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Tmax, Isomax, Emax: Industrial'™ enabled!

Industrial™ is the solution developed by ABB for the all-round

integration of a company’s activities, where each product is

seen as part of a complete solution. Products and technologies

are grouped into functional categories
(Suites), each of which measures,
controls, optimizes and
supports a specific “block”
. of activities, and they can
ensure coordinated
interaction thanks to the
platform created by ABB
(AIP: Aspect Integrator
Platform).
In addition to interactivity between certified products, every
certified product also guarantees the ready availability of all
the information needed for it to function - technical
characreristics, installation instructions, use and maintenance
instructions, environmental certificates and declarations, all
updated to the latest version ... a considerable advantage for
the user™.

After Tmax, which was the first Industrial T-certified ABB

SACE product, now the whole range of Tmax and Isomax
molded case and Emax power circuit breakers has obtained
certification and is fully entitled to join the Protect™ suite of
products, These circuit breakers combine with about
700 products in the ranges of distribution boards,
thus enabling complete switchboards to be
assembled using all Industrial-certified
components.

Tmax, Isomax and Emax operation can be
integrated with the configurable ABB
products in a system: this compaubility has
always been 2 fundamental premise of the
ABB SACE design process. Mass customization, i.c. the mass
production of components customized to meet a given buyer’s
specific needs is already feasible, as Industrial™ certificadon
demonstrates.

Yet again, ABB SACE is ahead of the field in offering a berter
and better customer service!

* All product technical data and related documentation can be found in
Intemet and is accessible to the customer. The standard documentation

is in English, but there are local language versions for each country
where a given product is marketed.

For further information, go to the Products and services/Industrial '™ section on our web site: hetp://www.abb.com




~ Main characteristics
Installations
Overcurrent trip units
and related accessories

Accessories

Overall dimensions

Circuit diagrams



Emax power circult breakers have

always been appreciated for their high electrical

parformarnices, maximum modulanty and standardisation

which characterize all the ranges. Their very high safety, quality and

rationality features, are the result of absolutely innovative design critena.
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Innovative by tradition.

The Emax low voltage power circuit breakers, designed ~ guarantee for anyone looking for advanced solutions
and manufactured by ABB SACE, are at the top of the * in absolute peace of mind. Simply pass back over
market for quality and functionality for all the different ~ the history of ABB SACE power circuit breakers to
applications. Nothing comes about by chance: thelong . see a long series of success products - fifty years

tradidon of quality, reliability, and care that ABB . IR in a persistent research of innovative
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production of its circuit breakers are the best G iwans  performances.

SACE has always put into the design and and safe solutions and always at the top of the
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Modularity and compactness of Emax power

circuit breakers considerably simplify construction of

the switchboards. The accessories are always fifted from

the front simply and rapidly, without the need for cabling and in
complete safety. The simplicity of these operations means that any
personalisation required can be carried out directly by the end customer.
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With this choice, there is no choice.

Whatever the application you have in mind, there is
cerainly the right product that you need in the Emax

family. Three or four pole version, fixed or draw out,

as an automatic circuit breaker or without the trip
unit as a switch, Emax is always the solution able

to satisfy your request.



=
1

POV ETSS Hies)faiz) (s
e benchmark for yo

R

The high electrical

performances of all the Emax

ranges go hand in hand with their mechanical and

construction characteristics, thought up lo provide top guality

in all cases. The compactness of Emax powsr circuit breakers is

the fruit of perfect integration of both their components and performances




The strong point - strength.

You can tell Emax power circuit breakers are solid ata  circuit breakers in its category, and during its very long
glance. Built with an extremely sturdy metal structure, | working life, only requires minimum maintenance. As
they deal brilliandy with any dynamic or thermal stres-  always, ABB SACE stands out for the quality of its
ses, making cach installation reliable and products, for the care and attention it pays
to all details - both constructional or tech-

safe. Thanks to the materials used, an Emax

power circuit breaker has a much longer nological - to offer products to the market

mechanical life compared with the other which always achieves top performance.
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The modern trip units Emax can be fitted

with make all installations more complete and efficient:

the intelligence they are equipped with can carry out many
differant functions, giving the circuit breaker high trip precision.
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The new intelligence - intelligent.

With Emax power circuit breakers you can always choose
the amount of intelligence you need. Like the PR113-A,
the latest generation of trip units for Emax, which provides
a complete set of protection funcrions,
measurements signalling, data storage and

control functions. Equipped with a big and

clear graphic display, chis new trip unic is

without communication capabilities. The PR112-A trip
units have also been improved and new functions have
been added, like the five languages available to help the
serting. And there are not only protection

functions, but also communication

capabilities that allow the breaker to be used

in the most advanced automation and control

available in two different version, with or Q systems, using the Modbus® protocol.
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Emax UL circuit breakers

I| Common data ] . R

| Voltages ' f ;
Rated maximum voltnge V] &35 | | g8
Raled vollaga v w00 | 1 g
Tost voftage (1 min. 5060 Hz) (W] 22 . i

| Frequency [Hz] 50-80

Numbar of poles 3-4
{ Varsion Fixed (F) - Drawoul (W)

Level of performance B-A B-A N-A
Currants
Rated continuous current Al 800 1600 1200
A} 1200 1600
(Al
Al
Capacity of neutral pole four-pole circuit breakers [¥iu] 100 100 100
Rated short circuil currant
240 V ] 42 42 65
480V KA} C 42 50
600 V {kA] 35 42 50
Rated short time current [kA] 35 42 50
Trip units
[ PR111/P-A, PR111/PD-A ] [ u
PR112/P-A, PR112PD-A m m [
PR113/P-A, PR1APD-A u u u
Trip times
Closing time [max) [ms] BO 80 80
Gpening tme (<ST curmant) ymax) _ T {msi 70 7a @™
Opening time (I>ST current) (masx) [ms} 30 30 30 i
Overall dimensions
Fixed: H = 418 mm/16.46 in - D = 302 mm/71.88 in —
W (3 polesia poies) T (mmj 296/386 296/386
W (3 poles/d poles) fin] 11.65/15.2 11.6515.2
Draw out: H = 461 mmv18.15 in - D = 396.5 mm/15.61 in
W (3 poles/4 poles) [mm] 324/414 3241414
W (3 poles/d poles) fin} 12.76/16.3 12.76/16.3
Weights (Circuit breaker cu;nmets with trip unit. RH tarminals. CT, exclutding accessonas)
Flued
"3 polesiA poles fikg] 345/54 50061
3 poles/4 poles fibs} 99/119 110/134
Draw out o
3 poles/4 poles o Ikg] 70/82 78/93
3 poles/4 poles [fibs] 154/181 172/205

BoD

Rated continuous current (Al 1200 1200

Mechanical life with reqular ordinary maintenance  [No. Operations x 1000) 20 20 20 20 T
Operation frequency [Operatnona/hour] a0 30 30 30
Electrical life T - [Ne. Operations x 1000] T 10 10 10
Operation frequency "Té";;é?oﬁé.-m1 30 30 3o 30
e ——————— P TR Ty 3 o= LT T T TS ) S e P i e e ]
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REERNEED
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2000 1200 1200 1200 3200 3200 3200 4000 4000
2500 1600 1600 1600 3600 3600 3600 5000 5000
2000 2000 2000
2500 2500 2500
100 100 100 100 50 50 50 50 50
65 85 85 100 85 100 125 125
50 65 8S 100 65 85 100 85 125
50 65 65 85 85 85 85 B 85 85 ___
50 85 65 65 85 85 85 100 100
- a . [ ® = = w [ — W
= “ n = . m w T . u
T [ B - @ T u [
80 80 80 80 B0 80 80 8 80
70 7 70 70 70 70 70 i 70 70
e 30 30 30 % 0 30 30 30 a0
s - T 404/530 - 56E/856 782/308 - -
15.51/20.82 - 22287583 - 30.79/35.78 ] l
B 32558 594/684 - - ~810/936
- 17.01/21.67 - 23.39726.93 31.80/36.85
B B6/80 97117 14080
- 145/176 2147258 - - 308353
- 104125 - 1471165 210/240
2297275 463/529

E4 S-A/H-A

E3N-A/S-A/H-A/V-A E6 H-A/ V-A 1
1200 1600 2000 2500 3200 3600 4000 5000 !
N 15 T 45 15 8 8 N 8 8
" a0 o 30 0 0 T30 30 Bl
10 10 8 8 5 — 5 5 3 — |
- 0 30 T30 30 T 30 B 30 T30 |
= e . ) D S R — 2 - - = - S T s S LI . wrle '—-T..—q-'}_‘--‘ e oa '
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Emax UL switch-disconnectors

The switch-disconnectors derive from the corresponding cir-
cuit breakers, of which they keep the overall dimensions and
the possibility of mounting accessories unaltered. This version
only differs from the circuit breakers in the absence of trip units.
The switch-disconnector is available in both the three-pole and
four-pole fixed and draw out version and is identified by the
code “/MS”. The electrical characteristics of the switch-

1 disconnectors are given in the following table.

g

i

:

eBAMS |
Rated continuous current [A] 800
- [Al 1200 —
tAl -

I —— Al
Number of poles E———— 4
Capacity of neutral pole for four-pole circult breakers i) = = 100
Rated vollage - B M 800
Rated maximum voitage ) - ™ 635
Test voltage (1 min. 50/60 Hz) - [kV] 3 g_,'g_
Frequency {Hzi 568G
Rated short time currant - kA] 35 - B
Version i F-W

1/4 ABB SACE




1800 1200 1200 3200 3200
1600 2500 1600 3600 3600 5000

_ - 2000 -

- 2500

- 34 34 34 34 34 34
o 100 100 100 100 50 50 50
- 500 500 T 800 600 B00 600 800
B 635 535 635

635
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Construction characteristics
Structure of the circuit breakers

The sheet steel structure of the circuit breaker is extremely com-
pact, considerably reducing overall dimensions.

Safety is improved by adopting double insulation for the live
parts and total segregation between phases.

The sizes have the same height and depth for all of the circuit
breakers in each version.

The depth of the draw out version is suitable for installation of
switchboards 500 mm/ 19.68 in deep.

The width of 324 mm/12.75 in (up to 2000 A) in the draw out
version allows the equipment to be used in switchboard com-
partments 400 mm/15.74 inwide. The compact dimensions also
allow them to replace power circuit breakers of any size from
earlier series.

ABB SACE
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Construction characteristics
Operating mechanism

The operating mechanism is of the stored energy type, oper-
ated using precharged springs.

The springs are charged manually by operating the front lever
or using a geared motor, supplied on request.

The opening springs are charged automatically during the clos-
ing operation.

With the operating mechanism fitted with closing coil and shunt
trip and the geared motor for charging the springs, the circuit
breaker can be operated by remote control and, if required,
managed by a supervision and control system.

(@ OPENING

(1) CLOSING

The following operating cycles are possible without recharging
the springs:
— starting with the circuit breaker open (0) and the springs
charged [1:
closing-opening
- starting with the circuit breaker closed (I) and the springs
charged [T
opening-closing-opening.
The same operating mechanism is used for the entire series
and is fitted' with a mechanical and electrical anti-pumping
device.

() OPENING
(@ OPENING

(2) CLOSING

ASDC200029HX 03
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3 Construction characteristics
Operating and signalling parts

T e s e | T al = ECTYIETE

il S 2l et Tt a8 e e =x = - FEm 2 I

- S —

Fixed version Lagend f

1 Trademark and sze of circuit |
breaker

14 2 SACE F'th&,_?ﬂﬂz-ﬁ\ or

PR113-A Trip units

Pushbutton for manual opening

4 Pushbutton for manual closing

5 Laver to manually charge -
clasing springs

6 Electrical rating plate

4 7 Mechanical device (o signal

circull breaker open "0 and

closed "I

! 8 Signal for springs charged or

6 discharged )

9 Mechanical signal for trip unit
tripped

17 10 Operation counter

11 Kaey lock in open position

w

8 12 Kay Jock and padiock in |
racked-in/racked-oul position !

___(for draw out version only) |

10 13 Racking-in/racking out device I
(for draw out version only) (

14 Terminal box (for fixed version
ontyp - =t 1o

15 Siiding contacts (for draw out
version only)

16 Circult breaker position |
Indicator: connected/ isolated
for test/racked-out (for draw

- _— I : out varsion only) i

ut version 17 Padlock device in open 1f

pasition

VEIC RO

pr——

W O

Dra

".o g s dd I s R AR RN RRRRARLT

RN RN

Note:

- “Connected” refers ta the position in which
both the power contacts and auxiliary
contacts are connected: “racked-out” is
the position in which both the power
contacts and auxiliary contacts are
disconnected; “isolated for test” is the
position in which the power contacts are
disconnected. while the auxliary contacts
are connected.

15

10

16

12 13
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Construction characteristics
Cradles of draw out circuit breakers

The cradles of draw out circuit breakers have shutters for seg-
regating the fixed contacts when the circuit breaker is racked
out of the compartment. These can be locked in their closed
position using padlock devices.

Tep

Legend

1 Sheet steel supporting ¢
structure

2 Single earthing pliers mounted on
the left for E1, E2 and E3, double
earthing pliers for E4 and E6

3 Safety shutters (P20 degree
of pratection)

4 Terminal support base

5 Terminais

6 Contscts signaling that the
circuit breaker is connected,
isolated for test, racked-out

7 Sliding contacts

8 Padiock device for safety
shutters (on request)

9 Fixing points (4 for E1, E2, E3

and 6 for E4, E6)

1BOC 2000 TN

ABB SACE 1/9




.t Construction characteristics
- Circuit breaker components

s

i Sheet stesl supporting

structure

2  Current transformer for trip
umt

1 3 Pole group insdlating box

4  Horizontal rear terminals

5a Plates for main fixed
contacts

Sb Platas for fixed arcing
contacls

Ga Plates for main moving
contacts

6b Plates for moving arcing
contacts

7 Arcing chamber
B8  Terminal box for fixed

10 version - Sliding contacts for
draw oul version
9  Trip unit
10 Circuit breaker closing and
opaning control

11 Closing springs

11

Selective circuit breaker

E1 B-A, E2 B/N-A, E3 N/SHNV-A,
E4 SHN-A, E6 HN-A

1/10 ABB SACE




Versions and connections

All circuit breakers are available in fixed and draw out, three
pole or four-pole versions.

Each series of circuit breakers offers terminals made of silver-
plated copper bars in the same sizes, regardless of the con-
tinuous current ratings of the circuit breakers (except for E3).
The cradles for draw out circuit breakers are common to each
size, regardless of the continuous current rating and interrupt-
ing rating of the relative moving parts (except for E3).

The availability of various types of terminals makes it possible
to build switchboards against the wall, or switchboards to be
accessed from behind with rear connections.

For special installation needs, the circuit breakers may be fitted
with various combinations of upper and lower terminals.

The following terminals are also available in the IEC version:
front for fixed and draw version and flat for draw out version.

Fixed circuit breaker

Horizontal rear terminals Vertical rear terminals

Draw out circuit breaker

Horizontal rear terminals Vertical rear terminals

ABB SACE 1/11
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Microprocessor-based trip units
General characteristic

The overcurrent protection for AC installations uses three types of microprocessor-based trip

units in the SACE PR111-A, PR112-A and PR113-A series, which can be installed as alternatives

to one another on SACE Emax circuit breakers:

* SACE PR111-A with protection functions only

* SACE PR112-A with protection, current measurement and dialogue functions

e SACE PR113-A with a complete set of functions for protection, measurement, signaling, con-
trol and dialogue.

The protection systems can be three-phase or three-phase with neutral depending on the type of

circuit breaker used (three-pole, three-pole with external neutral or four-pole).

The protection system is made up of:

* 3or 4 current transformers (CT) depending on the number of circuit breaker poies; the fourth
CT may be external

¢ aprotection unit selected from among SACE PR111/P-A, SACE PR112 /P-A and SACE PR113/P-A,
or a protection and communication unit selected from among SACE PR112 /PD-A and SACE
PR113/PD-A with Modbus® protocol

¢ an opening solenoid which acts directly on the circuit breaker operating mechanism (sup-
plied with the protection unit).

ABB SACE




Microprocessor-based trip units
UL Versions available

General characteristics of the microprocessor-based trip units:
* operation without the need for an external power supply

* microprocessor technology (8-bit for SACE PR111-A and 16-bit for SACE PR112-A and PR113-A)

* high precision

* sensitivity to the true r.m.s. value of the current

» interchangeability among all types of trip units

* setting for neutral normally at 50% of the phase setting, with possibility of setting it to 100% (on
request only for circuit -breakers E1, E2 and E3).

For the PR113-A trip unit, it is also possible to select neutral protection at 150% and 200% of the
continuous current rating of the phases, if compatible with the setting of the current transformers.
The main performance features of the trip units are listed in the tables below.

PR111/P-A

L P |

==

PR112/P-A PR112/P-A

Protection L §s BN
Modbus Modbus

Protection and ' 1
communication mE u E H {
==y

.~

PR113/P-A (

Protection L |s N o EX ToofodaRal |
i
Modbus |

Poecinand - (RO ee0 @2 @20 |

= o e e

ABB SACE 1/13




Microprocessor-based trip units
UL Versions available

Protection against overioad with inverse
lang time-detay trip ] u n
Selective protection against short circuit

with inverse or definite short time-delay trip

=

Protection against instantansous short cifcuit with

adustable np current threshoid L |
g

E Protaction against ground faults residual (internal sensor)

sgurce ground retumn (exdernal sensor)
@ Protection againat Directional shon circult with adjustabie time delay

T Protection against phase unbalance

13 Protection against over-tamperature [

@ % Undervoltage protaction/Ovarvoltage protection

) Residual voltage protection

] 'Ta Protection against active power reversal

| L

:] €3 Thermal memory for functions L and S S |

Currents (phases, nsutral, ground faull) ] |
Voltage (phase-phase, phase-neutral, residual) []
Power (active, reactive, apparant) ]
|Power factor L
L
L
| ]

IFrequency and peak factor
(active, reactive, apparant, meter)
'ﬁmmﬂc calculation (wave form display and harmonics module)

I storage in chronoclogical order

Counting number of aperations and conlact wear

mote seiting of the protection function parameters, unit configuration, cammunication
Transmission of measuraments, states and alarms from circuit breakar to system
JTmrwnluion of avants and maintenance data from circuit breaker 1o system

T ST =TI wmen—

_}Estnniiing pmar:try maans of dip swilches |

.Establishing paramelers by means of keys and LCD display a
‘Alarm signals for functions L, S, | and G =
L signal of one of the following protections: undervollage,

tage, residual vollage, active power raversal
Signal for phasa unbalance and over-lemperature
Complate management of the pre-alarms and alarms for all the protection and fall-safe functions
Password for anabling use with “READ” consultation mode or "EDIT™ consultation and setting mode

L

\Can be activated for protection functions S or G =
-&mmummms.san ||

1/14 . ABB SACE




Microprocessor-based trip units
Setting the current transformers

Current transformer settings Wi
Type oliind PR IR S e P S
clrcuit b T R280. 800 |
= Al e L N e e o B
| E18-A 800 EeSE EET i
| 1200 o maE . S
| £2B-A 1600 o) EED N [ e e |
.Ezn-A 1200 BN SN NN SN 1:
1600 D I [ ) SN 1
| EIN-A 2000 AN IEN N T TS B SR ]l
| 2500 & _§ § § § § § 1
| E3S-A 1200 s I R T 1]
| 1600 - F B _F B " §F | |l
f 2000 N D s o e e e i
2500 % _§ § § § § §® I
TEHA 1200 _ . |
| 1600 — & § § § § I
| 2000 — % _§ _§ _§ _§ _§ Il
(1 2500 A e e e S S = S _11
EIV-A 1200 . B § N B | |
1600 - & -5 B B B | Il
2000 N e S [ RS EEE |
| 2500 — & & § § § § §®§ i
|| E4S-A 3200 pocs R e e | i
4 3600 T N S S RS |
| EanA 3200 I S EeS |
| 3600 E=—— - — |
E4V-A 3200 _ = — = !
3600 NN TN (S T (R !
E6H-A 4000 L il =i f
| 5000 ] X
| E8V-A 4000 p== ] =i |
— \
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Compliance with Standards

Standards, approvals, certifications and company Quality

System

The SACE Emax circuit breakers conform with the ANSI C37.13,
C37.16, C37.17 and C37.50 Standards and are UL 1066 certi-
fied.

The UL 1066 certification allows Emax to be used in UL 1558
switchgears, gear UL891 Low Voltage switchboards and CSA
C22.2 no. 31 Switchgear Assemblies.

All the Emax circuit breakers and their accessories are also
available in the versions complying with the International IEC
60947, EN 60947 (harmonized in 17 CENELEC countries), CEl
EN 60947 and IEC 61000 Standards and conform with the fol-
lowing EC directives:

- “Low Voltage Directive” (LVD) nr. 73/23 EEC

- “Electromagnetic Compatibility Directive” (EMC) nr. 89/336
EEC.

The main versions of the equipment are approved by the fol-

lowing Shipping Registries:

- RINA (ltalian Shipping Register)

- ABS (American Bureau of Shipping)

- Det Norske Veritas

— Bureau Veritas

- Germanischer Loyd

- Lloyd's Register of Shipping

- Polskj Reiestr Statkow

‘= Gost

- NK

Certification of conformity with the aforementioned product

Standards is carried out in compliance with the. EN 45011 Euro- - v
, n body AGAE = .
(Associazione per la Certificazione delle Apparecchiature .~

pean Standard by the-Italian certification body

Elettriche - Association for Certification of Electrical Equip(néﬁt)’.
recognized by the European organization LOVAG (Low Voitage
:Agreement: Group). : Comn

DET NORSKE
VERITAS




Compliance with Standards

A design dedicated to Quality and respect
for the environment

Quality has always been the leading commitment of ABB SACE. g"y;g";ﬁ“gmﬁgg
This commitment involves every function of the company, and

has allowed us to achieve prestigious recognition internation-
ally.

The company’s Quality System is certified by RINA, one of the

@ eyl ey most prestigious international certification bodies, and complies
TGS with 150 9001 Standards; the ABB SACE test faciity isaccred- | R TNJA g
= _ﬂ_ ited by SINAL; the plants in Frosinone, Patrica, Vittuone and g M S CER| §
== — Garbagnate Monasterc are also certified in compliance with "5 G fdoeo1

a "_-f,ﬁf OHSAS 18001 Standards for health and safety in the workplace.

e ABB SACE, ltaly’s first industrial company in the electro-me-

__:.__ chanical sector to achieve this, has been able to reduce its raw

material consumption and machining scrap by 20% thanks to

T g ST e an ecology-orientated revision of its manufacturing process. All

[P S— of the company’s Divisions are involved in streamlining raw

3 : . material and energy consumption, preventing pollution, limiting

E ;’*::3 _”‘__ noise pollution and reducing scrap resulting from manufactur-

§ — ing processes, as well as to carrying out periodic environmen-

tal audits of its leading suppliers.

ABB SACE is committed to environmental protection, as is also
evidenced by the Life Cycle Assessments (LCA) of products
carried out at the Research Center: this means assessment and
improvement of the environmental performance of products
throughout their life cycle are included right from the initial de-
sign engineering stage. The materials, processes and packag-
ing used are chosen with a view to optimizing the actual envi-
ronmental impact of each product, including its energy efficiency
and recyclability. -

ABB SACE 117










‘kng Installations
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Installation in switchboards
Modular design

To allow easier installation and integration in Low Voltage switch-
boards, the SACE Emax series of circuit breakers have been
built to modular design criteria, thanks to the same depth and
height for all the sizes, as well as a significant reduction in their
overall installation dimensions.

The front shield of the circuit breaker is, moreover, identical for
the entire series. This simplifies the construction of the switch-
board doors since only one type of drilling is required and makes
the front of the switchboard the same for all sizes.

1SDCZ007HFU00T
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Installation in switchboards
Selecting the type of circuit breaker

Sl LR S LA
Number of poles
The choice of the number of poles for circuit breakers that si-
multaneously provide switching, protection and isolation func-
tions in three-phase installations depends on the type of elec-
trical system and the type of user or, more generally, whether it
features a distributed or non-distributed neutral.

D R TR e

Fixed or draw out version

The fixed version of the circuit breaker is more compact in size

than the draw out version. It is recommended for installations

that can tolerate service interruptions in the event of faults or

routine maintenance.

The draw out version of the circuit breaker is recommended

for:

- applications that can only tolerate brief interruptions due to
faults or routine maintenance:

— dual lines, one of which is a standby for the other, with a
single circuit breaker for each pair.

—— L W e 0
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Installation in switchboards
Selecting the type of circuit breaker

W ST R TS I R
Connecting the maln c|rcu1t breaker clrcmts
When designing switchboards, one must always bear in mind
the problem of making the most rational connections between
the circuit breaker and main busbar system and the busbars to
the users. The SACE Emax series offers switchboard experts a
range of options to satisfy different circuit breaker connection
requirements.
The figures at the side provide some indications for terminal
selection.
| Horizontal rear terminals : Vertical rear terminals
|
a'
I}
f
|
|
For switchboards with access | For switchboards with access il
from the rear ] from the rear ’
e R e e sl
Protection degrees o
A number of solutions have been adopted on SACE Emax cir- i W,

cuit breakers to achieve IP22 protection degree for fixed or draw

out circuit breakers, not including their terminals, and IP30 for

their front parts using a flange. Automatic shutters have been

realized for the cradles of draw out circuit breakers which can

be locked using padlock devices to allow maintenance on the

load side or supply side of the cradle.

A transparent protective cover is also available on request, to

completely segregate the front part of the circuit breaker with

IP54 protection degree (Nema 3/3S/13). in any case, the front

and trip unit, as well as their indicators, still remain completely

visible.

IP22 Fixed or draw out circuit breaker, not including termi-
nals.

IP30 Front parts of circuit breakers (using flange).

IP54 Fixed or draw out version circuit breaker, fitted with trans-
parent protective cover to be fixed over the front of the
switchboard (on request).

ABB SACE
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Power losses

The following table provides the dissipated power for fixed and
draw out circuit breakers.

Power loss
Circuit breaker Continuous Fixed ’ Draw out
current 3/4 poles 3/4 poles
[A) W] w]

E1B-A 800 65 95

1200 146 214
E2B-A 1600 15 215
E2N-A 1200 R

1600 115 215
EINA 2000 130 225

2500 205 350
E3S-A 1200 48 84
E3H-A 1600 85 150
E3V-A b -

2000 130 25

2500 205 %0 |
E4S-A 00 0 235 ) 425
EdH-A | E4V-A 3600 207 538
E6H-A 4000 265 T w5
E6V-A 5000 415 700

Note
The values indicated refer to balanced loads, a current flow of lu, and automatic circuit
breakers.
Lo e ot S B SRR

Derating in altitude
SACE Emax power circuit breakers do not undergo any changes
in their rated performance up to an altitude of 2000 meters.
As the altitude increases the atmospheric properties alter in
terms of composition, dielectric capacity, cooling power and
pressure.

The performance of the circuit breakers therefore undergoes
derating which can be measured through the variation in sig-
nificant parameters, such as the maximum rated operating volt-
age and the rated uninterrupted current.

The table below shows the aforementioned values in refation to

altitude.
Alfituda M <6600 5900 13200 16500
Im 2000 3000 4000 5000
Rated sarvica voltaga Ue [V] 60O 600 500 a0 ||
Continuous currant rating In [A] In 0.98xin 0,93xIn 0.90xin ||

ABB SACE 2/5
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Microprocessor-based trip units and trip curves

PR111/P-A

Characteristics

This is the basic trip unit for the Emax series. The complete
range of protection functions and the variety of thresholds and
trip times offered make it suitable for protecting any type of
alternating current installation. The trip unit does not have any
additional functions apart from its protection functions, except

some alarm signals.

Legend

1 LED signaling alarm for protection
function L

2 DIP switches for setting current
threshold 11

3 Indication of correspondence be-
tween the DIP switch positions and
the 11 current threshold values

4 DIP switches for setting trip time 11
(type of curve)

5 Indication of correspondence be-
tween the DIP switch positions and
the times set

6 LED signaling alarm for protection
function S

7 DIP switches for setting current
threshold 12

8 Indication of correspondence be-
tween the DIP switch positions and
the current threshold values 12

9 DIP switches for setting trip time t2
(type of curve)

10 Dip switches for selecting between
inverse time or definite time char-
acteristic

11 Irdication of correspondence be-
tween the DIP switch positions and
the times set

12 DIP switches for setting current
threshold I3

13 Indication of correspondence be-
tween the DIP switch positions and
the current threshold values I3

14 Rating plate showing the continu-
ous current rating of the neutral CT
and the trip unit serial number

15 DIP switches for setting current
threshold 14

15 16 20

16 Indication of correspondence be-
tween the DIP switch positions and
the current threshold values 14

17 DIP switches for setting trip time t4
(type of curve)

18 Indication of correspondence be-
tween the DIP switch positions and
the times set

19 Symbol diagram showing irip of func-
tion G

20 Connection module with external
units for testing the trip unit and
socket for connection to the trip
test device (SACE TT1 unitand SACE
PRO10/T unit)

ABB SACE
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Opératioh“é'n;:i’ protection functions

Power supply

The unit requires no external
power supply. It is self-sup-
plied by means of the current
transformers installed on the
circuit breaker. For it to oper-
ate, it is sufficient for at least
one phase to be loaded at
18% of the continuous current
rating of the current transform-
ers (In).

Protection functions

The PR111/P-A trip unit offers
the following protection func-
tions:

e overload (L)

» selective short circuit (S)

¢ instantaneous short circuit (1)
e ground fault (G).

Overioad (L)

The inverse long time-delay
trip overload protection L is
type lit=k; eight current thresh-
olds and 4 curves are avail-
able, labeled A, B, C, D.

Each curve is identified by the
trip time in relation to the cur-
rent | = 6 x I1 (I1=set thresh-
old).

Selective short circuit (S)

The selective short circuit pro-
tection S can be set with two
different types of curves with

a trip time that is independent’

of the current (t=k) or with a

constant specific let-through

energy (t = kA?).

Seven current thresholds and

4 curves are available, la-

beled A, B, C, D. Each curve

is identified as follows:

- for curves (t = k) by the trip
time for | > 12

- for curves t = kA2 by the trip
time for | = 8xIn (In = contin-
uous current rating of the
current transformer).

The function can be excluded

by setting the DIP switch com-

bination to “OFF".

Adjustable instantaneous
short circuit (l)

The protection | offers 7 trip
thresholds and can be ex-
cluded (dip switches in “OFF”
position).

Ground fault (G)

The inverse short time-delay
trip ground fault protection G
(which can be excluded) of-
fers 7 current thresholds and
4 curves labeled A, B, C, D.
Each curve is identified by the
time t4 in relation to current 14
as shown in the diagram on
the front of the trip unit.

Note: the function G is disa-
bled for fault current vaiues

| > 4xIn (In=continuous cur-
rent rating of the CT).

:

1SDC 2000680003
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Microprocessor-based trip units and trip curves
PR111/P-A

User interface

The user communicates with the trip unit in the trip parameter preparation stage by means of the
dip switches.

Two LEDs are also availabie for alarm signaling (timing start) for the L and S functions respec-
tively.

Setting the neutral

Protection of the neutral is available at 50% (in the standard version) or at 100% (version which
can be supplied on request for E1-E2-E3), of the phase currents.

Test Function

The Test function is carried out by means of the pocket-sized SACE TT1 Trip Test unit, fitted with
a two-pole polarized connector housed on the bottom of the box, which allows the device to be
connected to the test input sockets on the front of PR111/P-A trip unit.

A complete test of the PR111/P-A microprocessor-based trip unit can be carried out using the
special SACE PRO10/T apparatus by applying it to the TEST connector.

All the trip unit functions can be checked by means of this unit.

Versions available
The following versions are available:

]
I
=R |

i

L

1SDC200070F000G

PR111/P-A LI

(L

Al TAETERYS | G PETNNT™ | s TAETN ™

S0y sy

s g v | Y

.
T

|
|

ASOCHAN I

PR111/P-A LSIG
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Protection functions and setting values of the PR111/P-A trip unit

Function Trip threshold Trip time " Gan be excluded ~ Relation t=t(f)
Protection H=04-05-086-0.7~ At cument |= 6 x 11 - t=ki1*
against overioad 0B-08-085-1xIn 11 =3 s:(curve A), 6 5 (curve B).
12 5 (curve C), 18 s (curve D)
Tolerance £+ 10% (according o = 10% lg<3xin
ANS| 37.17 Standard) +20% lg>3xin
n Selection protection 12=1-2-3-4-6-8-10xIn Al currant 1= 8 x In n t=kil? (trip
against short-circuit 12 = 0,05 5 (curve A), 0,10 s (curve B) curve ¥t ON)
0.25 s (curve C), 0.4 s (curve D)
Tolerance " =10% + 20%
12=1-2-3-4-6-8-10xIn Al current 112 | | t=k (trp
12 =0.05 s (curve A), 0.10 s {curve B) curve Ft OFF)
0.25 5 (curve C), D.4 5 (curve D)
Tolerance " £ 10% The best of the given: £ 20% or = 50 ms
Instantaneous protection 13=15-2-4-8-8-10-12x1n Instantaneous L | =k
against short circuit
Tolerance ! +20% £35ms lgs3xin
< ms ig>3xin
E Protection against 4=020-025-030-035-040- Atcument | =4 x 14 = t=k/1*
ground faults 0.45 048 xIn 14 =0.1 5 (curve A), 0.2 5 (curve B)
0.3 5 (curva C), 0.4 5 (curve D)
Tolerance "

+ 10 %

= 20%

ABB SACE

(1) Thees wlerances are valid with the following hypotheses:

- relay se¥-supplied when running (without start-up)
- two-phase or three phase power SUpply

in all cases not coversd by the above hypotheses, the following lerance values are valid:

Trip threshold Trip time
L = 1% (according i ANSH 37.17Standard) = 20%
5 210% = 20%
I +20% < 60ma
G ziS% £ 20%
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Microprocessor-based trip units and trip curves
PR111/P-A
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Microprocessor-based trip units and trip curves

PR112/P-A

3/8

Characteristics

The PR112/P-A trip unit is a sophisticated protection system
using microprocessor technology. It comprises the PR112/P-A
trip unit and, on request, the PR112/PD-A protection and dia-
logue unit with the Modbus® protocol.

The wide range of settings makes this trip unit ideal for general
use in any type of installation.

Consuiting information and programming is extremely easy
using a keyboard and alphanumeric liquid crystal display.

An ammeter function and many additional functions are pro-
vided over and above the protection functions. These addi-
tional functions can be further increased with the addition of
the dialogue and signaling unit.

12 11 15

Legend

9 ENTER button to confirm data or
change pages

10 Pushbutton to exit submenus or can-
cel operations (ESC)

11 TEST pushbutton

1 LED signaling microprocessor fault

2 LED signaling auxiliary power sup-
ply present

3 LED signaling pre-alarm

4 LED signaling alarm

5 Alphanumeric display illuminated
from the rear

6 Cursor UP button

7 Cursor DOWN button

8 TEST connector for connection to
external SACE PRO10/T and SACE
PR120/B accessory units

12 Magnetic signaling devices for pro-
tection functions L, S, 1. G tripped

13 Magnetic signaling device for exces-
sive temperature inside the trip unit
box

14 RESET key for the magnetic signaling
devices and contact for signaling
protection devices tripped

15 Rating plate indicating the continu-
ous current rating of the CTs and
neutral plus the trip unit serial
number

ABB SACE

VRICTOULTE UL



ABB SACE

Operation, protectidn functions and self-test

Power supply

The PR112/P-A trip unit does
not normally require any ex-
ternal power supplies, being
self-supplied from the current
transformers (CT): to activate
the protection and ammeter
functions, it is sufficient for at
least one phase to have a cur-
rent load equivalent to 35% of
the continuous current rating
of the CTs (20% in cases
where two phases are pow-
ered, 15% for three phases).
In order for the display to come
on, at least one phase must
have a current load equivalent
to 50% of the continuous cur-
rent rating of the CTs, 30% if
two phases are powered and
20% for three phases.

The unit ensures fully self-
supplied operation; when an
auxiliary power supply is
present, it is also possible to
use the unit with the circuit
breaker open or closed.

It is also possible to use an
auxiliary power supply pro-
vided by the PR120/8 portable
battery unit (always supplied)
which allows the protection
functions to be set when the
trip unit is not self-supplied.
Awide range of setting options
is available for the thresholds
and trip times of all the func-
tions.

Functions S and G can oper-
ate with a time delay that is
independent of the current
(t = k) or with an inverse time

PR112/P-A

PR112/PD-A ||
Auxiliary power supply 24V DC £ 20% 24VDC < 20% J{
(galvanically insulated) |
Mandimum ripple 5% = 5% l
Inrusn current (@ 24V -3 Afor30 ms -5 Afor 30 ms J
Starting current @ 24V 1DAfor150ms  ~1.0A for 150 ms
Continuous current rating @ 24V ~125mA 250 mA
Rated powsr @ 24V -3W W

delay (constant specific let-
through energy: [t = k), as re-
quired.

Protection against ground
faults can also be obtained by
connecting the PR112/P-A trip
unit to an external toroid lo-
cated on the conductor that
connects the transformer star
center to ground (homopolar
toroid).

All the thresholds and trip
curve delays of the protection
functions are stored in special
memories which retain the in-
formation even if no power is
supplied.

VAR AL ARTS
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Microprocessor-based trip units and trip curves
PR112/P-A

Protection functions

The PR112/P-A trip units offers the following protection functions:

¢ overload (L)

* selective short circuit (S)

¢ instantaneous short circuit (1)

* ground fault (G) (Residual or Source ground return: the latter via a toroid installed on the
ground connection of the main power supply)

* fail-safe against over-temperature (OT)

* thermal memory for L and S functions

* zone discrimination for functions S or G

Setting the neutral

The neutral protection is 50% of the value set for phase protection in the standard version. The
neutral protection can be set to 100% for €1, E2, E3.

Protection against over-temperature

The range of SACE PR112/P-A trip units allows the presence of abnormal temperatures, which
could cause temperary or continuous maifunctions of the microprocessor, to be signaled to the
user.

The user has the ‘oliowing signals or commands available:

- lighting up of the “Warning" LED when the temperature is higher than 70°C (temperature at
which the micrcprocessor is still able to operate correctly)

- lighting up of the “Emergency” LED when the temperature is higher than 85°C (temperature
above which the microprocessor can no longer guarantee correct operation) and, when
decided during the unit configuration stage, simultaneous opening of the circuit breaker with
changeover of the corresponding magnetic signal.

Zone discrimination for S or G

The zone discrimination function S or G can be activated or deactivated using the keyboard.
Protection is provided by connecting together all of the zone discrimination outputs of the trip
units belonging to he same zone, and bringing this signal to the zone discrimination input of the
trip unit immediately to the supply side. This type of discrimination allows the trip times of the
circuit breaker closer to the fault to be reduced in relation to those provided by time discrimina-
tion.

ABB SACE
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Zone is intended as the part of the installation between two circuit breakers in series. Using a
simple connection wire, each circuit breaker which senses a fault communicates this to the one
on the supply side: the fault zone is the one immediately to the load side of the circuit breaker
which detects the fault but which does not receive any communication from the ones on the
load side; this circuit breaker will open without waiting for the set delay.

Zone discrimination can be realized with all SACE Emax circuit breakers in the B-A, N-A, S-A, H-
A and V-A versions fitted with a SACE PR112/P-A and PR113/P-A trip unit.
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