalling the circuit-breaker posi-
tion (8751-575S) are delivered arranged as shown on the dia-
gram. However, they can be easily converted from 5751 to S755
orvice versa by the customer. Forconversion, please consuktthe
instruction manual which is always delivered along with the
circuit-breaker.

The circuit-breaker auxiliary contacts G/1-25 are supplied ar-
ranged as shown on the diagram, However, they can be easily
convearted by the customer, as needed, from N.O. to N.C. or vice
versa. For conversion, please consult the instruction manua!
which is always delivered along with the circuit-breaker.

The undervoltage release is designed for power supply taken
from the circuit-breaker supply side or from an independent
source: the circuit-breaker closing is only possible with release
energized (the lock that prevents the clesing operates mechani-
cally}.

Incase the same power supply is used for both the shunt closing
and the undervoltage releases, and should you want the circuit-
breaker to close automatically en return of auxiliary voltage,
provision shall be made to delay the energization of the shunt
closing release by 30 ms after the undervoliage release accept.
This can be achieved through a circuit situated outside the circuit-
breaker and including a permanently closed contact, the contact
shown in figure 12 and a time-delay relay.

Connect one of the circuit-breaker make contacts indicated in
Figs. 41-42-43-44-45 to the X3 connector as shown in Fig, 31,

Connect the S33M/2 contact shown in Fig. 11, one of the circuit-
breaker make contacts givenin Figs. 41-42-43-44-45 and one of
the S75! contactsin Figs. 21-22 o the X3 connector as illustrated
in Fig. 31.

In case of circuit-breaker in fixed version, connect the X3-2C
socket directly tothe X3-2A socket (S75| contact does not exist).
The W2jumperisrequired for the remaote pregrammirg. Everytime
itis cutinor out, itis necessary to perform a raset so that the new
status can be read by the "PR1” solid-state release.

Gonnect the “TU" voltage transformer as shown in diagram;
the common clamp is on the phase L3 and net on the neutral:
should the three-phase system have no distributed neutral,
cornect the A2 clamp of the “TU" voltage transformer as
follows:

- to the B3 clamp in case of [T system

- to earth in case of TN or TT system.

A "Reset” pushbutton is provided on the frent of the "PR1” salid-
state reiease control unit.

If necessary, itis also possible to send a remote reset command
via a 5 V d.c. electric pulse to the X3-13C (+) and X3-10B {-)
sockets,

In case of circuit-breaker in fixed version with current trans-
former on external neutral cunductor, in order to remove the
circuit-breaker it is necessary to short-circuit the terminals of
TI/N current transformer.
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Accessories and spare parts

(

A Commoen accessories

7.2 Specific accessories for the fixed version

7.3 Specific accessories for the draw-out version

7.4 Specific accessories for SACE PR1 releases

7.5 Table of possible combinations of accessories for derived versions 85
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Accessories and spare parts

(@)

W N -
(@)

O

=

(3)]
! I

Caption

Un = rated voltage

In = rated current

Pi = breaking capacity

Ps = inrush powerconsumption

Pc = uninterrupted duty power
consumption

t

(7]
"

charging time

[e2]

0

Common accessories

Accessory Electrical characteristics

Shuntopening release
This release is connected
in series with an auxiliary
N.Q. contact of the circuit-

Un

24,48,110,127,

220 V ~ 50 Hz
24,48,110, 125, 220,
250 V -

8

breaker. (instantaneous duty)
Upon request, the shunt

openingrelease issupplied  pPs 200 VA ~

in special version with 200 W —

output allowing to control

winding continuity.

Shuntclosing release Un 24, 48,110, 127,

Available in versions for
a.c. and for d.c.

220V ~ 50 Hz
24,48, 110, 125, 220,
250V -

Ps 200 VA ~
220 W -
Pc 30 VA ~
10W-
Undervoltage release Pc 30 VA ~
Can be fitted, on request, 10W—
with a pneumatic time-
delay device with fixed Un 24,48,110, 127,

time delays at choice: 0,5 -
1-2-3sandwitha
contact to signal coil
energized. Alternatively, a
release can be supplied
which is fitted with a solid-
state delay device
mounted outside the
circuit-breaker and has
supply voltages of

110/220 V 50-60 Hz, with
fixed time delays of 0,5 - 1
- 2 s at choice. In this case
the supply voltage of the
coil must be 310 V d.c.
The undervoltage release
is mounted on the same
support as the shunt
openingrelease.

Ps

220V ~50Hz
24,48,110, 125, 220,
250V —

200 VA ~
220 W -

Geared motor for the
automatic charging of
closing springs

It always requires the
application of 5C.

Microswitch for closing
springscharged
indication

Always combined with the
above accessory 4C.

Un

Ps

Pc

tc

Un

Pi

110...130, 200 ... 250 V~
50 Hz

24 ..30,48...60,100 ...
130,200 ...250 V -

1000 VA ~
1000 W —

230 VA ~
230 W -

7..10s

500V

10A

10A/380V ~cosp=0,4

5A/500V ~cosp=0,4
1A/220V-T=10ms

e
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Indication of tripping by

overcurrentreleases

The following indications

are available:

— mechanical and
electrical indication of
tripping by protections

— mechanical indication of
tripping by protections
L-S-I-G

— mechanicaland
electrical indication of
tripping by the fixed
instantaneous EF
protection (for F1-2/H/V/L
circuit-breakers) or by
the adjustable instanta-
neous protection EG for
d.c. Reclosing of the
circuit-breaker can only
occur after the relevant
pushbutton has been
pressed.

‘9

Key lock for open
position

For one circuit-breaker
(key specific for each
circuit-breaker) or between
more circuit-breakers
(same key for a group of
circuit-breakers).

Padlock device for open
position

Three padlocks at the
most, to be pravided by the
customer; it can be
activated only in the
presence of the transpar-
ent protection cover on the
compartmentdoor

(pos. 10C).

Mechanical type
operation counter
Connected to the operating
mechanism through a
simple lever mechanism, it
indicates the number of
mechanical operations
made by the circuit-
breaker.

10C/10C+

Transparent protection
covers
vailable for the opening

( nd closing pushbuttons,
with switching possibility
only by means of the
special tool supplied, the
switchboard compartment
door, with key lock; degree
of protection IP54.

ABB SACE 81
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11C

12C

Caption

Un = rated voltage
In = rated current
Pi = breaking capacity

82

Accessory

Box with special tools
and setting templates
Please ask ABB SACE for
furtherinformation.

2 Electrical characteristics

Mechanical interlock
between two or three
vertically superimposed
circuit-breakers

See paragraph 7.7.

Specific accessories for fixed version

Auxiliary contacts

10 contacts at the mostin
groups of 5or 10 (except
for three-pole circuit-
breakers F1-F2-F3:

5 contacts at the most).

Un 500V
In 10A
Pi 10A/220V ~cosp=0,4

5A/500V ~cosp=0,4
1A/220V-T=10ms

Terminalbox

To be used for connecting
the accessories provided
on the circuit-breaker
(shuntopening release,

‘undervoltage release,

shunt closing release,
geared motor, etc.).

Specific accessories for draw-out version

Auxiliary contacts
Maximum available
number of 25 contacts in
groupsof 5or10or 15
placed on the fixed part
and operated with circuit-
breaker in connected or
isolated for test position or,
alternatively, in connected
position anly.

Un 500V
In 10A
Pi 10A/220V~cosp=0,4

5A/500V ~cosg=0,4
1A/220V-T=10ms
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Accessory Notes

Sliding cpnta_cts for Should it be necessary, these
COI'I!II’_OI circuits and contacts can be transformed
position contacts (see instruction manual of each
signalling circuit-breaker  jrcuit-breaker).
connected and isolated
Two sets at most, each
consisting of 11 contacts.
The application of sliding
contacts for the circuit-
breaker control circuits
(shuntopening,
undervoltage and shunt
closing release, geared
motor, etc.) also requires
the application of the
contacts signalling circuit-
breaker connected and
isolated for test or
withdrawn, which are
normally suppliedin
following quantities per set:
— 2contacts signalling
circuit-breaker
connected
— 3 contacts signalling
circuit-breakerisolated
for test or withdrawn.

Lock of circuit-breaker in
connected and isolated
for test positions or only
in isolated for test
position

Of the key type, for one
circuit-breaker or between
two circuit-breakers, and of
the padlock type (3 atthe
most, to be provided by the
customer).

Current transformer for
external neutral

For three-pole circuit-
breakers only. It permits to
achieve the neutral
protectionthrough proper
connection to the
overcurrent release. (ltis
supplied on request).

Draw-out lever (fig. A)
Is supplied as standard
in versions for: three-four
pole circuit-breakers.
When there is the device
p for breaker racking-in and

Oacking-out with door

closed, a proper operation

crank will be supplied
(fig. B).

ABB SACE 83
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Accessory Electrical characteristics :

Isolatable neutral

For F6 6300 three-pole
draw-out circuit-breakers
with rear vertical terminals.
The external connections
(6 busbars 100x5 mm)
must always be horizontal.
The rated current of neutral
pole is 3150 A.

For the other circuit-
breaker dimensions,
please refer

to the overall dimensions
indicated on foregoing
pages.

<
.
|
|
m
[
G~

GSSA5205

Specific accessories for SACE PR1 releases

SACE SD-S1 voltage Uy, 43 ...51 V-

converter

Designed to converta N 4 A max

direct voltage at 48 V d.c.

into an alternating ~ +10%
sinusoidal voltage at Your ;(133 ¥~ N }84
115/230 V a.c. 50 Hz, s
with 20 VA rated power.

On the front panel there 50 Hz +10%

is a green led which, when
lit, indicates the presence ~ Pour 20 VA
of direct supply voltage.

m SACE TV051 instrument Up@.1y 110V..660V
voltage transformers

Unit containing a group of Up (c.05 350V ..450V
three VTs capable of

detecting the VL1-L3, Us 11V.. 66V
VL2-L3, VN-L3 voltages ' '
displayed by the PR1/C R > 10 KW

unit. L =

m SACE BC3 battery Un 220V~
charger

Intended for charging the Pn 3 VA max
battery located in the upper

part of the PR1/P unit, by

use of the proper f 48/66 Hz
connector.

Caption

Us = secondary voltage

Up = measureable voltage
range

Pn = rated power

R, = load resistance

L

84
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% Table of possible combinations of accessories for derived versions

Accessories
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List of spare parts

Spare parts that can be replaced at customer’s works Spare parts that can be replaced at an ABB SACE

— Frontshield Service Center

— Operating mechanism escutcheon plate — Main fixed cantact

— Currenttranstormers for PR1 or AR1 release — Set of main moving contacts

— Connection cables between releases and current — Operatingmechanism.
transformers

-~ Arcingchamber
— Fixed arcing contact
O Moving arcing contact
— Closing springs
— Jaw-typeisolating contact (for draw-out circuit-breakers)
— Earthing sliding contact (for draw-out circuit-breakers)
— Flange for the compartment door
— Tripping solenoid for PR1 or AR1 release
— Qvercurrent release PR1 or AR1
— Voltage transformers for PR1 or AR1.

ABB SACE

Note

For the meaning of codes, see
paragraph 5.1.; for the meaning
of accessories, see paragraphs
71.-72.-73.-74

Note

When ordering spare parts,
please always state the version
and the serial number of circuit-
breaker.

85
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7 Accessories and spare parts

Ccmstructional details of the mechanical interlock between vertically superimposed circuit-‘-
breakers

Between two circuit-breakers Combinations Application
Emergency power supply Normal power supply
Typical diagram l l
1 2
S }1‘% gy . ;azk;: E e
gl e e s gemesaamia i Bl il

L.

T el B R

O = Circuit-breaker open I = Circuit-breaker closed il 3 - BeaniETT %i' EEEhE
W ol e s Hiesmiaen o shaanan i
i %%E'\.&a . . . o
L = LaiE s 8 e TR
Between three circuit-breakers Emergency power supply Normal power  Normal power
supply supply
Typical diagram J( l J( T L T

1 2 3 - 5 T »m

Notes O = Circuit-breaker open | = Circuit-breaker closed

— A programmable logic con-
trol device (PLC) can be
supplied, on request, with
the interlock.

— For the overall dimensions
of the circuit-breakers, see
the preceding pages.

—  For the dimensions of the Between three circuit-breakers Independentline Bus-tie Independent line
drillings necessary forinstal-
lation, please ask ABB
SACE.

— The dimensions S1-S2-S3,
L1-L2-L3 of draw-out circuit- 1
breakers can be equally in-
creased for installations in
switchboards with compart- ; ;
ments having a width differ- Typicaldiagram l l
ent from the one indicated. 1 3

— Theassembly ofeach ofthe 0]

three types of interlock is 2 Sy

possible also between cir- . : 0 0] I
cuit-breakers with different - e

rated uninterrupted currents I |
and different number of
poles, provided they are in
the same (fixed or draw-out)
version, separately for the | o I
two groups F1-F2 and F3-

F4-F5-F6.
— The interlock can only be . 2

mounted on the left side of  Note: the assembly requires skilled persennel.

the circuit-breakers (viewed  « : — ;

from front). In combining cir- It\r.llc;. suss;t)(?rcr:]zrrs for each draw-out circuit-breaker, to be provided by
cuit-breakers of equal or dif- ’
ferent overall dimensions,
please respect the vertical
alignment of the respective
left sides.

D
olOoimN

0|0 0| @

@]

O = Circuit-breaker open I = Circuit-breaker closed 0 ] |
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Fixed circuit-breakers

Draw-out circuit-breakers

.r | H1 L1 %) St L1
=~ F1 3POL 490 335 10 25 380
i 4 POL min 430 10 25 455
= F2 3POL 560 417 10 25 442
r"F 4 POL max 512 10 25 537
J ||y, F3 3 POL 417 12 30 447
4 POL 532 12 30 562
3 7 l F4  3POL 650 537 12 30 567
3 = 4 POL min 652 12 30 682
Lo 720
F5 3 POL 762 12 30 792
4 POL max 877 12 30 907
F6 3POL — 12 30 1032
_ Fixed circuit-breakers Draw-out circuit-breakers
|
*ﬁ [
mm H2 L2 5] S2 L2
) 1 F1 3 POL 490 343 10 28 363
(. T 4 POL min 438 10 28 458
Ha F2 3 POL 525 425 10 28 445
4 POL max 520 10 28 540
| F3 3 POL 425 12 30 447
4 POL 540 12 30 562
Ha F4 3 POL 680 545 12 30 567
4 POL min 660 12 30 682
j - l F5 3 POL 720 770 12 30 792
i ] 4 POL max 885 12 30 907
(S [Py
F6 3 POL — 12 30 1032
B _ Fixed circuit-breakers Draw-out circuit-breakers
|
:—\\ !
mm H3 L3 5] 83 L3
]
| | F1 3 POL 359 10 50 385
T 4 POL 454 10 50 480
| 500
Ha F2 3 POL 441 10 50 467
JH 4 POL 536 10 50 562
i F3 3 POL 441 12 50 467
Ml 4 POL 556 12 50 582
" F4 3 POL 561 12 50 587
B 3 4P
oL 700 676 12 50 702
i d l F5 3 POL 786 12 50 812
i n 4 POL 901 12 50 927
L‘._..Lg'a —
F6 3 POL — 12 50 1052
ABB SACE 87
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90

Use of the analylic index

The index contains an alphabetizedlisting of the main subjects
coveredinthis catalogue with an indication of the correspond-
ing chapter and paragraph inwhich the subjects arein any way
mentioned. Alf the words (nouns and sometimes adjectives)
thathave atechnical significance pertaining to SACE Megamax
switches are listed in general.

Subjects are listed in alphabetical order on the basis of their
key word {or the most important word in respect fo the
meaning); beneath every main subject, indented slightly to
right, other specifications pertaining fo the sarme subject are
listed in alohabetical order. The key wordis not repeatedinthe
sub-entry specifications, but is always indicated by the
symbol %",

Aninitial capital letter is used for ail the main subjects; an initial
capital letter is used only when it represents the start of the
subject in question in the sub-entries.

Indications provided in between parenthesis and after colon
“™ in addition to providing the paragraph numbers, are used
to indicate the context or the instrument to which the subject
pertains.

o
Yy

We provide two examples of subject fisting and sub#entries
below:

Accessories
and spare parts 7.
Combinations of # for derived versions (table} 7.5.
Common # 7.1.
of circuit-breaker 3F2L 6000 5.21.
Specific # for fixed version 7.2
Release
Overcurrent # PR1 or AR1: spare pant 7.6.
Shunt closing # 71.2C
Shuntopening # 7.1.1C
Solid-state # SACE PR1 (view) 2.1.
Undervoltage # 7.1.3C

Accessoties

and figures of etectrical diagram for each

verston of circuit-breaker 6.

and spare parts 7.

Combinations of # for derived versions (table) 7.5.

Common # 7.1,

of circuit-breaker 3F2L 8000 5.2.1.

Specific # for draw-out version 7.3.

Specitic # for lixed version 7.2,

Specific # for SACE PR1 releases 7.4,
Accumuiator

battery present in SAGE PR1/P release 4.1.
Adjustment

Single simultaneous # on three

phases + neutral (AR1 releases) 4.2,

Single simultaneous # on three

phases + neutral (PR1/P unit) 4.1.4,
Aggressive

Circuit-breakers for # aimospheres 5.2.4.
Antiseismic

_ Circuit-breakers for # installations 5.2.4.

Apparatus

Test # TS1 for SACE AR1 releases 4.2

Test # TS1 for SACE PR? releases 4.1,
AR1

Analog solid-state overcurrent releases for a.c. 42
Assembly

Closing machanism # (view) 2.1.
BAG

Central switchboard unit of

SACE INSUM system 4.1.8.
Bar

Upper # with fixed contact: spare part 7.6.
Battery

Accumulatar # present in PR1/P unit 4.1,
Baud

rate # transnmission speed (PR1/D unit) 41.7.
BC3

Battery charger mod. # for PR1/P unit 7.4.3P
Box

with special tools and setting templates 7.1.11C
Breaking capacity

Mo restriction of # with AR1 releases 4.2

Rated service short-circuit # 1.1.

Rated ultimate short-circuit # 1.1.
Busbars

Dirensions of copper # (in switchboard) 1.4
Bus-tie

breaker {mechanical interlock between 3 ¢.b.) 7.79

Circuit-breaker 3F2L 6000 as # breaker 52.1.
Cables

Cennection # between releases and C.T.: spare part 7.8
Capacity

Steady current-carrying # in switchboard 1.4,
Caption

of the electrical diagram 6.
Case

Release # (AR1 releases) 4.2
Category

Utilization # 1.1.
Chamber

Arcing # (view) 2.1,

Arcing # . spare part 7.6
Characteristics

and types of special circuit-breakers F/E 5.2.2.

Electrical # 1.

of circuit-breaker 3F2L. 6000 5.2.1.

Technical and constructional # 2
Charge

of clesing and opening springs 2.2,
Charger

Battery # mod. BC3 for PR1/P unit 7.4.3P

Circuit-breaker
Characteristics of Otomax #tobe replaced by Megamax  5.3.3.
Circuit-breakers

3F2L 6000 special current-limiting # 521,
F/E special # for voltages up to 1000 Va.c. and d.c. 522
F/E #, suited for mines, electrocchem. plants, traction, efc. 5.2.2.
Special # far thermenuclear power stations 523
Circuit-breakers Megamax
in switchhoard 1.4
mounted cne over the other in switchboard 1.4 '
Selection table of #
Clearances
for circuit-breakers within compartment 312

Combinations
in the interlock between two or three super-
imposed circuit-breakers 7.7.
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O of accesseries for derived versions (table}
) of ferminals

of two protection functions (AR1 releases)
Communlcation

Serial # RS485 of SACE INSUM system
Compartment

Dimensicns of the #

Dimensicns of # for mechanical interlock
Connection

with central contral unit (PR1/PCD configuration)
Connections

between upper contact and lower contact (C5)

between upper contact and lower contact (MT)

Electrical # for zone selectivity (PR1/C unit)

Short-circuit and earthing # (MTP)

Sheort-circuit and earthing # (MT)
Connector

for connection with central system (PR1/D unit)

for SACE PR1 release {view)

XK for current transformers (AR1 releases)

XK for current transformers (PR1/P unit}

XO for electromagnstic trip device (AR1 releases}

XO for electromagnetic trip device (PR1/P unit)
Constant

414,

characteristics even in polluted atmospheres (AR1 releases) 4.2,

Contact
Auxiliary N.O. # in series with opening release
Earthing sliding # : spare part for draw-out ¢c.b.
Fixed arcing # : spare part
Jaw-type isolating contact: spare part for draw-out ¢.b.
Moving arcing # : spare part
Signalling # for undervoltage release
Contacts
Auxiliary # for fixed circuit-breakers
Auxiliary # on the fixed part of draw-out circuit-breakers
l(. Auxiliary # (view)
available for remote indications {PR1/C unit}
Fixed arcing # (view)
Fixed main # (view)
Moving arcing # (view}
Moving main # {view)
Position # for draw-out circuit-breakers
Set of moving # . spare part
Sliding # for draw-out circuit-breakers
Upper or lower isclating # (MTF)
Upper or lower isolating # (MT)
Control
Microprocessor operation # (PR1/P unit)
Converter
SACE SD-S1 48 V d.c./220 V a.c. for powar supply
of PR1/A-C-D
Cosj
see “Power factor”
Counter
Mechanical operation #
Cover
Protection # against tampering with adjust.
devices {(PR1/P unit)
Transparent protection # for opening and
closing pushbuttons
Transparent protection # for switchbeard
compartment door
Crank
Operation # for racking-infout with door closed
cs
Sectionalizing truck with fixed part
Sectionalizing truck with fixed part: table of
accessories
Current
Determined max. peak # (restricted)
(. Maximum prospective peak # (unrestrictad)
Peak #
Rated shoit-time withstand #
Rated uninterrupted #
Rated uninterrupted # for c.breakers in switchboard
Rated uninterrupted # (in switchboard)
depending on temperature
Short-circuit symmetrical prospective #

ABB SACE

74.1P

7.1.9C

7.1.10C

7.1.10C

7.3.55

Currents

displayed by means of a pushbuiton (PR1/A unit) 4.1.5.

displayed by pushbutton through LED {PR1/C unit} 4.1.6.

Rated # of protection releases AR1 (table) 4.2.1,

Rated # of protection releases EG for d.c. {table) 4.3.1,

Rated # of protection releases PR1 (table) 4.1.1.
Curves

Characteristic #for F1L-F2L current-limiting c.breakers 1.2

Current limitation # for F1L-F2L 1.2.

of spacific let-through energy 1%t for F1L-F2L 1.2

Time-current # of AR1 releases 4.2.3

Time-current # of PR1 releases 413
Cycles

Operating # without recharging tha springs 2.2
Data

that the PR1/D unit can receive fram the central system  4.1.7.
Degrees

of protection for circuit-breakers 25,
Description

of electrical diagram figures 6.
Device

for racking-in and racking-out with door closed (View) 2.3.
Diagram

Electrical circuit # 6.
Dimensions

F1 draw-out circuit-breakers 3.2,

F1 fixed circuit-breakers 3.1,

F2 draw-out circuit-breakers 3.4

F2 fixed circuit-breakers 3.3,

F3 draw-out circuit-braakers 3.6.

F3 fixed circuit-breakers 3.5.

F4 draw-out circuit-breakers 3.8

F4 fixed circuit-breakers 3.7,

F5 draw-out circuit-breakers 3.10.

F5 fixed circuit-breakers 3.8.

F6 draw-out circuit-breakers 3

of circuit-breakers for installation 3.1.+3.12.

of copper busbars (in switchboard) 1.4,

of the compartment 3.12.

of the compartment for mechanical interlock

between c.breakers 7.7

to be stated of Otemax compartment for

replacing by Megamax 5.3.2.
Dip-switches

on the dialogue unit PR1/D 4.1.8
Display

LED # for measured quantities (PR1 view) 413

of currents by means of a pushbutton {PR1/A unit) 4.1.5.

of protected line electrical quantities {PR1/C unit} 4.1.6.
Documents

supplied by ABB SACE forreplacing Otomax by Megamax  5.3.4.
Drillings

Fixing # for F1 draw-out circuit-breakers 3.2,

Fixing # for F1 fixed circuit-breakers 31

Fixing # for F2 draw-out circuit-breakers 34.

Fixing # for F2 fixed circuit-breakers 3.3

Fixing # for F3 draw-out circuit-breakers 3.6.

Fixing # for F3 fixed circuit-breakers 3.5,

Fixing # for F4 draw-out circuit-breakers 3.8

Fixing # for F4 fixed circuit-braakers 3.7.

Fixing # for F5 draw-out circun-breakers 3.10.

Fixing # for F5 fixed circuit-braakers 3.9

Fixing # for F6 draw-out circuit-breakers an
Earthing

of installation with residual or recovery voltage 51.3.

of installation without residual valtage 5.1.4.
EG

Electromagnetic overcurrent releases for d.c. 43,
Electrical

circuit diagram 6.
Electromagnetic

Special # tripping device YO1 (AR1 releases) 4.2

Special # tripping device YO1 (PR1/P uni) 4.1.4.

N

ITSCBTC/10/AAMQ




Analytical index

92

Endurance

Mechanical and electrical # 1.5.
Energy

Specific let-through # 1% 1.2.

F1 circult-breakers

Draw-out: dimensions, terminals and fixing drillings 3.2

Fixed: dimensions, terminals and fixing drillings 3.1.
F2 circuit-breakers

Draw-out: dimensions, terminals and fixing drillings 3.4,

Fixed: dimansions, terminais and fixing drillings 3.3
F3 circuit-breakers

Draw-oul: dimensions, terminals and fixing drillings 3.6.

Fixed: dimensions, terminals and fixing drillings 3.5.
F4 circuit-breakers

Draw-out: dimensions, terminals and fixing drillings 38

Fixed: dimensions, terminals and fixing drillings 37
F5 circuit-breakers

Draw-out: dimensfons, terminals and fixing drillings 3.10.

Fixed: dimensions, terminals and fixing drillings 3.9
Fé circuit-breakers

Draw-out: dimensions, terminals and fixing drillings 3.11.
Figures

Description of electrical diagram # 6.
Flange

for the compartment door: spare part 7.8,
Frequency

displayed by pushbutton through LED (PR1/C unit) 4.1.6.

of mechanical and electrical cperations 1.5.
Function

Protective # G against earth faults (PR1 release) 4.1,

Protective # G and set values (PR1 release) 4.1.2.

Protective # | and set vaiues (AR1 release) 4.2.2.

Protective # | and set values (PR1 release) 4.1.2.

Protective # L and set values (ARt release) 422

Protective # L. and set values (PR1 release} 4.1.2.

Protective # S and set values {(AR1 release) 4.2.2.

Protective # S and set values (PR1 release) 4.1.2,
Functions

Protection #S and G with zone selectivity (PR1/Cunit)  4.1.6.

Protective # and set values of AR1 releases 4.22.

Protective # and set values of PRt releases 4.1.2,
(&

Specific let-through energy (curves) 1.2
Indication

circuit-breaker open and closed (view) 2.3

circuit-breaker tripped by EF/EG overcurrent releases (view) 2.3.

. gircuit-breaker tripped by overcurrent releases (view) 2.3.

Mechanicalang electrical # oftripping by protection EF/EG  7.1.6C
Mechanical and electrical # of {ripping by protection L.-5-I-G7.1.6C
of tripping by overcurrent releases 7.1.6C
Selection # for local/remote programming (PR1 view) 4.1.3.
Selection#for local/remote programming (PR1/Dunit)  4.1.7.

springs charged and discharged {view) 2.3.
Indications

for operation of protections L, 8, I, G (PR1/P unit) 4.1.4.
Indicator

Limit temperature magnatic # (PR1 view) 4.1.3.

Microprocessor malfunction magnetic # {PR1 view) 4.1.3.
Indicators

Magnetic tripping # (PR1 view) 4.1.3.

of zone-selectivity interlocking inserted (PR1 view) 4.1.3.
Information

for installation of circuit-breakers 3.1.:312

given fo the central system by PR1/D unit 4.1.7.
Input K51ZGin

for zone selectivity {PR1/C unit) 4.1.6.
Input K51ZSin

for zone selectivity {PR1/C unit) 4.1.6.
INS

SACE # Control system 4.1.8
Inspection

# works on the external circuit with complete safety 5.1.3.

INSUM
Communication protecol SACE # (PR1/D unit)
SACE # system
Interchangeability
of circuit-breakers
Interface
Dialogue # (PR1/D unit)
Serial # RS485 of SACE INSUM system
Interlock
Electrical # for moving connector XK not
plugged (AR1 releases)
Mechanical # between two or three circuit-breakers
Mechanical # between vertically superimposed
circuit-breakers
P20
Degree of protection for circuit-breakers
P30
Degree of protection for circuit-breakers
P54
Degree of pratection for the compartment door
Isolator
No-load # {CS truck)
Hh=1In
Ratad current of release (PR1 view)

Keyboard
for electrenic programming and reading of
parameters {PR1 view)
for etecironic programming (PR1/D unit)
Kits
for replacing the old circuit-breakers

¢
4.1.7. g

4.1.8,
5.3.
4.1.7.
4.1.8.
4.2,
7.1.12C
7.6.
2.5.

2.5.

7.1.10C

4.1.3.
4.1.7.

5.3.

Lever

Draw-out # 7.3.68

for charging closing springs by hand {view) 2.1,

for charging closing springs by hand {view) 2.3

Operating # of the auxiliary contacts

(with mechanicai interlock) 7.7,
Line

Independent # {mechanical interlock) 7.7.
List

of spare paris 7.6.
Lock

Key # and padtock device for draw-out c.breaker 2.3.

Key # for the compartment door 7.1.10C

Key # in connected/isolated position 7.3.35

Key # in opan position 7.1.7C

Key # in open position {view) 23
Louvers

Ventilation # for circuit-breakers in switchboard 1.4,
Maintenance

# works on the external circuit with complete safety 513
Making capacity

Rated short-circuit # 1.1.
Marine

Circuit-breakers for # installations 5.2.4.
Master

in SACE INSUM system 4.1.8
Measuring

Current # through current transformers (PR1/A unit) 4.1.5.

Remote current measuring (PR1/C unit) 4.1.6.
Mechanism

Closing # assembly {view) 2.1.

Operating # of circuit-breaker: spare pan 7.6.

Operating # of Megamax circuit-breakers 2.2.rt §
Microprocessor : ’

control of # operation (PR1/P unit) 414

SACE PR1 solid-state # based release 4.1.
Microswitch

for indication closing spring charged 7.1.5C
Module

control # {AR1 releases) 4.2,
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( otor
.‘Circuil-breakers for # switching and protecticn

Geared # for automatic charging of closing springs
Geared # for automatic charging of closing springs (view}

MS
Switch-disconnedtor
Switch-disconnector: table of accessories
MT
Earthing truck
Earthing truck: table of accessories
MTP
Earthing switch with making capacity
Earthing switch with making capacity:
table of accessories

Neutral
Isolatable # for F6 6300
pole protection (AR1 releases)
pole protection (PR1/P unit)
Notes
regarding the electrical diagram
Number
Serlal # of PR1/C control unit (PR1 view)
Serial # of PR1/D dialogue unit (PR1 view)
Serial # of PR1/P release (PR1 view)

OFF
tunction (L,5,1,G) cut off by selector switch
{PR1 releases)

Operating

# parts
[‘{.)perations
Electrical #
Mechanical #
Number of mechanical #, displayed by
pushbutton (PR1/C unit)
Qutput
Analog # for PLC or remote current
measuring {PR1/C unit)
Output K51ZGout
for zone selectivity (PR1/C unit)
Output K51ZSout
for zone selectivity (PR1/C unit)

Padiock
device in connected/isolated position
device in open position

Parts
Operating and signalling #

Personal computers
Interfacing with # (PR1/PCD configuration)

Plate
Escutcheon # for operating mechanism:
spare part

PLC
Analog output for # (PR1/C unit)
Programmable logic contrel device for
mechanical interlock

Poles
Number of #

Positions
ofinstallation

Power
Active #, displayed by pushbutton through
LED (PR1/C unil)

{.. Lossed # (table)
Power factor

displayed by pushbutton through LED (PR1/C unit)

with ultimate breaking capacity

Power supply
by an auxiliary external source (PR1/A unit)
by an auxiliary external source (PR1/GC unit}
Emergency # (mechanical interlock)

ABB SACE

5.2.4.
7.1.4C
2.1.

§5.1.1.

7.3.65

4.1.4,

4.1.3.
4.1.3.
4.1.3.

7.3.35
7.1.8C

2.3.

7.7.
1.1.

3.12.

for SAGE PR1 releases

Normal # {mechanical interlock)

of control module by an auxiliary external

source (AR1 release)

requiring no external power source (AR1 releases)

requiring no external pawer source (PR1/P unit)
PR1

Microprocessor-baged overcurrent releases for a.c.

Programming
Manual # cut-out by conneclion of PR1/D unit
Manual # of protection functions (PR1/P unit)
Protection
against earth fault (G} in PR1/P unit
against overload (L) in PR1/P unit
a.c. # by SACE AR1 analeg overcurrent release
a.c. # by SACE PR* overcurrent release
Degrees of # for circuit-breakers
High thresheld # (EG releases ford.c.)

Instantaneous # against short-circuit {1) in PR1/P unit

Low threshold # (EG releases for d.c.)

Neutral pole # (AR1 releases)

Neutral pole # (PR1/P unit)

Selective # against short-circuit (S) in PR1/P unit
Protocol

Communication # ABB INSUM (PR1/D unit)
Pushbutton

Closing # {view)

for current measuring (PR1 view)

for function test (PR1/P unit)

for measuring cos j, KW, Hz, oper. No,

wear of contacts (PR1 view)

for releasing the moving part of draw#out

c.breaker (view)

for resetting control unit (PR1 view)

for resetting indications (PR1 view)

{or resetting indications (PR1/P unit)

for voltage measuring (PR1 view)

Opening test # (PR1 view}

Opening # (view)
Pushbuttons

for displaying electrical quantities (PR1/C unit)

“N* and “G” for displaying the stered current

{PR1/A unit)

Reception
Data # from the central system (PR1/D unit)
Release
Overcurrent # PR1 or AR1: spare part
Shunt closing #
Shunt closing # (view}
Shunt cpening #
Solid-state # SACE PR1 (view)
Undervoitage #
Releases

Analog solid-state SACE AR1 overcurrent # for a.c.

Electromagnetic SACE EG overcurrent # for d.c.

Protection #

Protection # AR1: table of rated cutrents

Protection # EG for d.c.: table of rated currents

Protection # PR1: table of rated currents

Solid-state SACE PR1 overcurrent # for a.c.
Reliability

even in polluted atmospheres (AR1 releases)
Reset

Instantaneous or delayed # after tripping (FR1/P unit)

RS232C

Serial interface of a personal computer
RS5485

Serial interface of SACE INSUM system

SD-S1
SACE Converter 48 V d.c./220 V a.c. for power
supply of PR1/A-C-D

Selectivity
Time-type # (PR1/C unit)

4.1.4,

7.4.1P

4.1.6.
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Zone # : connections and selector
switches (PR1/C unit)
Selector switch
for selecting “alarm only” or “c.b. tripping” {PR1 view)
of the three curves time-current (AR1 releases)
Selector switches
for choice of §-G time-current cusves (PR1 view)
for cutting in and out L-S thermal memory {PR1 view)
for zone selectivity interiocking insertion (PR1 view)
Trip current threshald setting # (PR1 view)
Trip ¢urrent threshoid # (PR1/P unit)
Trip time setting # {PR1 viaw)
Z51 and signal lamp for zone selectivity {PR1/G unit)
Serial
link RS485 (PR1/D unit)
number of PR1/C control unit (PR1 view}
number of PR1/D dialogue unit (PR1 view)
number of PR1/P release (PR1 view)
Servicing

Indication of contacts needing #, through LED (PR1/C unit)

Set

values and protective functions of ARt releases

values and protective functions of PR1 releases
Shield

Front # : spare part
Shutters :

for segregating the fixed part terminals (view)
Signal lamp

Prealarm and alarm # by evercurrent (PR1 view)

warning the circuit-treakers main contacts

‘need servicing {(PR1 view}
Signalling

pants
Simultaneity

of operations of circuit-breaker 3F2L 6000
Slave

up to 32 in SACE INSUM system
Solenoid

tripping # for PR1 or AR1 release: spare par!
Spare

List of # parts

parts that can be replaced at a SACE Service Center

parts that can be replaced at customer's works
Springs

Closing #

Closing # : spare part

Qpening #
Standards

Compliance of SACE PR1 release with # IEC 68-2
State

Cperational # reprasentad in electrical diagram
Storage

of the current interrupted (PR1/C unit)
Switch

Earthing # with making capacity (MTP)

#-disconnector (MS)
Switchboards

accessible frem the back

standing against a wall
Symbols

Graphical # for electrical diagrams
System

SACE INS control #

SACE INSUM #

Table
of interchangeability between Otomax and Megamax
of lossed powers
of terminals
Selection # (F1+FB)
Temperature
Control of the limit # {PR1/P unit)
Reference #
Service # (AR1 releases)
Service # (PR1/P unit}
Tripping characteristics unaffected by ambient #
(AR1 releases)

41.3,
4.2.2,

4.1.3.
4.1.3.
4.1.3.
4.1.3.
4.1.4.
4.1.3.
4.1.6.

4.1.7.
4.1.3.
4.1.3.
4.1.3.
4.1.6.

4.2.2.
4.1.2.

7.6.

2.1.

5.1.3.
5.1.1.

26.

4.1.8.
4.1.8.

Tripping characteristics unaffected by ambient #
(PR1/P unit)
Variation of rated uninterrupted current
(in switchboard)
Templates
Box with special tools and setting #
Terminal box
for fixed circuit-breakers
Terminals
Combinations of #
F1 draw-out circuit-breakers
F1 fixed circuit-breakers
F2 draw-out circuit-breakers
F2 fixed circuit-breakers
F3 draw-out circuit-breakers
F3 fixed circuit-breakers
F4 draw-out circuit-breakers
F4 fixed circuit-breakers
F5 draw-out circuit-breakers
F5 fixed circuit-breakers
F& draw-out circuit-breakers
Flat #
Front #
Harizontal or vertical rear #, made of flat bar
Rear # (view)
Test
apparatus TS1 for SACE ARt releases
apparatus TS1 for SACE PR1 releases
Trip # aven with circuit-breaker isolated (PR1/P unit)
Trip # of PR1/P unit
Threshold
High protection # (EG releases for d.c.}
Low protection # (EG releases for d.c.)
Time
Arcing #
Break #
Make #
Opening #
Reset # of protection function L {AR1 releases)
Time-delay device -
External solid-state # for undervoltage release
Pneumatic # for undervoltage release
Times
Trip # of AR1 releases
Trip # of PR1 releases
Tripping # , shortened by using zone selectivity
(PR1/C unit)
Tolerance
in measures of PR1/A unit
Tools
Box with special #
Transformer
Current # for external neutral
Special valtage # SACE cod. 56089 for
measuring (PR1/C unit)
Transformers
Current # for PR1 or AR1 release: spare parts
Gurrent # for SACE AR1 releases
Current # for SACE PR1 releases
Voltage # for PR1 or AR1 release: spare paris
Transmission
Data # to the central system {(PR1/D unit}
Trip
Delayed # (EG releases for d.c.}
tnstantaneous # (EG releases for d.c.}
Truck
Earthing # (MT)
Sectionalizing # with fixed part (CS)
TS1
Test apparatus for SACE AR1 releases
Test apparatus for SACE PR1 releases
TVO51
Instrument voltage transformers

Unit

¢
4.1.4. ’

1.4.1.
71.11C

7.2.2F

4.2,

41, o
7.4.2PQ

PR1/A amperometric # : description and functions 4.1.5.
PR1/A amperometric # : elemeni of PR1 reloase 4.1.
ABB SACE
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PR1/A amperometric # : the presence of PR1/P

unit is required 4.1.6.
PR1/C control # : description and functions 4.1.6.
PR1/C control # : element of PR1 release 4.1,
PR1/C control # : the presence of PR1/P unitisrequired  4.1.7.
PR1/D dialogue # : description and functions 4.1.7.
PR1/D dialogue # : element of PR1 release 4.1.
PR1/D dialogue # : PR1/P and PR1/C units are required 4.1.8.
PR1/P proiection # : description and functions 4.1.4.
PR1/P protection # ; element of PR1 release 4.1,

Static continuity # for power supply of PR1/A-C-D units 4.1.

Value
r.m.s. #in functions L, S and G of PR1/P unit 4.1.4.
r.m.s. # in measures of PR1/A unit 4.1.5.
Values
Set # and protective functions of AR1 releases 4.2.2.
Set # and protective functions of PR1 releases 41.2.
Versions
Derived # 5.1.
Derived # : table of available types 5.1.
Derived # : table of possible combinations of accessories 7.5,
Megamax circuit-breakers 2.4.
Other special # of Megamax circuit-breakers 524.
Special # 52

ABB SACE

View
of SACE AR1 protection release
of SAGE PR1 protection release
of the main component parts
of the units PR1/P-A-C-D
Voltage
Rated impulse withstand #
Rated insulation #
Rated operaticnal #
Tast #
Voltages
displayed by pushbutton through LED (PR1/C unit)

Wear
of contacts, displayed by pushbutton (PR1/C unit)

Weights
of Megamax circuit-breakers (table)

Zone
selectivity (PR1/C unit)

3F2L 6000
Special current-limiting circuil-breakers

4.1.8.

3.13.

5.2.1.
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Cue to the continuous development of Standards as well as of materials, the characteristics and dimensicns indicated in this catalogue should be regarded as binding only on
confirmation from ABB SACE. :

A D ED
MPpD

ABB SACE SPA Obtained from:

Head Office: Via Baioni, 35

24123 Bergamo - ltaly

Tel.: +39 (0) 35 395111

Telex: 301627 ABBSAC |

Telefax: +39 (0) 35 395306-395433 R -'95 / 5.000 / TIPOLITOGRAFIA ELETTA VILLA D'ALME (BG)

Q6491 63/001 7/1984





