Exceeding Customer Expectations —
-ABB Live Tank Circuit Breakers

ABB has over a century of experience in developing, Our apparatus are manufactured In a workshop where we

testing and manufacturing high voltage circuit breakers. continuausly are working with Improvements regarding
Through the years, our circult breakers have acquired a quality, work environmant, environment and safety.
reputaticn or high reliability and long life in all climates

and in all parts of the world.

-Brodust range Type Maximum rated Maximum rated Maximum rated
: voltage current breaking current
{kv} (A) - (kA)
Circuit Broaker LTB LTB Di/B 170 3150 40
8F, Auto-Puffer™ Interrupter deslgn LTB E1 i 245 4000 &0
Spring or Motor Drive operating LTB E2 550 4000 50
mechanism{s) LiB E4 800 4000 50
Gircuit Breaker HPL HPL B1 300 5000 80
8F, puffer interrupter design HPL B2 550 5000 80
Spring operating mechanismis} HFL B4 800 1 4000 80
Controlled Switching Swilchsync™
Condition Monitoring OLw2

*) Up to 1200 kV on request
Other data and/or spacial applieations not covered in this Buyer's Gulds will be quoted on request.

How to interpret the type deslgnations Other informations

The circult breaker type designations are for simplicity rea- For information about Compact alr insulated HY switchgear
s0ns not always gliven in full In this document. solutions with Disconnecting Clrcuit Breaker, please see sepa-
The product pertfolio baslcally conslsts of three product rate Application Guide,

groups: Catalogue publication 1HSM 9543 23-03 en,

Further Infermation about controlled switching applications and
Switchsync™ controllers Is found in Controlled Switching,
Buyer's Guide/Application Guide.

Catalogue publication 1HSM 9543 22-01en,

- LTB xxxD1/B (a single-unit circuit breaker)

- LTB xxxEy (a single-, two- or four-unit cirguit-br: er)

— HPL xxxBy (a single-, two- ujieur’fﬂﬁiﬂ cIrcust b{(qa\,kﬁr)f\np‘
Ov

ot

Circuit breakers of type LTBlafe §§J gas clr ayiigbre'aker “of
self-blast design while cireuit; ‘preakérs of type HPL are SF; Information about the new CO, insulated high voltage clruit breaker
puffer clreuit breakers, LTA is found In brochure 1HSM 9543 21-06en '

In the full type designation xxx Indicates the rated voltage B i
and y indicates number of series connected breaking units
per pole, In this document where the circult breakers are
described in ganeral the voltage designations as well as the
number of series connected breaking units are omitted.

/\ Live Tank Circuit Breakers — Buyer's Gulds | Product information 7



Explanations

Technical specifications - General
Standard/Customer specification

There are international and national standards, as well as cus-
tomer specifications. ABB High Voltage Products can meet most
requirements, as long as we are aware of them. When In doubt,
Dplease enclose a copy of your specifications with the inquiry.

Tests
Type tests (design tests) and routine tests (production tests)
are requlred by standards.

The rated Lightning-Impulss Withstand Lavel {LIWL) indicates
the required withstand level phase-to-earth {phase-to-ground),
between phases and across open contacts,

The value s expressed In kV as a peak valua.

For voltages 2300 kV two values are stated by IEC, a LIWL
voltage on one of the maln terminals and power frequency
voltage on the other,

Example 420 kV: 1425 (+240) kv,

- Type tests

Type tests are performed only once on cna representative test
object In accordance with applicable standards and are not
repeated without extra charge. The purpose of the type tests
Is to verify the ratings of the design.

= Routine tests

Before delivery routine tests are performed in accordance with
appllcable standards on each circuit breaker. The purpose of
the routine tests Is to verlfy the assembly and the function on
every Individual circuit breaker. Routine test certificates are
sent to the user with each delivery,

«Extended routine tests exceeding requiremants by standards

will be charged extra,
Please see special chapter Quality Centrol and Testing.

Rated voltage

The rated voltage is the maximum voltage {phase-phasg),
expressed in KV rms, of the system for which the equipment Is
intended. 1t Is also known as maximum system voltage.

Rated insulation level
The caomblination of valtage valuss which characterizes tha
insulation of a circult breaker with regard to its capability to
withstand dielectric stresses.

The rated value given is valid for altitudes <1000

level. A correctlon factor is introduced for highgrfaltm;qé%‘.
/( \3"\;‘ #

The definition “Across Isolating distancezs qméﬂz}%pllpaﬁle for

discannectors and disconnecting ciredit bﬂg_éif(ers‘.,-f"'

LY

Rated LIWL gy

The lightning impulse test i e‘r‘{éfhﬁed_)mth a standardized

wave shape 1.2/50 us for s}irri(@-i?p-gt lightning over-voltage,
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Alternatively a LIWL pulse with the sum of the two voltages
(1865 KV) can be applied on one terminal, while the other is
grounded,

BIL (Basic Insulating Level) is an old expression but means the
same as LIWL,

Rated Full Wave is often used In older ANSI/IEEE standards
but means the same as LIWL.

Rated Power Frequency Withstand Voltage
This test is to show that the apparatus can withstand the
power frequency over-voltages that can oceur.

The Rated Power Frequency Withstand voltage indicates the
required withstand voltage phase-to-earth {phase-to-ground),
between phases and across open contacts. The value Is
expressed In KV rms.

Rated SIWL

For voltages 2300 kV the power-frequency voltage test is
partly replaced by the switching Impulse test. The wave shape
250/2500 ps simulates switching over-voltage,

The rated Switching Impulse Withstand Lavel (SIWL) indicates
the required withstand level phase-to-earth (phase-to-ground),
between phases and across opsn contacts, The value is
expressed in kV as a peak value. The switching impulse is
required only for voltages =300 kV, Two values are stated hy
IEC, a SIWL voltage on one of the main terminals and power
frequency voltage on the other,

Example 420 kV: 800 (+345) kv.




Rated Chopped Wave Impulse Withstand voltage
Phase-to-earth and Across open gap

The rated chopped wave Impulse withstand level at 2 ps

and 3 us respectively, indicates the required withstand level
phase-to-garih (phase-to-ground) and across open contacis,

The chopped wave impulse Is only referred to in |[EEE stan-
dards and hence, not applicable for [EC. )

Rated frequency :
s —f——?heﬁed{pewer)#equemis—th&ﬂemlnaumqtmn,m,f of the

5

Ratad peak withstand current

The peak withstand current Is the peak value of the first majer
foop (expressed in kA) during a short-time withstand current
that the equipment shall be able to carry.

The peak value is related to the rms value, frequency and time
constant (). Specified values are: ’ ’

- 2.5 % rated short-time withstand current at 50 Hz at T = 45 ms
- 2.8 X rated short-time withstand current at 60 Hz at t = 45 ms
- 9.7 % rated short-time withstand current at 50/60 Hz at 1> 45 ms

system expressed in Hz, which the clrcuit breaker is designed
to operate In.

Standard frequencles are 50 Hz and 60 Hz.

Other frequencies, such as 16 2/3 Hz and 25 Hz might be
applicable for some rallway applications,

Rated normal current

The rated normat current (sometimes referred to as rated cur-
rent, nominal current or rated continuocus current) 1s the maxi-
mum continuous current the equipment is allowed to carry.
The current is expressed in A rms,

The rated normal current Is based on a maximum ambient tempera-
ture of +40 °C. At higher temperatures derating of the normal
current might be necessary.

Rated short-circuit breaking current

The rated short-circult (breaking) current is the maximum
symmetrical short-clrcuit current in kA rms, which a circuit
breaker shall be capable of breaking.

Two values are related to the rated short-circuit current:

- The rms value of the AG component

- The percentage DC component (depending on the minl-
mum opening time of the circult breaker and the time
constant 1)

Rated short-circuit making current

The rated short-circult making current Is the maximum peak

current the clrcuit breaker shall be able to close and laich

agalinst. This is also referred to In IEEE as closing and latching
apability.

_ B ] |
Rated short-time withstand current_.~——" %}EW‘J‘P‘S \Makited short-circult making current Is equal to Rated paak
XY
M cur-

( The rated short-time withstandgglrrent Is, QEJ}e(r_pd%i?n i
rent {expressed In KA rms) whic! @é’é"’qﬁ?pmenpsual#be’éﬁg
to carry In closed position for a ecgif{jed—tim‘é‘ﬁﬁation. The
rated short-time withstand cuererif Is equal to the rated short-
circuit breaking current, -

Standard values for duration are 1 or 3 s.

——

~rithstand current.

The peak valua is related to the rms value of the rated short-
circult breaking current, frequency and tims constant (t).
Specified values are:

- 2.5 x rated short-tlme'withstand current at B0 Hz at T = 45 ms
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Explanations

System and Switching Conditions
Earthing of the network

The earthing of the network may vary with region and rated
voltage,

For higher rated voltageé, networks tend to havs effectively
earthed neutral. For lower rated voltages, networks usually have
non-effectively earthed neutral {isolated or resonant earthed),

The type of earthing Is an Important parameter for defining the tran-
sient recovery volttage

Rated out-of-phase making and breaking current

The rated out-of-phase breaking current is the maximum out-
of-phase breaking

cuirent the circult breaker shall be capable of breaking,

The standard value of the rated out-of-phase breaking current
Is 25% of the rated short-clrcuit breaking current.

Out-of-phase
The power frequency recovery voltage (rms} for out-of-phase
conditions can be calculated as:

First-pole-to-clear-factor

The first-pole-to-clear-factor (..} 13 depending on the earthing
of the network. The first-pole-to-clear-factor is usad for calcu-
lating the translent recovery voltage for three-phase faults,

In general the following cases apply:

- k= 1.3 corresponds to three-phase faults In systems with an
effectively earthed neutral,

- k,, = 1.5 corresponds to threa-phase faults in Isolated
systems or resonant earthed systems.

- kpp = 1.0 corresponds to speclal cases, e.g. two-phase
railway systems, short-line fault,

A speclal case Is when thers Is a three-phase fault without
involving earth. This case corresponds to kpp = 1.5, This case
Is covered by the IEEE standards.

Rated Transient Recovery Voltage
The rated translent recovery voltage (TRV) Is the peak tran-
slent voitage (expressed i) kV) that corresponds to the first-
pole-to-clear when intdrru fil g a three-phase fault at rated
shart-clreuit current! ‘;’\‘-‘h

&
The rated traﬂsieng{{\gcnv ry voltage (uJ Is calculated as fol-
lows (bas ora\;é‘ '~J:

. s
d ey uczU’Xk”f’XﬁXk"f

o

\(f‘

Wherg:
U, Rated voltage (kv)
k,, first-pole-to-clear-factor

k., Amplitude factor (AccordingC"

iy

T Lo

+ 1.4 at 100% short-circuit current)
Example:

At 145 kV with K, = 1.5 the rated transient recovery voltage
will be 249 kv

10 Product information | Live Tank %ircul! Breakers — Buyer's Gulde

uzUerpp

7

The corresponding transient recovery voltage (u) can be
calculated as:

, =Urxkppx\/5xkg,
V3

Where:

U, Rated veltage (kv)

km first-pole-to-clear-factor {out-of-phiase) or out-of-phase voltage factor
k, Amplitude facter (According to IEC: 1.25)

Standardized values for the out-of-phase voltage factors are:

— 2.0 for systems with effectivaly sarthed neutral
— 2.5 for systems with non-effectively earthed neutral

Example:
At 245 KV with kpp = 2.0, the out-of-phase transient recovery voltage
will be 500 kv

The appled voltags bsfore making is not affected by the earth-
ing of the system. The maximum applied voltags during out-of-
phase conditions is always 2.0 timas the single-phase voltage.

Rated surge impedance and other short-line fault

decovery voltage. The Rate of Rise
8V is depending on the shont-circult

conductors.

In standards IEC and IEEE, the surge impedance has been
standardized to a value of 450 0,




Other characteristics for the short-fine fault are the peak fac-
tor and the RRRVY factor, These have been standardized to the
following values:

Peak factor: 1.6
RRRV factor; 0.2 (KV/us)/kA for 60 Hz
0.24 (KV/pus)/kA for 680 Hz

Capacltive voltage factor
The capacitive voltage factor is used for defining the single-

...— phase recovery voltagae for different capacitive switching ap-

(

H ”

Example:
What Is the peak recovery voitage for a 245 kV braaker when
switching a no-load line with earthed neutral?

The voltage factor Is 1.2 due to earthed neutral system.

The peak recovery voltage is:

_ 245x1.2x2x42

u =480kV
‘ J3

plications. The factor is depending on the following:

Application

— No-load line switching

~ No-load cable switching
— Capacitor bank switching

Earthing of the network
— Earthed neutral _
— ‘Non-effectively earthed neutral (isolated or resonant earthed)

Standard values for capacitive voltage factors for normal ser-
vice conditions are as follows:

Na-load line switching:
— 1.2 (effectively earthed neutral)
— 1.4 (non-effectively earthed neutral)

No-load cabte switching: e

et S

- 1.0 (screened cagjggimsysté?ﬁgwi-ih‘sqllpl}{ ﬂegr;rp;é neuiral)
- 1.2 (belted cablfs In systems witts &tV earthedineutral)
-~ 1.4 (in systemns Wwith'Adn-effectively earthed Tioutral)

Capacitor bank switching:

- 1.0 {capacitor bank with earthed neutral in"systems with
solidly earthed neutral)

- 1.4 (capacitor bank with non-effectively earthed neutral)

When different capacffive voltage factors apply from different
applications, the highest value should be referred to.

The voltage factor can be uséd to calculate the single-phase
racovery voltage peak:

_U,xkcx2xﬁ |

y\lhere:

Rated voltags
Capacitive voltage factor

Capacltive switching class
There are iwo different capacitive switching classes:

— Class C1: Circult breaker with low probability of restrike
during capacitive switching.

— Cilass C2: Circuit breaker with very low probability of re-
strike during capacitive switching.

A circuit breaker intended for Class C2 6an of course also be
used for Class C1, '

Rated capacitive Inrush current and inrush frequency
Tha rated capacitive Inrush current (peak value} Is only ap-
plicable for cireuit breakers intended for switching of (mainly
back-to-back) capaciter banks.

The inrush current is characterized by a very high inrush cur-
rent and Inrush frequency.

Values may vary due to different configurations of capacitor
banks, current limiting Inductance etc.

Standardized value of inrush current is 20 kA (peak valus) and
with an Inrush current fraquency of 4.25 kHz.

Time constant
Tne time constant of the system is equal to the ratio between
Inductance and resistance in the netwoerk (L/R} and Is ex-
pressed in ms. Standard value Is 45 ms. The time censtant
required DG component.

Example:
¥/R = 14 corresponds to a time constant of 45 ms at 50 Hz
X/R = 17 corresponds to a time constant of 45 ms at 60 Hz
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Explanations

Ambient Conditions

Minimum amblent temperature

The minimurm amblent (alr) temperature spacifles the lowest
temperature at which the circuit breaker shall be abls to oper-
ate, at specified ratings.

Important standard values are -30 °C and -40 °C

The minimum amblent temperature affects the cholee of gas
pressure and/or gas mixture.

NOTEI .
Creepage distance voltage used to be phase to phase voltage.
To avold confusion check which voltage reference that is used.

Patlution level

Environmental conditicns, with respect to pollution, are some-
times categorized in poliution levels, The pollution levels ara
described In IEC 80815, During 2008 the former levels L
and IV waere replaced with the five lavels a, b, cd ande.

Maximum ambient temperature

The maximum ambient (air) temperature speclfies the highest
temperature at which the ¢lrcuit breaker shall be able to oper-
ate, at specified ratings.

- The maximum amblent temperature can affect the continuous
current carrying capability,

Standard value s +40 °C.

Altitude

The external dielectric strength becemes reduced at higher al-
titudes due to the lower density of air, Standard diglectric type
tests are valid for Installations up to 1000 masl. For verifica-
tion of the suitability of instaliation at higher altitudes the test
voitages has to be correctad.

Correction factor according to standard has to be used for
external insulation. {IEC 62271-1)

Creepage distance

The creepage distance Is defined as the shortest distance
along the surface of an Insulator batween two conductive -
parts.

The required creepage distance is specified by tha user in:

— mm (totaf ereepage distance) &
— mm/kV (creepage distance in relatio_m% ylg\ ase to
ground voltage). 3
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There is a relation between each pollution level and a cor-
responding minimum nominal specific creepage distance.
Since 2008 IEC 60815 states that the phase - ground voltage

‘shall be used for description of creepage distances instead of

phase - phase voltage as In the old versions of the standard.

As a reference the old values ars also given below.

Creepage distance (Old)
Phase - Phase voltage

Pollution lavel Creepagoe distance

Phase - Ground voltage

mm/kV mm/kV
a - Very light 22.0 -
b - Light 278 (16)
c - Medium 34.7 {20}
d - Heavy 43.3 (25)
€ - Very Heavy 53.7 31}
lce class

ff applicable, outdoor switchgear may be assignad to with-
stand a specified Ice coating. Three classes exist in IEC:

- 1 mm of ice coating
— 10 mm of ice coating
— 20 mm of ice coating

Wind load
The specified wind loads for circuit breakers intended for autdoor
normal con

Hions are based on a wind speed of 34 m/s, ({IEC).




Dasign

Single- or three-pole operation

For single-pole operation (1-pols operation), each Individual
pols of the circuit breaker is aperated by Its own operating
mechanism. This makes single-phase as well as threa-phase
auto-reclosing possible.

For three-pole operation, {(ganged operation) all three poles are
operated by a common operating mechanism. The three poles

are mechanically linked together for three-phase auto-reclosing.

Rated operating sequence

The rated operating sequencs (also known as standard oper-
ating duty or standard duty cycle} is the specified opsrating
sequence, which the clrcuit breaker shall be able to perform
at spacifled ratings.

There are two maln alternatives:
a)0-t-Cco-1t'-CO

‘Wherse:

(Two-pole operatlon applies only for special applications, i.e.
raihvay systems.)

Trip-free circuit breaker

A circuit breaker which can perform a complete opening op-
eration, even if the trip command s activated during a closing
operation and with the closing cemmand malntained.

NOTE! To ensure proper breaking of the current that may be
astablished, it may be necessary that the contacts momen-
tarlly reach the closed position.

Fixed trip
A cireult breaker that cannot be released except when itis in
the closed position.

Pre-Insertion Reslstors (PIR}) .
Pre-Insertion resistors (ciosing__msiatﬂﬁﬁfrgaqe;g jt§)-. it
over-voltages In the.netsf8Tk durlng switaiiioperatiohs.

The pre-insertion r ls;g;\g_'aﬁé.bﬁly 'used‘c_i_y,r,lngﬂet 8ing and

consist of resistor blotks that, are-cotfacted In parallel with
the breaking chambér="" .

s

The resistor blocks will close the circuit approximately 8-12 ms
before the arcing contacts.

Pra-Insertion resistors ars mainly used at higher system voli-
ages (2362 kV).

Faor several applications, controlted switching using Switch-
sync™ js preferred.

Pre-insertion resistors should not be'mixed up with ope
reslstors, which are used for reducing (damping) the

ing opening. Opening resistors are mainly used on older types

of clrouit breakers, e.q. alr-blast‘circult breakers.

t 0.3 s for clreult breakers intended for rapid aute-reclosing
t 3 min for dircutt breakers not Intended for rapid auto-reclosing
' 3 min

b)CO-t"-CO

Where:

t'" 15 s for cretit breakers not intendad for rapld auto-reclosing
Mechanical endurance class

There are two different mechanical endurancs classes:

Class M1: Circult breaker with normal mechanical endurance
{2 000 operations),

Class M2: Frequently operated clrcuit—bréaker for special
service requirements (10 000 operatlons}.

A clrcuit breaker intended for Class M2 can of course also be
used for Class M1.

Terminal load

The conductors connected o tha circuit breaker terminals,
as well as ice and wind loads, cause the resultant static
terminal loads.

Standard values for static terminal loads are given by the




Explanations .

Design

Pressure

Gas pressures can be expressed In several units, such as .
MPa, bar, P.s.i etc,

1 MPa =10%Pa = 10 bar = 145 P.s.]

Rated filling pressurs

The rated filllng pressure is given at the reference temperature
of +20 °C and may be expressed in relative or absoluts terms.
The rated filling pressure Is the pressure ta which the circuit

Grading capagcitors

Grading capacitors are sometimes used on clrcuit breakers
of mutltl-break design (two or more identical making/breaking
units connacted In series) to obtain uniform distribution of the
voltage stresses across the open gaps.

The grading capacitor Is connected in parallel with each
and every making/breaking unit and has & standard valua of
1600 pF/capacitor,

breaker Is filled before being put Into service.

Alarim presstira

The alarm pressure s given at the reference temperature of
+20 °C and may be expressed In relative or absolute terms,
The alarm pressure Is the pressure at which a monitoring
(alarmy signaf Indicates that repleniahiment is necessary Ina
relatively short time.

Minimum pressure

(Lock out, interlocking or blocking pressure)

The minimum pressure is given at the reference temperature
of +2Q °C and may be expressed In relative or absolute terms.
The minimum pressure is the pressure at which the circuit
breaker becomes interlocked for further operation and when
replenishment Is necessary.

All type tests, except mechanical endurance test, afe per-
formed at this pressure.

Maximum pressure

The maximum pressure is given at theference temperature of

+20 °C and may be expressed in relath.;gé\ bsolute terms. The

maximum pressure is the pressyré at which e circuit breaker

Is carrying its normal current ma&c}ﬁiw}.ﬁﬁnblent temperature,
&

4
A
‘1.-(
+

C“?/”k@f
j\‘}/ f
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The total capacitance across one opsn pale Is calculated as
follows: C,, = C_/n

Where:
CQ, is the capacitance of each grading capacitor,
n s the number of making/breaking units connected in series

Paralle! capacitor

Paralle! capacitors are used to madify thea line-side transient
recovery voltage during short-line fault conditions, Use of a
parallel capacitor may result in a higher short-clrcuit breaking
capacliy.




Time Quantities

Opening time

The opening time is the interval of time from energizing of the
opening release (e.9. opening coil) for a circuit breaker belng
in closed position and the instant when the (arcing) contacts
have separated in all poles.

Closing time

The elosing time [s the Interval of time from energlzing of the
closing release (e.g. closing coliy for a clreult breaker being
In‘cpen position and tha instant when the {arcing) centacts

Close-Open time

The close-open tima is the Interval of time betwean the Instant
of contact touch In the first pole during a closing operation
and the Instant when the {arcing) contacts have separated In
all poles during the following opening cperation.

The opening release {e.g. opening coll) shall have besn ener-
gized at the Instant when the contacts touch during closing
{CO-operation without any Intentlonal time delay; pre-tripped
CO-operation).

NOTE: The close-open time Is not aqual to Closing time +

touch In all poles.

Rated break tline

The rated {maximum} break time (interrupting time} Is the time
intarval between energizing the trip clrcuit and when the arc Is
extinguished In all poles.

The break time Is expressed In ms or cycles

{20 ms-=-1 cyele at 60 Ha).

In IEC, the break-time s based on the results of the terminal
fault test duties with symmetrical current,

Compensation Is made for single-phase testing and for re-
duced control voltages.

Dead time
The dead time (during auto-reclosing) Is the Interval of time
betwesn final arc extinction In all poles in the opening cpera-

tion and the first re-establishrnent of current In any pole in.the-~

subsequent closing operation.

IEC and ANSI/IEEE specify a deadHiita of aoo ;{1@ s WA PP
- “fion of current flow in the first pale during a closing operation

v"_\‘ \4‘ i" -

‘.} ~J".ﬁ_‘;.----r

.W’
Arcing time o
Interval of time between the in an’t“fif’vw he first initiation of an

arc and the Instant of final arc extinction in aff pales,

Pre-arcing time

Interval of time between the-initiation of current flow In the
first pole during a closing operation and the instant when the
contacts touch in all poles for three-phase conditions and the
instant when the centacts touch in the arcing pole for single-
phase conditions.

Reclosing time

The reclosing time is the interval of time between the energiz-
ing of the opening release (e.g. opening coil) and the instant
when the contacts touch In all poles during a reclosing cycle.
If the differences in operating times {closing and opening time
respectively) between poles are small and can be neglected,
the following approximative formuta can be applied:
Reclosing time = Op\emng time + Arcing time + Dead time +
Pre-arcing time

Opening.time.

Open-Close time

The open-close timea (during auto-reclosing) is the interval of
time between the Instant of contact separatlon In all poles
and the Instant when the contacts touch In the first pole in the
subsequent closing operatlon.

If the differences in operating times {closing and opening time
respectively} between poles are small and can be neglected,
the following approximative formula can be applied:
Open-Close time = Arcing time + Dead time + Pre-arcing time

Make time

Interval of time between energizing the closing clrcult, the cir-
cult breaker being In the open position, and the instant when
the current begins to flow in the first pole.

ake-Break time
ha make-break time Is the Interval of time between the initla-

an the end of the arcing time during the subsequent opening
operation.

The make-break time is based on an cperation where the
opening release (e.g. opening coil) shall have been anergized
at the instant when the contacts touch during closing
{CO-operatlon without any Intentional time delay also known
as a pre-tripped CO-operation).

If the differences In operating times {elosing and opening time
respectively) between poles are small and can be neglected,
the following approximative formula can be applied:
Make-break time = Pre-arcing time +&lose-open time +
Arcing time

C% J6o9
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Explanations

Time definitions according to IEC
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Operation and Control
Operating Mechanism - Control Cubicle

Control voltage
Control voltage is a DC supply used for the control circuits
such as: Close clreuit and trip clrcuits etc.,

Common rated control voltages:
110, 125, 220 or 240V DC
{Less common rated control voitages: 260, 60 or 48 V DC)

Closing spring charge motor
The closing spring charging motor charges the closing spring
after every closing operation.

Motor contactor

Motor contactor is controlled by the limit switch and starts /
stops the closing spring charging motor.

{N.A. for FSA operating mechanism}

The operating mechanism, including the contro! clrcuit, is de-
signed for a rated control voltage but must additionally have
operational capability throughout a speciiic voliage range

to accommodate variations in supply voltage. The following
required voltage ranges are required according to IEG:

ME,oﬁeﬁéfﬂT‘

Minimum voitage (auxiliary equipment): 85% gfj ﬁigd-vel’(a‘g‘ﬁ’
Maximum-voltage-{auxiliary-egquipment):-1 0% of rate, Ldvoit@gé
1 -
APt
Minimum veltage {close circuit): 85% of ratgd voltage-
Maximum voltage (close clrcuit): 110% of rated voltage

Minimum voltage (trip clreuit): 70% of rated vollage
Maximum voltage (trlp circuit): 110% of rated voltage

Heating voltage / AC Auxlliary voltage

AC Auxillary voltage Is an AC single-phase (phase — neutraf} sup-
ply used for Heaters, Socket outlet and Lighting etc. when used,
Normal values.

110-127 VAC

220 - 254V AC

Motor voliage
Motor voltage is a DG supply or an AC single-phase {phase -
neutral) supply for the spring charging motor.

Common rated motor voitagas:
110, 125, 220 and 240 V DC
115, 120, 127, 280 and 240 V AC

The motor and the motor circult are designed for a rated
voltage but must additionally have operational capability
throughout a specific voltage range to accommodate varia-
tions In supply voltage. The following required voltage range Is
required according to IEC:

Minimum voltage for motor clrouit: 85% of rated voltage
Maximum voltage for mator clrcuit: 110% of rated voltage

NQ = Normally open, NG = Norm y 1os

Limit switch
The limit switch is monitoring the closing spring charging
status.

mechanlsm BLK and FSA1 It can be of Induc-
tive r (8¢ nical type.

T erating ‘mechanism BLG and MSD only mechanical type.

Auxiliary contacts
Auxillary contacts are contacts that show the circult breaker
positlon,

At laast one contact Is used in each control circuit {trip / close)
to control the coil supply, Contacts not used in control circuits,
are normally connected to terminals for customer use.

Normal spare centact quantitles for custome %
FSA: 7NO+7NC

BLK: 8 NO +B8NC
BLG: 9NO+9NC
MSD: 9 NO + 9 NG

Impulse contact / Wiping contac _
A contact that gives an short impulse during contact movement.

Local / Remote / Disconnected selector switch

The locai / remote / disconnected selector switch Is used to
switch between remaote operating and local operating (via

the open / close switch). It also has a disconnected position
where operation Is nat posslble. However a protection trip by-
pass can be supplied that makes It possible to trip the clrcuit
breaker remotely aven In disconnected position.

As an alternative a Local / Remote switch without disconnact-
Ing possibility can be provided.
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Explanations

Operation and Control
Operating Mechanism - Control Cubicle

NC-contact

NC-contact (normally closed contact) Is a ]\

closed contact when device is not ener-

gized or In the drawn situation, according to circuit diagram.
Could also be called: Break contact or b-contact.

NO-contact
NO-contact (normally open contact) is

control unit, This could also be an MCE {thermal controlled type).

This unit trips the motor supply when motor overload occurs

or when the Direct On Line Motor Starter is manually operated.

Operating coils :

Close and trip colls in operating mechanisms BLX, BLG and
MSD have relatively low power censumption, normally 200 W,
due to a very good Jateh deslgn

an open centact In the same situation,
Could also be called: Make contact or a-contact,

NOC-contact

NOG-gontact {nermally opan-closed son-
tact} Is a closed contact that opens and —:I/
an open contact that closes with a common backslde when

changing position,
Could also be called: Change-over contact,

Trip / Close switch :
The trip / close swiich 1s used for control operations, when
the Jocal / remote (/ disconnected} switch is in local position.

Counter
The counter is a non-resettable efectromechanical counter that
counts gvery close operation, (FSA has a mechanical counter)

Anti-pumping relay
The antl-pumping relay is a device that makes sure ihat there
can be only one closing operation for sach closing order.

MCB - Miniature Circult Breaker

The MCB {Minlature Circuit Breaker) is a small automatic
breaker that can be manually controlled or automatically
trippad due to over-current,

The over-current Is either thermal {typs K) or peak value (type B).

1NO + 1NC auxifiary con
be Included.

ts, that shows MCB position, can

The MCB.is norn}a
cireuit for operaing

Direct On
Direct O

E‘ {
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One close and two trip coils are supplled as standard,

Additional close coils can be supplied as option. Also the
second trip coil can be of the double type and additional trip

" ¢ireuit can be used.

Hand / Motor switch

The hand / motor switch disconnects the motor circuit during
hand cranking.

The hand / motor switch, either manual or automatie, has the
following functions:

~ Motor position; connects the motor to the power supply.
— Hand position; short-clrcults the motor and is used as a
generator braka,

{N.A. for F8A and MSD operating mechanism)

Heaters, Thermostat, Hum:dlty controller
Every operating mechanism has a continuous connectad antf-
condensatlon heater of 70 W,

In addition to that, one or mere controlled heaters are fitted,
depending cn ambient temperature or humidity. These are
controlled by a thermostat, or as an option, a humidity con-
troller (a molsture detector controller).

Density switch

The density switch Is a device that measures the ambient
temperature compensated gas pressure, inside the circult
breaker. Therefore, alarm signal and blocking functlon are
activated only if the pressure drops due to leakage,

udes normally: a scale display, one
3 pressure and two contacts con-
\nterlocking relays at the blocking




Operation and control - ABB options

Gas supervision

- Fail-safe

Normally a switch with contacts closing at low gas-pressure
is used.

A fall-safe optlon can be supplied where contacts are opening

at low gas-pressure, so the gas supervision interlocking relays
arg ennrg!vnd untl the blocking cccurs

TCS - Trip Circuit Supervision

TCS = Trip Clreuit Supervislon is mainly used to check the
connection between the protection trip relay (contro! room)
and the operating mechanism and secondly the trip coil(s}
inside the operating mechanism(s).

The TCS is a device that can bs fitted in parallel with the pro-
tection trip relay(s) and sends a low (< 50 mA) testing current

through the trip circuit(s).

- Trip at low SF,

Another option s trip at low SF -pressure, This option gives
a trip order vla the gas- supervision Interiecking relays at the
same time blocking occurs.

Most type tests are carried out at this blocking pressure.

Panellight
Panel light can as an optlon bs fitted on the control pane[

The panel lamp s automatically switched on when the panel
door is opened.

™

Socket outlet ™ "
At
Socket outlet c:‘ig bg ittett |n3|de“ ) i‘cgygip!‘el.-
r‘\\ {'”' ”’_ﬂn.«" ’
Normal desig Jé: ‘. H»f”’"""‘w

Schucko - Coﬁonly used in Northern Europe

(CEE 7/7) Round 2-pole socket with earth-bars on side.
CEE 7/4 ~ French/Belglum std, with round 2-pole plug with
Inverted earth-pols,

Hubbel — American standard.
Crabtree - British standard,
— GPO - Australia

1

To be able to monitor the trip clrcults when the clrcuit breaker
is in open position {when the auxiliary contact In the trip circult
Is open), there is a paralle! wiring to this contact, There are
two normal ways to do this:

1. Areslstor In paraliel with this contact, with reslstance value
glven by the supplier of the TGS davice.

2, A NC-contact of the auxlliary contact in parallel with the
original NO-contact. This regulres either 2 outputs from tha
TCS-device or two parallel TGS-davices.

An example of TCS device Is SPER from ABB ATCF.

Resistor values for SPER, according to 1. above:
220V de. 33 kQ
110V de. 22 kQ

60 V dc. 5.6 kQ

48 Vde. .2 kQ

Protective trip
The protective trip In the trip circuits Is a direct line, by-pass-
ing the Local / Remote selector switch.

il

Jotel Used only when protective tripping should override the

alactor switch.

snlon indicating lamps
4% an option we can supply green/red-indicating LED- -lamps

“# sonnected to the auxiliary switch for circuit breaker position

indication Inslde the cubicle.

Jér3
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Explanations

Operation and control - ABB options
Key-interfock

Provision for key-interiock is mechanical {and electrical) in-
terlocking device, which interlocks the closing function, with a
bracket sultable for installing the following brands:

Castell, Kirk and Fortress.

Emergency ttip, manual trip push-button
Manual mechanical trip push-button can on request be fitted
cn the inside or tha outside of the aperating mechanism. (Only

Heater supervision

The heating clreult can be equipped with a current supervision
relay {with adjustabla setting for current and hysteresis) or an in-
dicating lamp in series with the continuously connected heater,

Capacitor tripping

Trip cireuits can be equipped with capacitor tripping devices,
Used to automatically trip the circuit breaker at loss of, or at
low operating voltage

Inside for FSA)
Notel Mechanical trip overrides SF,-blocking

69-device

An interlocking device, according to device No. 88 in the ANSI
standard, that requires a resetting after each manual tripping
bsfore closing of the circuit breaker can be done.

{N.A. for FSA operating mechanism)

Spring charge supervision

As an optlon a relay can be fitted to give an alarm when one
or mare of the errors / events below occurs:

1. Loss of motor valtage,

2. The diract on line motor starter is tripped manually,

3. The diract on line motor starter is tripped due to over-current.
4. An electrical error prevents spring charging.

5. A mechanical error prevents spring charging.

The relay can be an auxlllary relay or with a time delay relay
depending on alarm delaying possibility in the bay control unit,

The alarm delay must be at least as long as the spring charg-
ing time, normally 15 s.

S,

Gy

L

Voltage supearvision 2
qungﬁed [It voltage supervision relay(s).

Ths circuits can be
This could be zero’\/ol;gf relay (a standard auxiliary relay

-not adjus f;ble} (3#\70 & supervision relays {
setting fo olzta‘ & an hysteresis)

1/’,-

@&
e

3

1
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ith adjustabla _Ae-'-" [
ormﬁy I B

The capacitor tripping device Is always used together with a
voltage supervision relay {adjustable seiting for voltage and
hysteresis) that controls the tripping voltage level (one capaci-
tor device / trip coll Is requlred).

0-voltage trip colil

The operating mechanisms can be aquipped with O-voltage
Trip coill,

It is used to automatically trip the circult breaker at loss of, or
low operating voltage,

The 0-veltage Trip colt is always used tegether with a voltage
supervision relay {adjustable setting for voltage and hysteresis)
that controls the tripping voltage level.

Fuses
Fuses can be fitted in every circuit on request.

Normal types:

— MCB -- Miniature Circuit Breaker
~ Red spot - Fuses (Links)
- UK 10,3-HES! - Fuses (Links)

Notal The trip and close circuits should preferably not Include
fuses.

Phase discrepancy

Phase discrepancy (Pole discordance) Is a device that could
be used on single pele operated circuit breakers, that uses
auxiliary contacts to indicate that all phases are In the same
T en the poles are in different positions a time relay
Ry a pre-set time, a trip order and alarm signal Is
.

)




Seismic conditions

Selsmic stress

There are many zones In the world where earthquakes may
oceur, and where circuit breakers should be dasigned to
withstand ths corresponding stresses. When an earthquake
occurs, the acceleration and amplitude of the motion of the
ground will vary in a statistical manner. The stress conditions
are normally most severe In the horizontal direction. The typs of
soll (sand, clay, rock, etc) has a strong Influence on the actual
local severity of an earthquake and the damage it may inflict.

Earthquake dampers

An earthquake damper will increase the damping of the natu-
ral oscillation of the clrcult breaker. In this way the amplifica-
tion of earthquake stresses due to resdnancs is slgniflcantly
decreased, and the maximum mechanical stress on the circuit
breaker significantly reduced.

Varificatlon of selsimic capabllity
The seismic capability of a circult breaker may be verifiad by a

For technical purposes earthquake stresses are normally de-
fined by the maximum value of the horizontal acceleration. 1£C
. has standardized three values of maximum horlzontal accel-
eratlon 2, 3, and 5 m/s?, corresponding to 0.2, 0.3, and 0.5 g.

IEEE, which Is more relevant (more severe) has corresponding
standardlzed values,-0.25 g and-0.5-g-respectively for moderate
and heavy seismic action,

Resulting stress on circuit breakers
When a HV circuit breaker Is subjected to an earthquake.

cal stress will normally be most severe at the Iower eng of na—-

support column.

The circult breaker will have one or more natural oscillation
frequencles, eigenfrequencies, where the predominant one Is
typically a few Hz. Since the fraquency of typical earthquake
osclllations s also of the order of a few Hz, the actual siress
on the breaker may be is amplified due to mechanical reso-
nance. The degree of amplification depsands on the elgen-
frequency (natural oscillation frequency) and dampling of the
clrcuit breaker, and may be deduced from responss spectra,
published e.g. by IEC,

direct test, where a complete circult breaker, or pole, is sub-
jected to simulated earthquake stress on a shaker table.

Alternatively, the mechanical stresses can be determined by
calculations, The most reliable calculations are based on a
snap-back test, In this test a force is applied on the top of the
circult breaker pale. When the force is suddenly released the
pole will osclllate and the elgenfrequencles and the damping
can be measured.

Live Tank Circuit Breakers — Buyer's Guids | Product information 21



Design features Puffer interrupters

Contact parting
Closed position Main Arcing Arc oxtinction

Open position Closing

1 Upper current carrier 4 Puffer volume 7 Stationary main contact 10 Refill valva
2 Stationary arcing contact 5 Lower current carrier 8 Moving main contact 11 Stationary plston
3 Maving arcing contact 6 Nozzle 9 Puffer cylinder
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In its normal posttlon, the circuit breaker contacts are closed
and current Is conducted from the upper current collector to the
lower current collector via the main contacts, the puffer cylinder
and the sliding contact system In between the puffer cylinder
and the lower current collector.

At opening, the moving parts of the main and arcing contacts,
as woll as the puffer cylinder and nozzle, are pulled towards
the open position, Mote that the moving contacts, nozzle and
puffer cylinder form one moving assembly.

When the current waveform approaches a current zero, the
arc becomes relatively weak and the pressurized SF, gas in-
slde the puffer cylinder flows through the nozzle and cools the
contact gap which reduces the electrical conductivity such
that the arc is extinguished, The low slectrical conductivity
then prevents the current to continue.

When the current Is blocked the recovery voltage starts rising
across the contacts. At this time the clrcuit breaker contacts
must have reached a contact distance long encugh to create a
voltage withstand that all the lme exceeds the recovery valtage.

As the moving assembly Is drawn towards the open position,
the refill valve is.forced to close. The movement of the puffer
cylinder versus the stationary piston now starts creating a
compresslon of the SF, gas inside the puffer cylindey. Due

to the contact overlap this gas compresslon starts before

any contacts separate. After some further mavement of the
moving assembly the maln contacts separate which results
in-a commutation-of-the current Into the-arcing.-contact path, ..
which is still engaged. The much longer contact penetration of
the arclng contact system versus the main contact systam wil

ensure that any arc established will be trapped in between them.»built’ﬁ’ﬁs‘d me

arcing contacts and within the surrounding nozzl et

When the arcing contacts separate after some further contagh..-r
travel an arc Is drawn between the moving and statibnary
arcing contacts. As the arc flows it will also to some degree
block the flow of SF,gas through the nozzle, Thus the gas
pressure in the puffer volume continues to increase.

Al | "energy to over

In the fully open contact positlon there is sufficient distance
petween the stationary and moving contacts to withstand
rated dislectric levels,

On closing, the refll valve opens so that SF, gas can be
drawn Into the puifer volume making the circult breaker ready
for the next opening operation.

Note that the Ske-ggs pressure required for interruption Is

at means. Therefore circuit breakers us-
?JE er require trip mechanisms with sufficient
e pressure build up In the puffer volume
eqUTr’é'a'fg interrupt rated short-circuit current while at the
same time malntaining the contact speed required to with-
stand recovery voltage.

Ing gt fetiitef
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Design features Auto-Puffer™ interrupters

Contact panting
Closed position Main Areing Arc extinction Open position Closing

L | ¥ T 1]

=

3

- Al

QOOICIONS
e e E

d

1 Upper currant carier . 5 Puffer volume 9 Stationary main contact 13 Ower-pressure relief valve
2 Statfonary arcing contact 6 Refill valve 10 Moving main contact 14 Lower current carrier

3 anving arcing contact 7 Stationary piston 11 Auto-Puffer™ valve

4 Auto-Puffer™ volume 8 Nozzle 12 Puffer cyfinder

o
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High current interruption

When Interrupting high currents (e.g. rated short-circult current),
Auto-Puffer™ interrupters show the advantage they were
deslgned to provide. ' :

At opening, the aperation of an Auto-Puffer™ Interrupting a
high current begins the same way as for a puffer interrupter,

It is not until after the arcing perfod begins that a difference In
the operatlon principle Is seen between the high and low current
interrupting modes.

Low cuiffent interruption
When Interruptlng low currents, Auto-Pufier™ interrupters
act very much In the same way as puffar interrupters. There
Is not sufficlent gas pressure generated by the heat of the
arc to force the Auto-Puffer™ valve to close. Therefora the
fixed Auto-Puffer™ volume and puffer volume form one large
common puffer volume. In such a case, the SF, gas pressture
required for Interruption is built up by mechanical means cniy
as in a puffer interrupter.

Unlike a puffer Interrupter, however, Auto-Putfers™ need only

. When the arcing contacts separate, an arc |s drawn between
the moving and stationary arcing contacts. As the arc flows, it
to some degres blocks the flow of SF; gas through the nozzle.
Due to the high temperaturs of the arc it radlates a lot of heat
and begins to heat the 8F, gas In the arc quenching zone.
Thus, the pressure Inside the Auto-Puffer™ and puffer vol-
umes increases due to the rise In temperature as well as due
to the compression of gas between the pulfer-cylinder and the
stationary piston.

Gas pressure inside the Auto-Puffer™ volu e*cdﬁﬁ"ues to O
Increase and a certaln pressure it is high en ugghdqfeké:e the
Auto-Puffer™ valve to the closed position,

All SF, gas required for interruption Is now trapped in ihe flxed
Auto-Puffer™ volume and any further increase in gas pressure
In that volume is due solely t¢ heating from the arc,

At about the same time, the gas prassure in the puffer volume
reaches a level high enough to open the overpressure rellef
vaive In the puffer piston. Since the gas in ihe puffer volume
then escapes through the overpressure valve, there Is no need
for a high operating energy to overcome the compression of
SF, gas while at the same time maintaining the contact speed
necessary to create contact distance for withstanding the
recovery voltage.

When the current waveform approaches zero, the arc be-
comas relatively weak. At this point, the pressurized SF, gas
returns from the Aute-Puffer™ volume and flows through the
nozzle and exilnguishes“the arc.

At closiﬁg, the refill valve opens such that gas can be drawn Into
the puffer and Auto-Puffer™ volumes.

mechanically generated pressure build-up sufficlent to Inter-
rupt a portion of the rated short-clrcuit current (i.e. 20% to
30% of the rated short-circuit current).

in the open position, there Is sufficient distance between the
stationary and moving contacts to withstand rated dielectric
levels. )

%‘Eﬁiﬂl uption of [ow currents requires onry moderate
ild-up of S gas pressure which s generated by mechani-
oqi mééﬁ‘sg ince high current interruption uses heating
from til,,azeet ‘generate necessary gas pressure in a fixed

0 ume Auto-Puffer™ interrupters requlre far less cperating
anergy than puffer interrupters (L.e. abaut 50% (ess).
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LTB

Design features and advantages

Introduction

ABB's LTB circult breaker famlly, with rated voltage 72-800 kv
and breaking current up to 50 kA, satisfies the highest de-
mands. It is based on latest developrents in dielectric dimen-
sloning and arc physics research.

ABB produced the world's first SF, circuit breakers with arc-
assisted interrupters in the mid-1980°s - Auto-Puffer™,
The Aute-Puiffer™ principle is described on page 24,

In the year 2001 ABB introduced Motor Drive, a digital
servomotor system capable of directly driving the circuit
breaker contacts with high precision and reliabifity. The num-
ber of moving parts In the drive Is reduced to only one — the
rotating motor shaft,

The Motor Drive is described In separate chapters.

The design of the LTB Is a weli-proven technology {over
30000 units are in service).

The energy required for interrupting short-circuit curren
partly taken from the arc itself, significantly reducmg
ergy required from the operating mechanism.

e“)nﬂ“

\\

H
Lower operating energy Inherently reduces g echamcfal ,/
stresses, on the circult breaker itself as efl aKs ot thrfounda-
tion, and increases circult breaker ha‘

For many years, ABB has used operat
energy mechanically stored in springs. THIS solution offers
considerable advantages In that 1he energy in the tensioned
springs is always avallable. Our spring cperaling mechanisms
BLK, BLG, MSD and FSA1 are described in separate chapters
in this Buyet’s Guide.

. t, !
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LTB E 362 - 800 k¥ single-pole operation

Design features
LT8 Is available for single- or three-pole operation,

For circuit breakers with one breaking element per pola, both
medes of operation are possible. For two- or four-chambar
cireuit breakers only single-pole operation applies.

For three-pole operation, the circuit-breaker poles-and the
operating mechanism are linked togsther, Tha opening spring
s integrated in the operating mechanism for MSD and FSA.

Each circult breaker pole constitutes a sealed SF, filled unit,
which includes the breaking unit, the hollow post lnsulator
and the mechaniem housing,

The three poles of the clrcuit breaker can be mounted on indl-
vidual pole supports or In the case of LTB D1/B on a common
support frame (pole beam).

Operating mechanism

BLK is used for:

LTBD1/B72.6 - 170 kv

LTB E 72.5 - 245 kV sings-pole operation

F8AT is used for:
LT8 D1/8 72.5 - 170 kV

\ ~.
(\N / LG is used for:

LTB E 72.5 - 245 kV three-pole operation

MSD Is used for:
LTB D1/8 72.5 - 170 kY = y
LTB E 72.5 - 245 kV single pole opfid

Motor Drive™ js used for:
LTBD1/B 72.5- 170 kv




The operational refiability and the service life of an SF; clrcult — Since the interrupting capabliity is dependent on the den-
breaker Is very much deperident on the ability to ensure sity of the SF, gas, the LTB circult breaker Is provided with
sealing of the §F; gas volume and to neutralize the effects of a density monitor.
molsture and decomposition products In the gas. The density monitor consists of a temperature compen-
sated pressure switch, Therefore, alarm signal and block-
~ The risk for gas leakage is negligible; double nitrile rubber ing function are activated only if the pressure drops due to
O-rings and X-rings are used with excellent result. leakage.

—~ Each breaking unit is provided with a desiccant, w_hich ab-  The design corresponds with the demands in the standards
sorbs the moisture and the decomposition preducts from IEC and IEEE. Speclal design solutions to meet other stan-
—the Inferruption process. -_dards ang/or specifications are also available.

(

Circuit breaker type LTS D1/B '
1. Breaking chamber
Support insufalor

Support structure

Operating mechanism type BLK
Trip spring with housing

Gas tubse with protective beam

Gas supervision {On opposite side}
Drilled holes for connection to greund
Pullrod with protective tube

Position indicator

© e N DA BN

T et
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LTB

Design features and advantages

Current switching capabillity

Most ABB LTB clrcuilt breakers are capable of interrupting
short-clreuit currents with a maximum break time of 40 ms.
For the LTB D with FSAT the maximum break time Is 80 ms,
We can also guarantee Interruption of capacitive currents
with very low prabability of restrike due to optimized contact
design and movement.

For Inductive current switching the overvoltages are low as a
result of optimum quenching at current zero,

Resistance to corrosion

The selected components of aluminum (mechanism hous-
Ings, HV-terminals, cublcles) give a high degree of resistance
to cerrosion, without the need of extra protection. For use

in extreme trylng environments LTB can be delivered with a
protective painting,

The support structure and protactive tubes for the pul] rods
are made of hot-dipped galvanized steel,

Seismic strength

Diefactric-strongth
LTB has high dislectric strength even at atmospherle SF,
pressure, due to optimized contact gap,

Controlled switching

As option LTB circult breakers can be used for controlled
switching by applying our controlling device type Switch-
sync™,

For further Information please see page 138 "Controlled
8witching with Switchsync™®,

Stable aperating times

For controfted switching it is of the utmost importance that the
functional times for closing and tripping operations are con-
stant. We can guarantes +1 ms between consecutive cpera-
tlons for all LTB clrcuit breakers.

Climatic withstand
The LTB clrcult breakers are designed for, and are Installed
$'from polar to desert climate

peratures therg'is g‘ c?;mondensatlon of the SF, gas.

“t!’co ansatlon consequencas, one of the fol-
Towin gas @5! tuges Is used:
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All LTB circuit breakers have a mechanleally robust construc-
tion due to optimized pole and support structure, designed to
withstand selsmic accelerations up to 3 m/s?, (0.3 g accord-
ing to 1EC} without extra precautions.

With reinforced support structure, Insutators or earthgquake
dampers or combinations thereof, ths clrcuit breakers can
withstand seismic accelerations consldarably higher than
5 m/s?, (0.5 g).

Read more about "Selsmic Withstand Capabillity” on page 1486,

Simple erection
Each LTB Is pre-tested in our factory and transported to site
as a few pre-assembled units,

The clreuit breakers can easily be Installed and put into ser-
vice In 1-4 days depending on type and slze.

Low maintenance requirements

The operational reliability and the service life of a SF, circuit
breaker Is very much dependent on the ability to ensure
sealing of the SF, gas velume and to neutralize the effects of
moisture and decomposition products in the gas.

However, LTB Is designed for a service life of more than 30
years or 10 000 mechanlcal (no load) operations, For current

7 swntchlng the number of operations before service Is depen-

\onitoring
jwe can offer supervisory control by means of
momtonng system This Is described in chapter

-







HPL

Design features and advantages

Introduction

ABB:s HPL circult breaker family with rated voltage 72 - 800
KV (1200 kV on request) and breaking current up to 80 kA,
satisffes the highest demands. It is based on |atest develop-
ments In dielectric dimensioning and arc physics research.

We have produced SF, circuit breakers with Puffer Interrupters
slnce 1981, The Puffer principle Is descrived on page 22.

The thres poles of the circuit breaker are mounted on individual
pole supports. For three-pole opsration, the breaker poles and
the operating mechanism are linked together with pull rods.

Each clreult breaker pole has Its own Individual opening spring.

HPL 420 - 550 can handle 63 kA without the need of grading
capacitors.

Each circult breaker pole constitutes a sealed SF, filled unit,
which Includes the braaking unit, the hollow post Insulator
and the mechanism housing

=
The HPL circuit breaker is operated, the m\&or ché
spring operating mechanism ty, LG v?h chl rdesonbed i
separate chapters in this Byy r's Lﬁaide

W
The design of the HPLY @v&l /,avg{e;:hnology {over

16500 units are in servic e

Deslgn features
HPL can be single- or three-pole operated,

breakers only one-pole operation applies.

Gofi 7
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The operational reliability and the service life of a SF, cireuit
breaker is very much dependent on the ability to ensure
sealing of the S8, gas volume and to neutralize the effects of
moisture and decomposition products In the gas.

~ The risk for gas leakage is negligible; double nitrils rubber
Q-rings and X-rings are used with excellent rasuit,

~ Each breaking unit is provided with a deslceant, which
absorbs the molsture and some of the decomposition
products from the interruption process,

- Since the Interrupting capability Is dependant on the den-
sity of the SF, gas, the HFL circuit breaker pole Is provided
with a density moniltor,

The denslty monitor consists of a temperature compensated
pressura switch. Therefore, alarm signal and blocking func-
tlen are activated only if the pressure drops due to leakage.

The design corresponds with the demands in the standards
|[EC and ANSI. Special design solutions to mest other stan-
dards and/ar specificaticns ars also avallable.

Current switching capabllity

Al HPL circuit breakers are capable of interrupting short-cir-
Gult currents in a maximum of 40 ms. We can also guarantee
Interruption of capacitive currents with very low probabliity of
restrike dus to optimized contact design and movemnent.

For inductive current switching the overvoltages ara low as a
result of optimum quenching at current zero.

Dielectric strength
HPL has high die!scinc strength even at aimospheric 8F,
pressure due to oetsalzed contact gap.
. REZA
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Coentrolled switching In order to avoid ¢ : the fol-

As option HPL circult breakers can be used for controlled lowing gas-mixtdres Is used:
switching by applying our centroliing davice type Switchsync™. %‘\F//\ 6‘ 2 -
For further Information please ses chapter "Controlled Switching”™. - SF and N, | A 3

- 8F,and CF,

Stable operating times

For controlled switching it Is of the utmost impertance that the Resistance to Gorrosion

functicnal times for closing and tripping operations are constant.  The selacted components of aluminum (mechanism hous-
Woe can guarantes =1 ms between consecutive operatlons for  ings, HV-terminals, cubicles) give a high degree of resistance

all HPL circuit breakers, to corrosion, without the need of extra protection. For use
in extreme trying environments HPL can be delivered with a

Climatic withstand protective painting.

The HPL circult breakers ars designed for, and are installed )

In, widely shifting conditions from polar to desert climate The support structure and protective tubes for the pull rods

throughout the world, are made of hot-dipped galvanized steel.

For elreuit breakers installed in areas with extreme low tem-
peratures there is a risk of condensation of the SF, gas.

S
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HPL

Design features and advantages

Seismic strength

All HPL clreult breakers have a mechanically robust construction
due to optimized paole and structure, designed to withstand sels-
mic accelerations up to 3 m/s?, (0.3 g according 1o [EC) without
extra precautions,

With reinforced support structure, Insulators or earthquake
dampers or comblnations thereof, the clrcuit breakers can
withstand selsmic accelerations considerably higher than
5 m/s? (0.5 g).

Low malntenance requirements .

The operatlonal reliabllity and the service life of an SF, clreuit
breaker Is very much dependent on the ability to ensure
sealing of the SF, gas volume and to neutralize the effects of
moisture and decomposition products in the gas.

However, HPL Is designed for a service life of more than 30
years or 10 000 mechanical {no load) operations, For current
switching the number of operations before service Is depen-
dent on the accumulated interrupted current.

Read more about “Selsmic Withstand Capability* on page 146.

Simple erection
Bach HPL is pre-tested In our factery and transported to site
as a few pra-assembled units,

Tha clreult breakers can easlly be Installed and put Into ser-
vice in 1-4 days depending on type and size.

Gondition monitoring

As optlon we can offer supervisary control by means of our
conditlon monitoring system.

This is described in chapter “On-Line Monitoring System” on
page 142,
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BLK

D sign features and advantages

Introduction” In addition, capacitor bank and reactor switching applications,
Demands on the rellabllity of power transmission networks which impose added requirements cn operational endurance,
are Increasing continuously. As such, today many custormners are becoming more CoOMman.

strongly focus on the reliability and maintenance raquiremenits

of system equipment. In an international Investigation it was shown that elghty
percent (80%) of all fallures In high voltage clrcult breakers
originated in the operating mechanism, Therefore, to achieve
highest operational reliability, circult breakers should be
equipped with highly reliable operating mechanisms.

a-the light of the above, the BLK motor charged springoper-
ating mechanism was developed. The BLK spring operating

mechanism is designed with a minimum of componants. Such

a design ensures a high degree of total rellability and rinimal

need for maintenance for the opsrating mechanism and, thus,

the circuit breaker as a whole.

With over 40000 BLK operating mechanisms dslivered, ABB
Is confident that the design is one of the most reliable on the
market,

Applications
BLK spring operating mechanlsms are used for the following
types of ABB live tank circuit breakers:

- LTB D1/B
—~ LTB E1 (singls-pole operated)

Design features
Pernaps the most Important feature of the BLK operating
mechg[\jgm,lsits‘eperatir\g principle,

Yt

o (44D thie @Bﬁ*&%&f&;ﬂ,’%ﬁ é\p ning spring Is part of the circuit

. The closing spring In the operating mechanism generates the

Circuit breakers are the last link In a chain of apparatus that required driving force to close the circuit breaker and chargs the
form the protection equipment for a power supply system. opening spring. As such, the mechanical energy needed for the
Within a few milliseconds an opsrating mechanism must vital opening operation Is always stored in the opening spring
supply the energy needed to transform the clreult breaker when the circuit breaker is In the closed position. In other words,

from a perfect conductar to a perfect Insulator, A failure Inthe  a closed breaker is alwaysPrEparelTag immediate opening.
Sperating mechanism often means a failure in the totat break- ' \

ing operatlon. Thus, operating mechanisms play a major role
of the reliability of the circult breaker and, thereby, of the total
power supply system.
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Design features and advantages

Immediately after each closing operatlon, a moter drives

the spring charging gear to automatlcaliy chargs the closing
spring. After recharging the closing spring, the clrcult breaker is
capable of a rapid reclosing with a dead time Interval of 0.3 s.

Both open and closs springs are kept in the charged state by
very rellable triple-actlon latches,

The power unit is characterized by the following robust main
components:

only closed when the breaker Is In the cpen position and ths
closing springs are fully charged.

Based on the above Interlocking design, the following opera-
tions are not possible when In service:

— Closing operation when the breaker Is already closed
(i.e. a “blind" stroke)

— Closing operation during an opening operation

— A spiral closing spring, which drives the operating lever of
"the circuit braaker.

— Robust, universal charging motor
— Operates only after closing operation
— Charges closing springs in <15 seconds

— Trip and close latches that are identlcal, fast acting and
vibratlon proof.

— A damping device to retard the motlon of the contact sys-
tem at the end of an opening operatlon.

— A closed, oil-fillad worm drive for a minimum of maintenance.

The auxiliary equipment is characterized by the following:
Robust auxifiary contacts and limit switches. /\\

e AP
- Mechanical indication of charged, parily ph’é’r(gedxo? dfs>"
charged closing spring. o
z«\’
— All glectrical wiring used for ¢ ternalkco‘nne tions Is brought
to terminal blocks. / ‘ WO

(

- Good accessibllity thro\b Iérg ,h'ousing and a hinged
control panel.

- Consistent operating times for all environmental condi-
tions, making the clrcuit breaker very suitable for contralled
switching.

Intertocking against unintentional operation

Interlocking is achjeved partly electrically and partty mechani-
cally. Electrical Interlocking is achieved by having the circuits
of the operation colls connected through the auxiliary contacts
of the operating mechanism. In addition, the closing coil 1s
connected through a limit switch that is controlled by the
position of the spring drum. n this way the closing circuit is

. Lg\.
{l@
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BLK housing
Corroslon rest

~ Visible with housing doors closed

Front and back doors equipped with doorstops and provi-
sions for padlock on door handles.

Insulated doors and walls for fow energy consumption and
low nofse level,




Panels

Behind the front door there is a pane! that may be equipped
différently, depending on customer specific requirements, As
a standard, the following equipment Is included on the control
panel:

- Casing with instruction manual and final drawings

—~ Local apen / close switch

— Local / remote / disconnect selector switch

- Electro-mechanical operations counter — nen-resettable

Tools
A compartment for tools Is located on the backside of the rear
door.

Central Control Cubicle {(CCC) or

Integrated Control Cubicle (ICC)

For local three-pole operatlon of a single-pole operated circult
breaker a Central Control Cubicle (CCC) can be ussed. The
CCC can be delivered by ABB or arranged by the customer.
As an alternative to the CCC we can also provide an Integrat-

—,.~————MGB—tMiﬁfa’mre6§fcﬁit—Breaker)%eﬁmete&and%&a&xltlaﬁr——edﬂanmwub(c|eﬂsolutlon4100)._whlctlalimlnales_tbe_need___

(

circuits

There Is easy access to relays and contactors, which are
placed on the rear slde of the hinged contral panel.

Behind the rear doar of the operating mechanism heusing
there Is an Interface panel containing all necessary terminal
bloeks for clistomer connsctions, Standard terminal blocks™
ara compresslon type in which a bare wire is compressed
between iwo metallic plates In the terminal.

for the CCC, Integrated control means that the function and
the components In the CCG have instead been Incorporated

. in one of the thres operating mechanisms which is larger,

This saves time for installation and cabling work.

We are open for discussions how to arrange the two alterna-

tives.
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Operating principles

Closed posltion
In the normal service position of the clrcuit breaker the

contacts are ¢losed and the opening and closing springs are
charged,

In this position the clreuit breaker Is always ready to perform an
opening operation or a camplete auto-reclosing O - 0.3 5 - CO,
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Opening operation

To open the circult breaker, the opening latch (1) Is released
by the tripping coll, and the opening spring (A) of the circuit
breaker carrles out the oparation. The motion of the contact
system [s retarded by a damping device (2).

With a spring operated cirouit breaker the opening operation
Is extremely reliable as the operation is only dependent on the
functioning of the opening latch and the opening spring.




s

Closing operation

Releasing of the closing latch {4) msans an immediate re-
sponse to close the circuit breaker. The driver lever (2} brings
the eceentric guided closing lever (3) to tha closed position,
At the same time the opening spring (A) Is charged, At the
end of the stroke tha closing lever (3) connacted to the circutt
breaker Is hooked up by the opening latch (1) In the closed
position. Due to the eccentric guided lever (3) the driver lever
(2) Is declutched and continues to the resting posltion.

Charging of the-closing-spring—-— :

a

The cireult breaker has been closed. The motor circult Is
closed by a limit switch. The otor (7) starts and charges the
< Wﬂ_‘,closlag-sprlﬁ'g"lﬁféﬁs"t’hé mair} shaft (5) and the driver (2) are
i hoo&eq.up?-py gmgp{@glhg"l& {4, When the closing spring Is
AR dhargad the mit switehabill open the motor circuit.
. In@asgof'éﬁ‘é?ﬁéﬁoy, the spring can be charged by means of
the hand crank enclosed In the cubicle.
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Design features and advantages

Introduction

Demands on the reliability of power transmission natworks
are increasing continuously, As such, today many customers
strongly focus on the rellabllily and malntenance requirements
of system squipment.

N
Clreuit breakers are the-fast Ihj‘k‘*f?\ aﬁﬁain of apparatus that
form the protectio qu_l;{ﬁﬁé‘nt ¢ vh power supply system,
ecg_r;‘ 3 an ﬁgrating mechanism must

supply the energy géde o transform the circuit breaker”

or to a perfect insulator. A faflure in the
operating mechanism often means a failure In the total breaks
ing operation. Thus, operating mechanitsms play d major rolg
of the rellability of the elrcult breaker and, thereby, of the tbtg
power supply system.
In addition, capacitor bank and reactor switching ap
which impose added requirements on operational g
are becoming more common.

plications,

il Investigation it was shdyin that eighty
i all fallures in high voltde® clrcuit breakers

In an internkti
percent (80Y

{
{
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(b

originated In the operating mechanism. Therefore, to achleve
highest operational rellability, circuit breakers should be
equipped with highiy rellable operating mechanisms.

With over 55000 BL.G operating mechanisms delivered, ABB
Is confident that the design is one of the rmost reliable on the
market,

The deslgn ensures a high degres of total reliability and mini-
mal need for maintenance for the operating mechanism and,

1hus, the circuit-breaker-as-a-whele-

Applications
The BLG spring operating mechanisms are used for the fol-
lowing types of clrouit breaker:

- HPL B

- LTB E1 {three-pole operated)
-~ LTBE2

— LTBE4

Design features

The closing springs In the mechanism generate the required
driving force to close the breaker and charge the opening
spring.

The opening springs are part of the clreuit breaker's link

system and placed underneath the mechanism housing. This

means that the mechanical energy nesded for the vital opsn-

ing operation is always stored in the opsning spring when the

circuit breaker is In closed position. In other words, a closed (
breaker is always prepared for Immediate opening.

A universal motor(s) drive(s) the spring charging gear, which
autematically charges the closing springs Immediately after
each closing operation. The springs are kept in the charged
stale by a latch that is released when the breaker is belng
closed. This enables rapld reclosing of the breaker after a

dead.time interval of 0.3 s,
"&_, .

arerd!

echanism can be briafly
chaln links a cam disc and a
3 in twao loops and runs over
| energy when the springs
Camn disc around when the

adbaprd®c actuates a link that converts

g ‘ @ 3 OQhe rotating motlon into a linear motion.

The trip and closing latches are Identical, fast acting and
vibration proof,




A damping device 1s Included to retard the motion of the con-
tact system In the end positions.

The auxiliary equipment is characterized by ihe following:

— Robust auxliary contacts and limit switches

-~ Mechanlical indication of charged, partly charged or dis-
charged closing spring.

— Al electrlcal wirlng used for external connections s brought
to terminal blocks.

Local open / close switch

Local / remote / disconnect selector switch
Electromechanical operations counter — non-resettable
Mechanleal spring charge Indicator — visible through the
transparent shutter

1

i

Behlnd he rear door of the operating mechanism housing
there Is an intarface panel containing all necessary terminal
blocks for customer connections. As a standard, the following
equipment fs included:

Consistent operating times for ali environmental conditions
whilch make the circuit breaker suitable for contrelled switching.

Interlocking against unintentional operation

Interlocking 1s achieved partiy electrically and partly machani-
cally. Electrical Interlocking Is achieved by having the circuits
of the operation colls connected through the auxiliary con-
tacts of the-onerating mechanism. In addition, the clasing.coll
is connected tivough a limit switch that Is cantrolled by the
position of the spring bridge. In this way the closing clreuit [s
only closed when the breaker is In the open position and the
closing springs are fully charged.

Based on the above Interlocking design, the following opera-
tions are not possible when in service:

e

)_‘,W‘Mn“ >
- Closing operation when the breaker S already clos\.‘eg\f K It :

(l.e. a “blind" stroke) QAP wo &Y
- Closing operation during an op n|r'19 ope@wtip;l.«w“”“"
;.p'-“"‘d«

BLG housing

~ Corrosion resistant housing of painted aluminum of 2 mm
thickness.

— Front and back doors equipped with doorstops and provi-
sions for padlock on door handles.
low nolse level.

Panels

ter, that may be equipped differently, degénding on .1\

speclfic requirements. As a standard, the following :

is Included en the control panel:

fas

e

e

Standard terminal blocks of compresslon typs (in which a
bare wire Is compressed between two metaliic plates in the
terminal)

Interlocking for hand spring charging

Control equipment — such as relays, MCBs, contactors etc.
Auxiliary contacts

i

I

On the backside of the rear door there is a compartment for
documents with instruction manuat and final drawings. A hand
crank is also attached.

i

3z

74| Cantrol Cubicts (CCC)

When the circuit breaker is single-pole operated a Central

Control Cublele {CCC) is used when the circuit breaker is lo-
cally three-pole operated. The CGC will be delivered by ABB
or arranged by the customer, from case to case. We are open
for discussions how to arrange the solution,

%
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Operating principles

Closed position

In the normal service positlon of the clrcuit breaker (B}, the
contacts are in closed position, with closing- (5) and opening
spring {A) charged. :

The breaker 1s kept In the closed position by the opening latch
(1), which takes up the force from the charged opening spring.

The mechanism Is now ready to open upon an opening com-
mand and can carry out a complete fast auto-reclosing
{0-0.35s-CO)cyels.

I\
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Opening operation
When the breaker Is belng opened, the latch (1) is released by
the tripping coil,

The opening spring (A} pulls the breaker (B} towards the open
position. The operating lever (2) moves to the right and finally
rests against the cam disc (3).




Closing operation
When the breaker Is being closed, the closing latch (6) is
released by the closing coil.

The sprocket (7) Is locked to prevent rotatlon where upon the
operating energy in the closing springs Is transferred via sec-
tion {8) of the endless chaln to the sprocket (11) belonging to
the cam disc (3).

The camn disc then pushes the operating lever (2) towards the

left where [t is locked In its end position by the tripping latch (1).

The last part of the rotation of the cam disc Is damped by the
damping device {9) and a locking latch on the sprocket (11)
again takes up the Initial position against the closing latch (6).

Charging of the closing springs. ..
The bleaker has closed; the motor starts and drives the
sprockafBP HO G OFUTARATA

I

The sprocket (11) Belonglng to the cam disc (3), has Its catch
lecked against the closing latch (8), whereupon the sections
of the chain (8} raise the spring bridge {10). ..
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Design features and advantages

Intreduction

Demands on the reliability of power transmisslon networks
are Increasing continuously. As such, today many custormers
strongly focus on the rellabllity and malntenance requirements
of system squipment.

In addition, capacitor bank and reactor switching applications,
which impose added requirements on operational endurance,
are becoming more common.

In an international investigation it was shown that eighty
percent (80%) of all fallures in high voltage clreult breakers
originated in the operating mechanism, Therefors, to achieve
highest operational rellability, clrouit breakers should be
equipped with highly rellable cperating mechanisms.

With thousands of FSA operating mechanlsms 1n-86Re8,ABB— ]

R RO Ty
T o A A I o

: ;;;(—3. P
el
Circuit breakers are th Iasﬁnk Ina“thain of apparatus that
form the protection equimentfér a power supply system.
Within a few milllseconds ah operating mechanism must
supply the energy needed to transform the clreuit breaker
from a perfact conductor to a perfect insulator. A failure in the
operating mechanism often means a failure In the total break-
ing operation. Thus, operating mechanisms play a major rale
of the reliability of the circuit breaker and, thereby, of the total
powasr supply system,

A
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is confident that tha design Is one of the most reliable on the (
market.

The deslgn ensures a high degree of total reliabllity and mini-
mal nead for maintenance for the operating mechanism and,
thus, tha circult breaker as a whole,

Applications
The FSA1 spring operating mechanlsms are used for the fol-
lowing type of circuit breaker:

- LTB Bi/B

Daslgn features
The operating mechanism consists primary of two tension
springs,

The closing spring generate the required driving force to close
the circult breaker and chargs the opening spring.

The opening spring is dirsctly connected to the clrcuit break- (
ers link system. This means that the mechanical energy

needed far the vital opening operation |s always stored In the
opening spring when the circult breaker Is in closed position,

In other words, a closed circuit breaker is always prepared for
immediate opening.

A universal motor drives the sprlng charging gear, which au-
tornatlcalty charges the closl SR Immedlatery after each

] ing@osed T‘g‘ enables rapid re-
X i‘" da}é 8 interval of 0.3 s.




..—each closing cperation, via the main shaft and woarm gear. the control panek:

(

The principle of the operating mechanism can be briefly
described as follows:

Closing operation:

When the circuit breaker is being closed, the closing latch is
released from the main shaft and the closing spring trips, This
means that the cam disc rotates via the closing lever, The
switching shaft Is put In moticn and the circuit breaker closes,
at the same time as the trip spring in turn Is charged and
locked. The motor then charges the closing spring following

When the spring Is fully charged, the circuit is Interrupted by
the limit switch,

Opening operation:

When the signal Indicating that the circuit breaker shall open
I8 recelved, the tripping latch device releases from the switch-
Ing shaft and the trip spring hereby opens the circuit breaker.

A damping device is Included to retard the motion of the con-
tact system in the end position at opening.

The auxiliary equipment Is characterized
by the following:

— Robust auxlllary contacts and limit switches
— Mechanical indication of charged or discharged l‘é's’l?"‘ng

spring.

FSA1 housing

~ Corrosion resistant housing of painted aluminum

~ Front door equipped with doorstops and provisions for
padlock on door handles.

Panels

Behind front door {master for single-pole operation SPQ}

and threa-pole operation (TRO) thera is a panel that may be
equipped differently depending on customer specific require-
ments. As a standard, the following equipment is included on

—~ Local open / close switch
— Local / remote / disconnect selector switch
- Pole selector awitch (only for SPO) '
- MCB for motor
— MCB for heater
- Thermostat
-~ -Mechanical-operations counter
(visible through an Indication window In the cubicle deor.)
— Mechanical spring charge indicator
(Vislble through an indication window In the cubiele door.)

Relays, limit switches and auxiliary contacts are accessibly
behind congg,g;.hy—; moving the casing.

et . R %
N 'J',ermipqlabltg%kslbnh PO verslon are located behind a cover
a5 v of the backside of-master cublcle.

~ All electrical wiring used for external connections brgggnt,.AFo’ 0 direct behind the front deor.

to terminal blocks.

Interlocking against unintentional operation

Interlacking Is achleved partly electrically and partly machani-
cafly. Electrical Interlocking is achieved by having the circults
of the operation colls connected through the auxillary con-
tacts of the operating mechanism, In addition, the closing coil
is connected through a limit switch that is controlled by the
position of the spring. In this way the closing circult Is only
closed when the breaker is In the open pasition and the clos-
Ing springs are fully charged.

Based on the above Interlocking deslgn, the following opera-
tions are not possible when in service:

— Closing operation when the breaker is already closed
(i.e. a “blind” stroke}
— Closing operation during an opening operation

L]

Standard terminal blocks of compression type (in which a
bare wire is compressed between two metallic plates in the
terminal).

On the backside of the front door there Is a compartment for
documents with Instruction manual and final drawings. A hand
Sremig, also attached.
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Design
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Operati ech, n‘igﬁ‘m type FSA1
1 MaM &  Switching shait

2 Closing spring . 6  Trip spring
3 Camdisc 7 Motor
4 Closing lever
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1R
Operating mechanism type FSA1 .
A View from behind
Main shaft
Worm géar

e~ ;W

Operating mechanism's opening lever
Moter

Auxiliary contacts
Closing spring
Hydraulic damper
Switching shaft

B View from the front

9 Counter for circuit braaker cperations
10 Posltion indlcator

11 Spring charge Indicator

13 Manual closing operation laver
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MSD

Mesign features and advantages

Introduction

Demands on the rellabllity of power transmisslon networks
are increasing continuously, As such, today many customers
strongly focus on the rellabllity and maintenance requirements
of system equipment,

In addition, capacitor bank and reactor switching applications,
which Impese added requirements on operational endurance,
are becoming more commaon,

In an internatlonal Investigation (CIGRE rellability survey) it was
shown that eighty percent (80%) of all failures in high volt-
age clreuit breakers originated in the operating mechanism.
Therefors, to achleve highest operational rellability, clrcuit
breakers should be eguipped with highly reliable operating
mechanlsms.

Circuit breakers ar; "U i{hkﬁh\é— %‘é’r{x c?; ap aratus that
form the pro; & %n‘? equlpment for.a.power y systemn.
llisecortd an operating mechanisrm must sup-
ply the energy needed to transform the clrcuit breaker from

a perfact conductor to a perfect insulator, A failure in the
operating mechanism often means a fallure In the total break-
Ing cperation, Thus, operating mechanlsms play a major role
of tha reliability of the circult breaker and, thereby, of the total
power supply system. crams

In the light of the above, the new MSD motor charged spring
operating mechanlsm was developed, The MSD spring oper-
ating mechanism Is designed with & minimum of compenents,
Such a deslgn ensures a high degree of total rellability and.
minimal need for maintenance for ihe operating mechanism
and, thus, the clrcuit breaker as a whole.

Applications R e R

MSD spring operating mechanisms are used for the following
types of ABB live tank circult breakers:

- LTB D1/8
— LTB E1 {single-pcle operated)

Design features e e - :
The MSD design Incorporates proven deslgn principles from
ABB's earller spring oparating machanisms, including stable,
reliable low power aperating latches and-cam disc operation
for closing operaticn control. ’

An Important innovation of the MSD deslign is the use of the
torslon springs for opening and clesing energy storage. This
allows for a very compact dasign, with both closing and open-
Ing springs contalned within the operating mechanism.

In this ABB design, the cpening and closing springs ars con-
tained Inslde the drive and Is dslivered as a completsly tested
unit,

The closing springs In the opsrating mechanism generates the
required driving force to ¢losa the circuit breaker and charge
the opening spring. As such, the mechanical energy needed
for the vital opening operatlon Is always stored In the opening

\ spring when the circuit breaker is in the closed position. In
I other words, a closed breaker Is always prepared for an im-
' mediate opening operation,
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Design features and advantages

Immediately after each closing operation, a moter drives
the spring charging gear to automatically charge the clos-
ing springs. After recharging the closing springs, the circuit
breaker Is capable of a rapid reclosing with a dead time
interval of 0.3 s,

Both epening and closing springs are kept In the charged
state by very reliable triple-action laiches,

The power unit is characterized by the following robust main
components:

Interlocking against unintentional operation

Electrical interlocking Is achisved by having the clrcuits of the
operatlon coils connected through the auxillary contacts of the
operating mechanism. In addition, the clesing coll Is con-
nected through a limit switch that Is controlled by the position
of the charging gear wheel and cam support, In this way the
closing clreuit is enly closed when the breaker Is in the open
position and the closing springs are fully charged.

Based on the above Interlocking design, the followlng opera-
tions are not possible when In service;

- Helical torslon opening and closing springs, which drives
the cperating shaft of the circult breaker:: .~ .

— Direct drive to circult breaker shaft connection, without any
extra external linkage. Requires no setting or adjustments
for LTB E. (Not applicable for LTB D1/B)...

—~ Roebust, universal charging motor
~ Oparates after closing oparation
—~ Charges closing springs in <15 seconds

— Trip and close latches ara fast acting and vibration proof.

-~ A-damping device to.retard the motion of the contact sys-
tem at tha end of an-openlng operation.

- Acreliable closing spring charging system, requiring minimum
maintenanca,

The auxillary equipment Is characterized by the following:
— Robust auxiilary contacts and limit switches,

~ Mechanical Indication of charged
spring.

discarged closing
ﬂ\‘?‘

~ All electrical wiring uge foreréernal nnections are wired

up to termye s, N 0
- Good ac sslqi} @‘ﬁ\hrq‘u large cubicle and a hinged

contral pW

- Conslsient operating times for all environmental condi-
tlons, making the clrcuit breaker very suitable for controlled
switching.

— Closing operation when the breaker is already‘closed
{lL.e. a "blind” stroke} Th

- Closing o'peration during an opening operation.
MSD cubicle

Corrosicn reslstant cublele of palnted alumlnum of 2.-mm
thlckness.

i

Mechanical closing spring charge indicator
— Located on the sida of the cubicle behind a plastic
cover,

Front door fs equipped with a doorstop and provisions for a
padlock on the door handle.

1

tnsulated door and walls for Jow energy consumption and
low noise level.

L




Panels

Behind the door thers Is a panel that may be equipped dif-
ferently, depending on customer specific requirements, As a
standard, the following equipment is included on the centrol
panel: '

~ Drawlng pockst with product Information and final drawings
— Local open / close switch

Visible through the transparent shutter
— Loeal / remote / disconnect selector switch

Standard terminal blocks are compressien type In which a bare
wire Is compressed between two metallic pates In the terminal,

Behind the cover on the right side of the cublcls there Is an
Indicator for mechanical spring chargs, visible through the
transparent shutter,

Tools -
A compartment with tools is located con the backside of the
frent door.

[ | 5. (- 1 } 41 ik FEw-NTY e NN}
= CIRUHUITIRLNGN T -AT VLR AU TS LOIUNTIGT TN EITTavia

¢ — Control equipment such as relay contacters MCB (Minla-

tire Circuit Breaker) stc.

~ Auxiltary contacts

— Posltion Indicater OPEN/CLOSE
Visible through the transparent shutter

There Is easy access to relays and contactors, which are
placed on the fear slde of the hirnged control panel (ICC ap-
plication) or on the lower backslde of the terminal plate (for
CCC application).

Behind the left cover on the cubicle there s an Interface panel
containing alf necessary terminal blocks for customer connectlons.

Central Control Cubicle (CCC) or

Integrated Control Gubicle (ICC)

For local three-pole operation of a single-pole oparated circuit
breaker a Central Control Cubicle (CCC) can be used, The
CCC can be delivered by ABB or arranged by the customer.
As an alternative to the CCC we can also provide an Integrat-
ed Control Cublcle solution {ICC}), which eliminates the need
for the CCG. Intagratad control means that the funstion and
tha components In the CCC have Instead been Incorporated
in one of the three operating machanisms wich Is larger. This
saves time for Installation and cabling work.

We are open for discussions how to arrange the two
alternatives.
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Operating principles

Closed positlon
In the normal’service postition of tha circuit breaker the ‘contacts are closed and the opening and closing springs’ are ‘Gharged. -

In this position the circuit breaker is afways ready to perform an opening operation or & complete auto-reclosing (O - 0.3 s - CO).

With a spring operated clreuit braaker the opsning operation’ts extremaly rellable as the operation is only dependent on the
functioning of the opening latch and the cpening spring.

J ey
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Closing operation

Releasing of the closing latch (2) means an Immediate response to close the circult breaker. The cam support (3) Is released,
which enables the closing springs (C) to rotate the cam {8). The cam pushes the cam lever (7), which pulis the maln operating
lever {4} to the closed position. At the same time the opening spring {A) ts charged. At the end of the stroke the main operating
lever (4) connected to the circuit breaker Is held by the opening latch {1} in the closed position.

Charging of the closing springs >
The circuit breaker has been closed. The motor circdit IS closed by a limit swﬁch
springs (C) by turning the charging gear wheel {9), while the cam support (3} is locked by the closing latch (2). When the closing
springs are fully charged the fimit switch wili-open the motor circuit.

In case of emergency, the closing springs can be charged by means of the hand crank enclosed In the cubicle.
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Motor Drive

Design features and advantages

A revolutionary concept for the operation  whatis Motor Drive™?

of high voltage circuit breakers

There Is an Increasing focus by power network operators to
increase their operational returns on invested capital equip-
rment. An important stap In this direction is the shift towards
condition-based malntenance in conjunction with utilizing a
plant that has Inherently low maintenance requirements.

ABB8 has concentrated its development on designing high
performance, high voltage equipment that requires minimum

A Motor Drive is a digitally controlled motor directly
moving the clreuit breaker contacts.

ABB has developed a digital controlled servomotor system
capable of direct driving eircuit breaker contacts with high
precision and rellability. The number of moving parts In the
drive is reduced to just ons - the rotating motor shaft.

Applications
At present avallable for:

of malntenance. The development has consequently focused
on systems which predict a fault before it oceurs and & warn-
Ing is sent out. The warning can be used to avoid unplanned
$8fvice interruptions and maintenance jobs can be carried out
according to ths planned schedule.

~ LTB D1/B (single- and three-pole operated)

Design features

Motor Drive Is essentially a digital system. The required operat-
Ing matlons {trip & close) are programmed Into a Cantral unit,

On command, the required opsrations are executed according
to the stored contact travel program-and the maotor I con-
trolled to move the clrcuit breaker primary contacts accord-
ingly. Energy charging, buffering, release and transmission

are essentially electrical and as such the mechanical system

Is reduced to a minimum of moving parts. The critical parts in
the electrical operational chain are multiplied so that a redun-
dant system is achisved, .

The inherant mechanical simplicity of Motor Drive
provides major advantages:

Ellmination of wearing components

Reduction In operating forces

Substantial reduction of the nolse level during operation
Inherent increased reliabllity by elimination of multiple-inter-
acting mechanlcal components

References

So far approximately 300 L.TB D1/B with Motor Drive have
been Installed in more than twenty countries all over the world,

Reference list can be prasented on request,

e




The Motor Drive platform offers many advantages and Motor Drive™ control cubicle
new capabilities: — Corroslon resistant housing of painted aluminurn,
— Front and back doors equipped with doarstops and provi-
— Direct, active feedback control of contact motion sions for locking of door handles.
— Flexible permissive logic control of the circuit breaker — Insulated roof, doors and walls.
— Dramatlc reduction of transients in substatlon auxiliary supply
- Increased operational security and Improved asset man- Control panel
agement through advanced on-line menitering Rahind the front door is a panel that may be equipped difter-
] ently, depending on customer specific requirements. As a stan-
Robust modular design dard, the following equipment is included on the control panel:
The Motor Drive is deslgned for widely shifting conditions from
. polar to desert climats, — Caslng with instruction manual and final drawings
— Local open / closs control
Reliability — Local / remote / discharge selector control
A clreuit breaker must operate safely and rellably at all times, - Electromechanical operations counter — non-resettable
This is further improved by: — Indicators for charged/discharged capacltors
— Warning and alarm Indicators
— FEliminated multiple-Interacting mechanical components. ~ Contact positlon indicator
—-ipherent self-monitoring capabliity: ~ MCBs for voltage supplies, heaters and socket outlet
— Redundant critical systems. ‘
- Two independent voltage supplies. Behind the rear deor of the control cublcle housing there Is an
— Automatic switching to back-up supply. cable interface panal containing all necessary terminal blocks

for customer connections.

Simple erection
Installation and commissioning Is easy.
Each motor drive Is pre-tested together with the circuit
breaker poles and shipped 1o Installation site in the form of a
Jawupr&assemﬁra Units. No adjustments necessary on slte.
ABSTA
P HEsailioh mgryl"tz_rlgg_
ﬁ_,,Durng-ncrrﬁaT”peratlon of the clrcuit breaker the Motor Drive
continuously runs dlagnostic algorithms to check both the
electrical and mechanical system. In event of problsm a warn-
ing or fall signal will indicate to the substation control that
service is needed.

For service purposes the Motor Drive collects and stores a
wide array of data that can be retrieved either locally or frem
the control board or remotely through a modem. With the ser-
vice software Ml P Service installed on a Iaptop, the status of

Meter Drive™ control eubicle with open front door.

Jﬂ,/ \ﬁ\i(k
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Motor Drive

Design features and advantages

The silent circult breaker

During operation the contrel system feeds the motor with pre-
cise amount of energy needed to obtain the dasired speed of
the contacts, This smooth contral together with the minlmized
mechanical system gives very low sound level of the clreuit
breaker operation. Sound levels of 87 dB(A) have been mea-
sured and can be compared to sound levels up to 100 dB(A)
that have been registered for circuit breaker with spring drives.

In service dlagnostic test — Micro-motion
To obtain informatfon about the condition of all the electrical

Advantages
= Only one moving part, simpla and rellable

Optimal pre-programmed travel curve

Contact travel Is compensated against ageing and changes
in ambilent temperature by the adaptive controt system

Conditlon menitoring Is inherently possiﬁlé Without need for
additional sensors

t

ana mechanical components In the systern, the maln contacts
¢an be moved a short distance without separation. This can
be executed automatically at programmed time Intervals or by
command via the MD Service serial communication Interface,

The Micro-motlon operates under service of the clrcuit
breaker and does not interfere with the normal operation, If a
trip command s initlated at the instant when a Micro-

motion Is performed the nermal operation will override and an
unaffected open operation will be executed.,

Contact
position

i

Approx. 0.5 mm

Closed- Ny

- Low power requirement, no translent loads

~ Low mechanlcaf siress and low noise lavels

— Redundant power supply

- Optical serlal communication port for external connection

— Miecro-motlon - functional test

~ Gan be used In combination with Switchsync™ applications
(single-pole operatlon),

o

Micro-motion gives information abourt the condition of alf the electrical and
mechanical components In the system,




Motor Drive

rating principle

Position sensor

Energy charging

(1) - Charger/Supply unit accepts redundant AC and DG supply
Inputs and provides internal power supply to Capacitor, I/0 and
Control Units. Supply load demands are very low (less than 1 A
at normal operation) and with very low transient loads.

Energy buffering

{2) - Operating energy for the drive is buffered in a Capacitor
Unlt. The unit stores and.provides tti& powel needed for the
motor d rinﬁ'hpe“‘ﬂion: Tﬂ\eﬂqiglﬁmqﬁbfe to ensure that
operatiofsgars ;oral'%.';ie‘;miﬂé"d’when sufficlenfenergy is avall-

able. Thd unit Is g'lmggs,innecﬁe’a‘c‘.’é‘é"rr‘]modate standard |IEC
and ANSIEFEUIt breaker auto-reclosing demands.

Control & Signaling .
{3) - The IYC unit receives all cperating commands to the
breaker and provides signaling indication back to the sub-

-~ Close
P~ Status signals

Energy release & Transmission

Once an operatlon command (Trip or Close) Is validated
through the IO Unit {3) it passes to the Control Unit (4). Per-
missive logle control of operating commands is regulated in
the Control Unit. The Controt Unit contains and executes the
programmed trave! curve far the circult breaker, The Control
Unit will access the relevant curve program (Trip or Close) and
sends Internal commands to the Converter Unit (5). Taking DC
supply from the Capacitor Unit (2}, the Converter Unit will then
send digitally controlied AC voltage and current to the Motor
Stator (8} to drive the Motor with the reguired motion.

The rotor of the Motor Is directly connected to the operating
drive shaft of the circuit breaker. The integrated Position Sen-
sor in the Motor continuously monitors the Rotor position. This

Informatian 1s fed directly back to the Control Unit. The Controf

Unit verifles the measured position, compares it to the position
required at that instant by the pre-programmed travel curve. It
sends further control signals to the Converter Unit to continue
the motion of the breaker, Thus the circuit breaker motion Is

precisely controlled by the fesdback according to the pre-pro-

grammed travel curve stored In the Gontrol Unit memory.
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Diagnostics

MD Service

MD Service Is a User Interface program, which provides data
from the Moator Drive to check the status of the clreult breaker.
MD Service can also be used to customize the function of the
clreuit breaker according to the customer needs. For example
the Software can be used to:

— Set the time Intervals of the Micro-motion operations

- Configure automatic operations that can be performed In
the event of low energy, low gas levels, phase discrepancies
and Iosspff supplies,

The MD Service can also be used to gather and browse
documents relevant for the application such as: Schematics,
Operation logs and product manuals.

In the event of a warning or fall signal from the system the MD
Service can be used to analyze the problem, detailed data
can also be downloaded and send to ABB for further analyzas
and remote faflure diagnostic.

At installation and commissioning the software is used for lo-
cal operation and verification of the system function

= ChangeIpgrads of the drive soltware

The MD Service also includes a help function, which de-
scribes the different functions more in detail,
‘The following figure is an example of a MD Sarvice view.

B 1HSB20050811

@ Documeniabion
@ Updatadetings
@ LogRequast

Example of MD erwfcafE 65 2 )

e
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LTBD and LTB E

Technical information

ABB produced the world's first SF, circult breakers with
arc-assisted interrupters in the mid-1980s.

The energy required for interrupting short circuit currents
Is partly taken from the arc itself, significantly reducing
the energy required from the operating mechanism.
Lower operating energy Inherently reduces mechanlcal
stresses and increases circuit breaker rallability.

For many years, ABB has used operating
mechanisms with energy mechanically stored

in springs. This solution offers considerable
advantages in that the energy in the tensioned
springs is always available,

We have also introduced the latest technology for
circuit breaker operation — Motor Drive

Brief performance data:
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Instaillation

Design

Insulation

Rated voltage

Rated current

Breaking current

Short-time current

Insulators

Creepage distance

Service conditions:
Amblent temperature

Qutdoor / Indoor

SF, Auto-Puffer™ internupter
8pring operating mechanlams or Motor Drive

SF,
Up to BOO kY

Up 10 4000 A

Up to 50 kA

Up to 50 kA/3 5

Composite or porcelain

28 mm/kV, phase - phase voltage

{Longer on request)

-30 to +40 °C
{Operation in temperatures dewn to -80 or up
to +70 °C on request}

1000 m.a.s.l. (Higher altitudas on request)

Single- or Threg-pole




Material LT8 circuit breaker type Operating mechanism
The selectad components of aluminum {machanism hous- BLK BLG FSA1 MSD MD
ings, HV-terminals, cubicles) glve a high degree of resistance LTB D1/B 72.5 - 170 kV X X X X
to corrosion, without the need of extra protection, For use in three-pols operation
extremely demanding environments LTB can he delivered with  LTB D1/872.6 - 170 kV X X
a protsctive painting. single-pole operation
LTB E 72.5 - 245 kV X
The support structure and protective tubes for the pull rods three-pols operation
are made of hot-dipped galvanized steel. LTBE 72.5 - 245 kV X X
single-pole operation
Insulators LTB £ 420 - 800 kv X
LTB circult breaker 1s as standard deliverad with insulators single-pole oparation
that conslst of high-grade brown-glazed porcetain or compos-
ite Insulators (light gray). More detailed Information about the operating mechaniems
LTB with light gray porcelain can be delivered on request. can be found in thelr speclal chapters,
.78 Is available as standard with long creepage distances, Bealing systems for SFg volume
The seallng system conslsts of double nitrile rubber O-rings In
Longer creepage distances can be quoted. onrequest. all static seals and double X-rings in. all dynamic seals.
More information about our composite Insulators can be This type of sealings has been used in our circuit breakers for
found on page 134. . morg than 30 years with excellsnt service racord at varying

¢limatlc conditions.
Mechanical strength
The mechanleal durability gives a sufficient safety margin for nor-  The SF, gas leakage is less than 0.5% per year.
mal wind loads and static and dynamic forces from conducters. o

§F, density monltoring

Seismic withstand strength Since the Interrupting capabillity Is dependent on the density

All LT8 circult breakers can, in thelr standard versions, with- of the 8F, gas, the LTB circult breaker Is provided with density

stand seismic accelerations below 3 m/s? (0.3 g} in accor- manitor(s}, The density monitor conglsts of a temperalure com-
dance with IEC 6227 1-300, pensated pressure switch. Therefore, alarm signal and blocking

function are aclivated only if the pressure drops due to leakage.

For higher acceleration see page 146 “Selsmlc Withstand
Capability”. The standard version of LTB D1/B for &%

— 72.5 — 170 kV has one common

Rating plates memmm density monitor for all three poles.
A rating plate, which inelud data_,f?r @e(c}r&gt- breakih il tA ;

placed on tha operating me h%f%#\ éu icte. The rating plal Alternatively LTB [1/B can be provid-

Pl KV

is made of stainless steel with.angraved-1eXt. ed with cne density monitor per pole.
Operating mechanism Al LTB E clreuit breakers have cne

The circult breaker Is operated by motor charged spring oper- density monitor per pole, except LTB
Bt TR, £4 which has two density monitors
per pole,

More Information can be found in chapter "Explanations”.
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LTBD and LTB E

Technical information

Climatie withstand

The LTB circuit breakers are designed for, and are Installed
In, widely shifting conditions from palar to desert climate
throughout the world,

For clrcuit breakers Installed In areas with extreme low tem-
peratures there is a risk of condensation of the SF, gas.

In order to avoid condensation consequences, one of the fol-
lowing gas-mixtures Is used:

The drilling pattern is in accordance with IEC and NEMA

standards,
Other dimensions {e.g. DIN) by means of adapters, are avail-

able on request.

Circuit breakers with vertically mounted breaking elements
have terminals on both sides for connecticn In sither direction.

Clrcuit breakers with horizontal breaking elements have cne
terminal per breaking element. The terminals are directed
upwards, -

—~ SF,and N,
- SF; and CF,

Support structure

Support structures are included in the standard versions of
the LTB circult breakers. The support structures are made of
hot-dipped galvanized steel.

The standard versions for structures are:

LYB D1/B 72.5 - 170 kV

One support column per pole, or one cemmon pole beam with two
support columns.

LTB E

One support column per pols for LTB E1 and LTB £2. (Up to 550 kv
Two suppaort columns for LTB E4. (Up to 800 k)

For dataled information ses "Rimanstons®

The support structures are prepared for connection to ground
by means of drilled holes on each leg.

High voltage terminals

The LTB clrcult breakers are as standard equipped with flat
aluminum terminals with thickness 20 mm for LT8 D and 28
mm for LTB E. . '

{
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Controlled switching devices

The goal for controlled switching Is to increase power quality
in the network systems by reducing switching transients.

All LTB circuit breakers are suitable for controlled switching
with ABB:s Switchsync™ deavice.

In order to obtain optimuf‘n resuit the switching Instants
should be different for the three phases.

delivered,

For further information see page 138, “Contrelled Switching”.

Since 1984 more than 3 400 Switchsync™ devices have been

(




Type tests
The LTB circuit breakers have been type tested In accordance
with |EC and/cr IEEE standards.

Type test reports can be presented on request.
Routine tests
All LTB clrcuit breakers are routine tested before delivery. Our

test program complies with IEC and IEEE standards.

For detailed Information please see speclal chapter regarding

Erection and commissioning _
Assembly instructlons are provided with each delivery.

Erection work at site can be done in 1-4 days depending on
LT8 type and size.

Filling of SF, gas to specified rated pressure Is done by using
the following pressurizing equipment, which can be dalivered
on request:

— One special control valvs, for connection to the gas botile,

“Quality Control and Testing” on page 148.

Transport
The LTB circuit breakers are normally packed and transported
in seaworthy wooden crates.

The circuit breaker poles with one breaking slement per pole
are transported as.complete units,

For circuilt breakers with two breaking elements per pole, the
breaking elements and the support insulators are transported
in two separate cases.

For detalled Informatlon regarding welghts and dimensions
see "Shipping data”.

Breaking elements as well as support Insulators are filled with
SF, gas at a slight overpressure.

Arrival inspection
On arrival the packaging and contents should be checked
against packing list,

In the event of amagé’f'“the goods co
before further h n@l[’rjq qfithetgob?f) ak

[
Any damage ou ht"tﬁ"Ee’a"documented (photographed).

ﬁt(ﬁa% r advice,
ace

i

and a 40 m gas-filled hose with connectors.

~ A complementary control valve for connection to CF, or N,
gas bottle (for mixed gas filling).

When using above equipment gas filing can be carried out
without gas being released into the atmosphere.

For lilustration of gas filling equipment see page 63.

Maintenance

LTB Is designed for a service life of more than 30 years or
10000 mechanical operations, For current switching the num-
ber of operations before service is dependent on the Inter-
rupted current and type of application.

Inspection, maintenance and overhaui should be carried out
at regular intervals depending on the ambient conditions and
the number of operations.

The general actions are described below:

~ 1-2 years:
Ocular inspection

— After 156 years or 5000 mechanical operations:

Preventive malntenance including general Inspection of the
clrcult breaker and operating mechanism.

Operatlon test including measurement of operating times
and possible adjustments.

4

K
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LTBDand LTB E

Technical information

— 30 years or 10000 mechanical operations:
A comprehensive Inspection Is recommended to give in-
creased safety and continued problem-fres operation.
The Inspection methods and scope depend very much on
the local conditions.

For circult breakers for speclal switching duties such as
switching of reactor banks overhaul of the breaklng chamber
should be carrled out more frequently.

Overhaul and repalr work must be performed by

N+ /authorized personnel only,

The Instructions in the manual for operation and maintenance
should be observed.

ABB Is avallable for discussions and advica.
Recommended spare parts

High operation frequency (e.g. circuit breakers for reactor aor
capacitor switching) and/or large quantities of clreuit breakers:

1

Complete polas

Complete cperating mechanisms
Sets of contacts

—~ Setis of gaskets

Density switches

SF, gas

1

Spare parts for the operating mechanisms FSA, MSD, BLK
and BLG; see thelr special chapters.

SF, gas
Gas for filling up to rated pressure can be delivered in botiles,
each contalning 40 kg gas. v

The quantity required for each type of LTB varigs from\Q e
circuit breaker type to another. This infor Jpatlon é gl%\en INsthe
tender.

'S 2 :

The pressurizing equipment be. de}h}”éred’.dﬁrrequest. and
Is described under *Erectitn and\ dm/lss‘fénmg

o
Brackets and primary co 3 tibns
As optional equipment, LTBY2.5 - 170 D/8 can be delivered
with cantifever support brackets for current transformer IMB,
and primary connections between the circuit breaker and,the
current transformers moupf:l on the brackets,

I

7 /L
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Disposal
The disposal of wasted parts should be carried out In aceor-
dance with local legal provisions.

The 8F; gas shall not be released into the atmosphere ‘when
the circuit breaker is disposed.

The SF, gas can be recycled.

]n can, after it has been crushed, be used as fill.

_n cgla

p the circuit breaker can be recycled.




Gas filling equipment

R S e

Regulator for SF, gas
Plug in nipple
Protective rubber sleeve
Protective rubber plug
Coupling body
Deflector cap

10.
1.

12

Relief valve
Sockat
T-union
Hydraullc hose

13. Cover nut
14, O-ring
15, Nipple
16, O-ring

e

Ball plug valye, . crmmmw===""T7, Bonnection nut

g

PPRIR e

N} O € .f;w;\fac‘aaéa'\u%

,)_.om—-“““""_"
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LIBDand LTB E

Technical data according to IEEE
(General data, deviations may occur)

= = & 8
[a] ja] [=3 =
2 g £ g
- -
; ; : :
Number of breaks per pole 2
Rated voltage 362
Rated frequency 80
Power frequency withstand voltage"
- To earth {Dry/Wet) 65/ "
- Across open pole (Dry/Wet) 555/« {
Lightning Impulse Withstand Voltage »
- To earth 1300 ’
- Acrass open pole 1300
Chopped Wave Impulse
Withstand Voltage
- To earth (2 ps) 710 1680
~ Across opei pole {2 ys) 710 1680

Switching Impulse Withstand Voltage

- To earth kv -
- Across open pole kV -
Rated continuous current A 3000
Rated s.c current KA 40
First-pole-to-clear factor 1.5
Rated clesing and latching current kA 104
Duration of short-time withstand current s 3
Closing time 2 ms <40
Opening time 2 ms 22
Interrupting time 2 ms O/ 40
Dead time ms a0y 2 300 3007 800

Rated standard operating duty %(?:?Y\ 7 0-08 s-C0O-3 min-

" Up 1e and Including 245 KV, power frequency wilhstand volta fy for both wet and dry conditions

ratings
2 Depeniing on operating mechanism ;

o

CO or GO-15 5-CO

13

i}‘\
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LTBDandLIBE | \

. Technical data according to IEC
“(General data, deviations may occur)

S aFed 2 5 8 i
O a [ o o o
] wy o = o [=d
& = ~ v~ = =
- =~ - m [i1] o}
ad] m m [ = =
BoEd 5 = - -
Number of breaks per pole i 1 2 4
Rated voltage 123 170 420 800
Rated frequency 1 60/60 50/60 80 50
Power frequency
__ withstand voltage?
( - To earth and between phases KV {140.] 230 325 520 830
' - Across open pole Ry 230 325 810 1150
Lightning Impulse
Withstand Level {LIWL)
- To earth and between phases kV 580 750 1425 2100
- Across open pole kv 550 750 | 1425 (+240) 1560 (+315) ' 2100 (+455)

Switching Impulse
Withstand-Level {SIWL}
- To earth / Betwaen phases

- Across open pole
Rated normal current
Rated s.c breaking current
First-pole-to-clear factor
Making current peak
Duration of short-circuit
Closing time 4
Opening time @

Break time #
Dead time i o B
( Rated operating sequenca - ,‘WMMW"M‘O‘“D 55-60-3 min-CO or CO- 15 s-CO

1 Up to and including 245 KV, powsr frequency withstand voltage ratings apply for both wet and dry conditions
2 Dapending on operating mechanlsm

Live Tank Circult Breakers — Buysr's Guide ] Product informatlon 65



LTB D

Djmensions

LTB D1/B, Two-column stand, Three-pole operation, BLK mechanism
Rated voltage: 72.5 - 170 kv

Dimensions (mm)

Rated voltags A B c D E F F
72.5 kV 4647 1164 670 3283 1050 3230 E E 267
145 kv 5187 1164 1220 3833 1750 4830
170 kV 5808 1476 1520 4133 1750 4830 :
1

Available dimensions for phase distances and heights to i 17 (
lowest part of insulator {mm) ! C
Rated voltage Phase distance = i - A
725 kV 1050° 1500 1750° 2000 2500 I = Q Ef? b
145 kY - - 1500 1750* 2000 2500 —T
170 kV - . 1750* 2000 2500
“Standard * BIL 650 kv 1750 2503 N

. A
Rated voltage Height to fowest part of insulator **
72,5-170 kv 1123 2503+ 2945 4528

" Standard ** Other dimensions can be provided

LTB D1/B, Two-column stand, Single-pole operation, FSA1 mechanism
Rated voltage: 72.5 - 170 kV

F
E 267

Dimensions (mm) (
Rated voltage A B [ D E F .
725 kV 4647 1164 870 3280 1750 4189
145 kV 5197 1164 1220 3830 1750 4189
170 KV 5808 1475 1520 4130 1750 4180
Available dimensions for phase distances and h"ejgh‘f;ito\@‘\?‘ g
lowest part of Insulator (mm) P ;“(\i\‘{ ;
Rated voltage B C)\” K,‘:ff" it
725 KV 1500 1750* " 2000, 256D S N
145 kV - 17500 2000 .~ 2500 1162 I '
170 kV - 1760 N, %7 2008 2500 2l 17758

*) Slandard

Dimensions between stands., Centre to centre {mm)

Phase distance Stand distance
Rated voltage  Height to lowest part of insulator ** - 1500
72.65-170 kV 2804 2046 3529 2000
" Standard ** Other dimensions \ 2530
2530

)

B!

- ; i
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LTB D1/B, Two-column stand, Three-pole operation, FSA1 mechanism

Rated voltage: 72.5 - 170 kV

F ;
: 267

Dimensions (mm) - r
Rated voltage A B c D E F
72.5 kV 4647 1164 670 3280 1750 - 4189 B
145 KV 5197 1164 1220 @830 1750 4189 - -
170 KV 5808 1475 1620 4130 1750 4189

C

A

Available dimensions for phase distances and heights to ; :
lowest part of insulator (mm) : : D
Rated voltage Phase distance _ 9 ; 2487 1 M 563
72.5 kY 1500 1750° 2000 2500 q 1 o !
145 kv - 1750° 2000 2500 | &
170 kV - 1750° 2000 2500 : I f
* Standard 300 2530

Rated voltage  Height to lowest part of insulator **
72.5-170 kV 2501* 2946 3529
I Standard ** Other dimensions can be provided

Dimensions between stands. Centre to centre {mm)

Phase distance Stand distance

1500 2530
1750 2530
2000 2530
2500 2530

LTB D1/B, Two-column stand, Three-pole operation, MSD mechanism

Rated voltage: 72.5 - 170 kV

Dimensions {mm)
Rated voltage A B o] D E F'
72.5 kV 4847 1164 670 3280 1750 4174

123 KV 5201 1164 1220 _..388F~~"T750 4174
145 kY s201 i 1220 9807, \igseﬁpuﬁeli\
170 kv 5612 T[})'ﬁbh‘tﬁ‘ it 1750 4174
.s.J--—-*"“'"W
’_‘__,.\..—r;—-""“”

Available dimensions for phase distances and heights to
lowest part of insulator (mm)
Rated voltage

Phase distance

72.5 KV 1050 1500 1750 2000 2500
123 kv - 1500 §750' 2000 2500
145 kV - - §750¢ 2000 2500
170KV = 2000 2500
2 Standa

Rated voitage/ k\\»\\ﬁélght to ]}w’.v&#part of insulator **
T2.5-170 K¢ 3529

“ Standard

267

i

"
(=N ‘ D
- O i ~ .
)
< a
& w| | 866 ~
(]
~
=

300

2530 %0

Dimensions between stands. Centre o centre (mm)

Phase distance Stand distance

1500 2530
1750 2530
2000 2530
2600 2530
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LTB D

Dimensions

LTB D1/B, Three-column stand, Three-pole operation, BLK mechanism
Rated voltage: 72.5 - 170 kV

Bimensions (mm)

Rated voltage A B c D E F F
72.5 kV 4647 1184  B70 3283 {050 3268 . E | 267
145 KV 5197 1184 1220 3833 1750 46685
170 kv 6808 1475 1520 4133 1750 4668 ]
B
i

Avallable dimensions for phase distances and heights to ! 1 r(
lowest part of insulator {(mm) ” 1
Rated voltage Phase distance 1l — A
725 kV 1050 1500 1750 2500 8000 I |
145 kv - 1500 1750 2500 3000 a8 M d D
170 kv - - 1750* 2500 3000 ] ] 2503
1 Standard ** BIL 650 kv T 7 1750

]

Rated voltage Height to lowest part of insulator **
72.5-170 kV © 800 ‘ 2503* 2850 3203
" Standard *9 Other dimenslons can be provided

.
O
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LTB E — | )

«._Dimensions

ree-pole operation, BLG mechanism
Rated voltage: 72.5 - 245 kV

Dimensions (mm})

Rated voltage A B [§] D E F F
72,5 kV 4780 1292 655 3244 1160 3580 . E . E
170 kV 5400 1202 1265 3854 2500 6380
245 KV 8703 1914 1955 4544 3500 8390 m |
i Jil B I
: ' L i
( . Available dimensions for phase distances and heights to % % iﬂﬁ*—[
. lowsst part of insulator (mm) I!j '| A C I|| D
Rated voltage Phase distance ||' ]
72,5 k'V 11007 1500 2500 3000 3500 4000 7 = e
170 kv - - 2500 3000 3500 4000
245 KV . - 2500 8000  3500* 4000 { 2192 | 2508
“ Standard I
Rated voltage Height to lowsst part of insulator
72.5-245 kY 1950 2508* 2692 3642 4142
" Standard

LTB E1, Single-pole operation, BLK mechanism
Rated voltage: 72.5 - 245 kV

( Dimensions {mm)
Rated voltage A B C D E* F F
125 KV 4780 1202 856 8244 2500 6208
170 KV 5400 1 gz““’?’é‘é’%““”?‘isg{' ‘jg;s{oo‘%zjz&
245 kV 6703 19141119587 Casiai YAgsehi 8

I Recomimended phase distances [ R i
- vt A R e

Available dimenslons for phase distances and heights to
lowest part of insulator {mm)

Rated voltage Height to lowest part of insulator
72.5-245 kY 1442 2508* 2092 3842 4142
* Standard
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LTB E

Dimensions

LTB E1, Single-pole operation with ICC , BLK mechanism
Rated voltage: 72.5 - 245 kv

Dimensions (mm)

Rated voltage A B [o] D E* F
725 kv 4760 1202 655 3244 2500 6208
170 kV 5400 1292 1285 3854 9500 6208
245 kv 6703 1914 1955 4544 3500 8298

Available dimensions for phase distances and heights to (

lowest part of insulator (mm)

Rated voltage

72,5 kV 2500° 3500 4000

170 kV 2600 3500 4000

245 kV 2500  3500° 4000

* Standard

Rated voltage Height to lowest part of insulator

72.5-245 kv 1442 2508* 2692 3642 4142

* Standard
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LTB E

Diraensions

LTB E1, Single-pole operation with CCC, MSD mechanism
Rated voltage: 72.56 - 245 kV

Dimensions (mmj}

Rated voltage A B c D E* F
72.5 kV 4790 282 655 3244 2500 4874
170 kv 5460 1292 1265 3854 2500 6874
245 kv 6703 1814 1956 4544 3500 7874
( Available dimensions for phase distances and heights to

Towast part of insulator {(mmy}
Rated voltage

72.5 kV 2500 3500 4000
170 kv 2500" 3500 4000
245 KV 2500 3500 4000
* Standard
Rated voltage Height to fowest part of insulator
72.5-245 kv 1442 2511 2992 3642 4142
*1 Standard
F

BRFHO C OPWIARHATIA

P e
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LTB E

Dimensions

LTB E1, Single-pole operation with ICC, MSD mechanism

Rated voltage: 72.5 - 245 kV

Dimensions {mm)

Rated voltage A B C D E* F

72.5 kv 4790 1292 6565 3244 2500 4874
170 kv 5400 1292 1265 3854 2500 6874
245 kY 6703 1914 1955 4544 3500 7874

Available dimensions for phase distances and heights to
lowest part of insulator (mm)
Rated voltage

72,5 kV 2500* 3500 4000

170 kv ’ 2500° 3500 4000

245 kv 2600 3500 4000

‘| Standard

Rated voltage Height to lowest part of insulator

72.5-245 kV 1442 25§1* 2892 3642 4142
1 Standard
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LTBE

imensions

LTB 420E2, Single-pole operation, BLG mechanism
Rated voltage: 362 - 420 kV

4821
enslo

Dimensions (mm) 1914 420
Avallable dimensions for phase distances and heights to o — T m
lowest part of insulator (mm) He = J]@ G
Rated voltage Height 1o lowest part of Insulator | . | j | ]
420 kY 1050 2508" 20862 3649 4149 - l L
“ Standard l | |

% 6541 3100

= " "
A

= L
2508
D i
/ 752
[ | S
LTB 550E2, Single-pole operation, BLG mechanism
Rated voltage: 550 kV , 4876 ?

aaet e
— IRETH

sty Wmﬂﬁ\
~ Avallabte dimensio} é.for‘pﬁ%se chstances angd.heights to
lowest part of Insultor (mm}e-—" g

Dimensions (mm)

e AT

Rated voltage Height to lowest part of insulator )
550 kv 1950 2508* 2092 3642 4142
“ Btandard

7633 7571 41

25
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LTB E

Dimensions

LTB 800E4, Single-pole operation, BLG mechanism
Rated voltage: 800 kV
Dimensions (mm)

Available dimensions for phase distances and heights to
lowest part of insulator (mm)

Rated voltage Height to lowast part of Insulator
800 kV 3847

_ A
=H f T i

';I% g S \.’\"(3\{' T

g B 0y PV e E

L Ip G| e Us .

[ 1]
jt e
-5 !
-~ A
YD
!
%
LA,
Ay
|

A
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Shipping data

for standard LTB D

LTB 72.5D1/B, Three-pole operated, Pole beam, BLK

Equipment Number of cases Dimensions Gross weight
LxWxH
m kg
Breaker poles 1 3.32x1.78x0.75 1200
Operating mechanlem 1 1.22x1.47x1.13 345
Pole beam i 2,80 x 0.46 x 0.46 1156
Support structure 1 2.10 x 0.60 x 0.44 220
Total 4 7.3 m? 1880

LTB 146D1/B, Three-pole operated, Pole beam, BLK

Equipment Number of cases Dimensions Gross welght
LxWxH
m kg
Breaker polss 1 332x1.78x0.75 ) 1270
Operating mechanism 1 1.22x1.17x%x1.13 345
Pole beam - 1 4.00 x-0.46 x 0.48 220
Support strusture 1 2.10 x 0.60 x 0.33 200
Total 4 7.3m 2035

LTB 170D1/B, Three-pole operated, Pole beam, BLK

Equipment Number of cases Dimensions Gross weight

LxWxH .

m ka

Breaker poles 1 3.87 X 1,78 pe@7grer—men 1366 }
Operating mechanism 1 1.22x 117k .13, e e 3B
Pole beam 1 4,00 x 046§ (i.)jzi}%{ PHG G OF g’;g MHAN 'ﬁ'}
Support structure i 2.0 % 0,60FT33 ; TR A
Total 4 81 m?
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Shipping data

Typical for standard LTB D

LTB 72.5 - 170D1/B, Single-pole opera’ted (FSA1), Two-column stand

Type Circuit breaker poles Support structure Pole-beam with operating mechanism
Dimension Gross welght Dimension Gross weight Dimension Gross waight
Porgelain / Composite
m kg m kg . m kg
LTB72.5D1/B  3.26x 1.78x 0.72 1130/ 710 2,17 x 0.0 x 0.53 370 441 x111x2.25 1100
LTB 145 D1/B 3.26x 1.78x 0,72 1250 /740 2,17 x 0.90 x 0.53 370 441 x1.11x2.25 1100
LTB 170 D1/B 3.90x1.78 x 0.72 1500 /7 840 2.17x 0.90x 0.53 370 441 x1.11x2286 1100
LIB 72,0 - 170D1/B, Three-pole operated (MSD), Two-column stand (
(Four packages per circuit breaker)
Type Circuit breaker poles . Support structure Pale-beam with operating mechanism
Dimensfon Gross weight Dimension Gross weight Dirmension Gross welght
Porcelain / Composite
m . kg m kg m kg
LTB 72.5D1/B . 3.37x 1.78 x 0.75 1130/ 710 2:24 % 0:90 x 0.56 370 4.20x 0,34 x 0.31/ 50/
1.23x1.30x 1.17 290
LTB 145 D1/B 3.26 x 1,78 x 0.72 12507 740 2,24 x 0.90 x 0,56 370 420x034x031/ 150/
1.23x1.30x 117 290
LTB 170 D1/B 3.90x1.78x 0,75 1545 /870 2.24 x 0.90 x 0.56 370 4.20x0.34 x0.31/ 160/ '
1.23x 1.30% 1,17 290

LTB 72.5 - 170D1/8B, Three-pole operated (FSA1), Two-column stand

(Four packages per circuit breaker)

Type Circuit breaker poles Bupport structure Pole-beam with operating mechanism - (
Dimension Gross welght Dimension Gross weight Dimension " Gross weight
Percelain / Composite . :

m kg m A(,r_"_’."f '\ kg m kg

LTB72,5D1/B  3.2Bx 1.78x0.72 H30/710 2147 x 0 ggxx‘ﬁ 53 <\‘;’“ 370 4.08x0.57x1.0/ \ 150/
: \'\.’ 0.77x055x 1.26 170

LTB 145 Di/8 3.26x1.78 x 0.72 12507 740 f2/7 X Qgﬁg&g 53 r") 370 4.09x0.57x1.0/ 160/
0.77x0.55x 1.28 170

- U _ -
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ipping data 3

al for standard LTB D

TyRi

LTB 72.5D1/B, Three-pole operated (BLK), Three-column stand

Equipment - Number of cases Dimensions Gross welght
LxWxH
m kg
Breaker poles 1 3.32x1,78x0,75 1050
Operating mechanism 1 1.22%x1.17 x 1.13 345
Support structurs 1 2.42 x 0.60 x 0.44 330
Total 3 6.7 m* 1725

- LTB 145D1/B, Three-pole operated (BLK]), Thras-column stand,

Equipment Number of cases Dimenslons Gross weight
LxWxH
m kg
Breaker poles 1 3.32x1.78x0.75 1150
Operating mechanism 1 1,22 x1.17 % 1.13 345
Support structurg 1 2.42 x 0.60 x 0.44 330
Taotal . 3. 6.7 m?. . 1825

LTB 170D1/B, Three-pole operated (BLK), Three-column stand

Equipment Number of cases Dimenslons Gross weight
LxWxH .
m kg
Breaker poles 1 3.87x1.78x0.75 1270
Cperating mechanism 1 1.22x1.17% 1,13 345
Support structure 1 2.42 x 0.60 x §4F sk [ Ml
Total 3

TAM § papaey o OGN A1

e aan - ke sk b e
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Shipping data

Typical for standard LTB E

LTB 72.5 - 170E1, Three-pole operated (BLG), Three-column stand

Equipment Number of cases Dimensions Gross weight
LxWxH
72,5 170
m ka

LTB 72.5 Breaker poles i On request On request -
LTB 170 Breaker poles 1 4,64 x 1.80x 0.97 - 3100
Operating mechanism 1 1.89x 1.05x1.12 - 680
Support stucture 1 238x1,10x0.38 - 280
Total LTR 72,5 3 On request On request -
Total LTE 170 3 1.5 md - 4 060

LTB 72.5 - 170E1, Single-pole operated (BLK), Three-column stand

Equipment Number of cases Dimenstons Gross weight -
LxWxH
72.85 170
m kg

LTB 72.5 Breaker polas 1 On request On request -
LTB 170 Breaker poles 1 4.64 x1.90 x 0.97 - 3100
Operating meachanism 1 284 x1.18x%x1.14 " . 950
Support structure 1 3.15x1.14x1,10 - 280
Total LTB 72.5 3 On request " On request -
Total LTB 170 3 131 m* - 4 330
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Shipping data

Jypical for standard LTB E

LTB 245E1 - Three-pole operated, BLG mechanism

Equipment Number of cases DBimensions Gross weight
LxWxH
m kg
Breaker poles 1 5.80x 1.90x0.97 3800
Operating mechanism 1 1.89x 1.05x1.12 880
Support structure 1 2.38x1.10x0.36 280
Total 3 14.0 m® 4 560

LTB 245E1 - Single-pole operated with GGG, BLK mechanism

Equipment Number of cases Dimensions Gross weight
LxWxH
m kg
Breaker poles 1 527 x1.90x0.97 3600
Operating mechanism 1 3.15x1.14x 110 950
Support struciure 1 248x1.10x0.36 280
Total 3 14,6 m? 4-830

LTB 245E1 - Single-pole operated with ICC, BLK mechanism

Equipment Number of cases Dimensions- Gross welght
LxWxH
m kg
Breaker poles 1 5.27 x 1.90 x 0.97 3800
Operating mechanism 1 3.15x1.14 %149 1000
Sugport structure 1 2.38x1.10x0.36 280.
Total 3 16,0 m? 4-885

LTB 245E1 - Single-pole operated with CCC, M%D méchaniérﬁ

§ BRPHO C OPUTHHANA

an P

Equlpment Number of cases Bimensions Gross welght
ExWxH
m kg
Braaker poles 1 5.27 x 1.90x0.97 2900
Operating mechanism 1 316 x1.14x 110 795
Support structure 1 2438 x1.10x0.36 280
Total 3 14.6 m? 3975
N o )
LTB 245E1 - Ripigle-pole operated with ICC, MSD mechanisni™==="
Equipment U Number of cases Dimensions Gross weight
LxWxH
m kg
Breaker pales 1 527 x 1.80 x 0.97 2800
Operating mechanism 1 3.16x1.14x1.49 900
Support structure 1 238x1.10x0.36 280
Totat 3 18.0 m? 4 080

Fi

L

s i

i

.
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Shipping data

Typical for standard LTB E

LTB 420E2 - Single-pole operated, BLG mechanism

44 mm/KV, (25 mm/kV phase-phase voltage),

Equipment Number of cases Dimenslons Gross weight
LxWxH

m kg
Breaker units 1 514 x1.89x 1,12 3600
Support column 1 5.22x1.90x 0.80 2400
Oparating mechanism 3 Ix{1.89x1.05%x1.12) 3 x (680)
Support structure 1 2.40x 1,10 x 0.40 480
(Capacitors ¥f included) (1 {2.33 x 1.21 x 1.03) (1112)
Total 6 (7) 28.0 (30.9) m* 8520 {9632)

L.TB 420E2 - Single-pole operated, BLG mechanism

55 mm/kV, (31 mm/kV phase-phase voitags).

Equipment Number of cases Dimensions Gross weight
’ LxWxH

m kg
Breaker units 1 5.14x1.99x1.12 3600
Support column 1 6.07 x 1.80 x 0.90 2800
Operating mechanism 3 Ix{1.89x1.06x1,12) 3 x{680)
Support structurs 1 2.40%x1,10x0.40 480
(Capacitors if included) (1) (2.33 x 1.21 x 1.03) {1112)
Total 8(7) 20.5 (32.4) m? 8820 (10 032)

LTB 550E2 - Single-pole operated, BL.G mechanism
44 mm/kV, (25 mm/kV phase-phase voltage).

Equipment Number of cases " Dimensions Gross weight

LxWxH

m

Breaker units 1 514 x1.99x%x1.12 360
Suppoit column 1 8.07 x 1,90 x 0.90 j{
Operating mechanism 3 3x{1.88%1.05x%1,12) e 3x (Q’ED
Support struciure 1 240X110%040 oy Cano o
Capacitors i 233x1.21x 1.03§: s M 2
Total 7 324m XY~ 10032

LTB 800E4 - Single-pole operated, {(without PIR), BLG mecha

Equipment Number of cases Dimensions Gross
. LxWsxH **sf:r \' :

’fl

m 9,-'/ N s
Braaking units 2 2x (512 %1.96x 1.20) 2 O}r Qr;;:‘»’*" \
Support column 2 2x(7.79x1.90 x 0.90) 24
Operating mechanism 3 3x(1.80 % 0.97 x 1.07) 3 xX4% e Ay
Support structure 6 6% (3.71 x 0.80 x 0.84) 6 x (4Dl £.3 51 ;{7
Corona rings 2 2 % {218 x 1.28 x 1.40) 2 x sV 7
Corona rings 2 2% (1,30 x 1,30 x 1.34) 2x(170) '
Capacitors . 2 2x(2.33%x1.21x1.03 2 x (10860)
Total \ 0 19 87.6 m? 21 805

A

L.
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HPL B

Technicql information

Performance

The well proven HPL designs provide unmatched switching
performance. The circult breakers can handle high breaking
currents and are dielectrically tested for levels exceeding |EC
and |[EEE/ANSI requirements.

The HPL has recently been verlfied, by type tests, to handle
420 and 550 kV without grading ¢apacitors. The benefitis a
rellable circult breaker with [ess components and less required
malntenance.

Rating plates

A rating plate, which includes data for the clrcuit breaker, is
placed on the side of the operating mechanism cublcle. The
rating pfate is made of stainless steal with engraved text.

Operating mechanism

The eircuit breaker is operated by motor charged spring
operating mechanism{s}, tvype BLG, which Is installed in a
compact splash proof and corroslon resistant housing,
attached to the structure.

. Matsrial
The selected compenents of aluminum {mechanism hous-
Ings, HV-terminals, cublcles) give a high degree of resistance
to corrosion, without the need of extra protection, For use
In extreme trying environments HPL can be delivered with a
protective painting.

The support structure and protective tubes for the pull rods
are made of hot-dipped galvanized stesl,

Insulators

HPL circuit breaker is as standard delivered with Insulators
that consist of high-grads brown-gtazed porcelain or compos-
lte Insulators {light gray).

HPFL with light gray porcelain can be delivered on request.

HPL Is available as standard with long or extra long creepage
distances.

Longer creepage distances can bs quoted on request.

Mare Information about our composlite Insulators can be
found on page 134.

Mechanical strength

The mechanical durabllity gives a sufficient safety margin
for normal wind [oads and static and dynamic forces from
conductors.

Selsmic withstand strength

All HPL clrcult breakers can, in their standard versions, with-
stand seismic accelerations below 3 m/s? (0.3 g) In accor-
dance with [EC 62271-300.

For higher acceleration see page 148 "Seismic Withstand
Capability”,
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- One operating mechanlsm Is used for three-pole operation
for HPL 72.5 — 300 kV (B1)

— Three operating mechanisms are used for single-pole operation
for HPL 72.5 -- 50 kV B1/B2) :

— 8ix operating mechanisms (two per pole) for single-pole
operaticn for HPL 800 kV {B4).

More detailed Information about the operating mechanism
type BLG can be found in speclal chapters In this Buyer's
Guide.

Sealing systems for SF volume
The sealing system consists of double nitrile rubber C-rings In
all static seals and double X-rings in all dynamic seals.

This type of sealings has been used In cur clrcuit breakers for
maore than 30 years with excellent service record at varying
climatic conditions.

The SF, gas leakage Is less than 0.5% per year.

SF, density monitoring

Since the Interrupting capability Is dependent on tha density
of the 8F, gas, the HPL clreuit breaker is provided with den-
sty monitor(s). The density monitor consists of a temperature
compensated pressure switch., Therefore, alarm signal and
blocking function are activated only If the pressure drops due
to leakage.

All HPL circult‘pre'é."/k\a‘%gwe one density monitor per pole.
e .

nl
an b
s

{g:'

,_ ;
More ln_f,(af'ﬁ’tqt_iq'.,— ound In chapter “Explanations®

&




HPL B

Technical information

Single pressure puffer interrupters fully utilize mechanical
energy for both contact movement and generation of SF,
gas flow to cool and interrupt the are.

Deliveries of our pure puffer SF, interrupter date back
to 1970’s. ABB refined this technology to produce the
world's highest performance Interrupter, the HPL B,

oy

providing unmatched switching security under all system
conditions from small reactive currents up to 80 kA full
short-circuits.

For many years, ABB has used operating mechanisms
with energy mechanlcally stored In springs. This sclutlon
offers conslderable advantages in that the energy in the
tensioned springs is always avallable.

Brief performance data;:

{ pApHO G OFY

Installation

Design

Insufation

Rated voltage

Rated current

Breaking current

Shert-time current

Insulators

-Creepags distance

Service copditic
Ambient terperat
}

Qutdoor / (Indoor) ) (

SF, Puffer interrupter
Spring operating mechanisms

8F,
Up to 800 kv
Up to 5000 A

Up to 80 kA

Upto 63 kA3 5
80 ka/t s

Composite or porcelain

25 mm/xV, phase - phass voltage
(Longer on requeast) (

veurtA R

(Operatiortin temperatures dovn to -60 or

toe

IR

Design altituds

Type of operation

U 16"+ 70 °C on request)

1000 m.a.s.l
{(Higher altitudes on request)

Single- 6
<
_. [TH]

),




Climatic withstand

The HPL clrcult breakers are designed for, and are Installed
in, widely shifting conditions from polar to desert climate
throughout the world,

For circuit breakers Installed in areas with extreme low tem-
peratures there is a risk of condensation of the SF, gas.

In order to avold condensation consequences, one of the fol-
lowing gas-mixtures is used:

= SF andhi
] z

Circult breakers with vertically mounted breaking elements
have tarminals on both sides for connection in either directicn,

Circuit breakers with horlzontal breaking elements have ong
terminal per breaking element. The terminals are directed
upwards.

Preinsertion Resistors (PIR)

HPL. circuit breakers with more than cne breaking elemsant per
pole can bs provided with preinsertion resistors for switching
of no-load lines.

- 8F, and CF,

Support structure

Support structures are Included in the standard verslons of
the HPL ciroult breakers. The support structure(s) is made of
hot-dipped galvanized steel.

Upto-550 kV-the HPL: clreuit breakers are mounted on one
support column per pole.

For HPL 800 kV two support columns per pole are necessary.
For detailed information see “Dimensions”

The support structures are prepared for connectlon to ground
by means of drilled holes on each leg.

High voltage terminals

The HPL circult breakers are as standard equipped with flat
aluminum terminals with thickness 28 mm and drilling pattern in
accordance with IEC and NEMA standards. Other dimensions
{e.g. DIN) by means of adapters are available on request.

40 40

44.5

D=14.5(13%)

Controlied switching devices

The goa! for controlied switching s to increase power quallty
In the network systems by recucing switching translents.

All HPL clrcuit breakers are suitable for controlled switching
with ABB:s Switchsync™ device.

in order to.obtain.optimum result the switching instants
should be different for tha three phases. For three-pole
operated circuit breakers this Is achleved with mechanically
staggered poles, Since 1984 mere than 3 400 Switchsync™
devices have been delivered.

For further Information see chapter *Controfled Switching™,

Condition monitoring
As an optlon we can offer supervisory control by means of cur

_condition monftoring system.

This is described in chapter *On-Line Monitoring System® on
page 142,



HPL B

Technical information

Type tasts

The HPL circuit breakers have been type tested in accordance
with |EC and/or |EEE standards. Typa test reports can be
presented on request.

Routlne tests
All HPL clrcult breakers are routine tested before delfivery, Our
test program complies with [EC and ANSI/IEEE standards.

For detailed informatlon please see the special chapter re-
garding “Quality Control and Testing™.

Erection and commissioning
Assembly Instructlons are provided with each delivery.

Erection work at site can be done in 1-7 days depending on
HPL type and size. :

Filling of SF, gas to specified rated pressure Is done by using
the folfowing pressurizing equipment, which can be defivered
on request:

~..One speclal control valve, for connection to tha gas bottle,

Transport
The HPL circuit breakers are normally packed and transported
in seaworthy wooden crates.

The circuit breaker poles with ona breaking element per pole
are transported as complete units,

For circuit breakers with two or more hreaking elements per
pole, the number of cases depends on the circult breaker type.

For detafled information regarding welghts and dimenslons
ses "Shipping data”,

Breaking elements as well as support insulaters are filled with
SF, gas at a slight overpressure.

Arrival inspection
On arrival the packaging and contents should be chacked
“against packing list,

In the event of damage to ths goods, contact ABB for advice,
befere further handling of the goods takes placs,

Any damage ought to be documented b ogragrli@.

‘DMFM,
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and a 40 m gas-flled hose with connectors.

- Acomplementary control valve for connectlon to CF, or N,
gas bottle (far mixed gas filling).

When using the above gas equipment, filling can be done
without gas being released into the atmosphere.

For lllustraticn of gas filing equipment see page 63,

Maintenance

HPL Is designed for a service life of more than 30 years or
10000 mechanical {no load) operations. For current switching
the number of operations before service Is dependent on the
Interrupted current,

Inspection, malntenance and overhaul should be carried out
at regular Intervals depending on the ambient conditions and
the number of operations,

The general actions ars described below:

~ 1-2 years;
Qcular inspection

fi’;—}pH ~ \-\\.:\ther 15 years or 5000 mechanical operations:
= 9 reventive maintenance Including general Inspection of the

147




— 30 years or 10000 mechanical operations:
A comprehensive inspection is recommended to glve in-
creased safely and continued problem-free operation.
Tre Inspection methods and scope depend very much on
tha local conditions.

For circuit breakers for speclal awitching duties such as
switching of reacter banks overhaul of the breaking chamber
should bs carrled out more frequently.

Ovarhaul and repalr work must be performed by authorized

SF, gas
Gas for filing up to rated pressure can be delivered in bottles,
each containing 40 kg gas,

The quantity required for each type of HPL varies from one
clrcuit breaker type to another. This information Is given in
the tender.

The pressurizing equipment can be dslivered on request, and
Is described under “Erection and Commissioning”,

persannel only.

The instructions in the manual for operation and
maintenance should be observed.

ABB is available for discussions and advice.

Recommended spare parts
High operation frequency (e.g. circult breakers for reactor or
capacitor switching) and/or large quantities of circuit breakers:

1

Complete poles

Complete operating mechanisms
Sets of contacts

Sets of gaskets

Density switches

SF; gas

I

I

Spare parts for the operating mechanisms BLG; see page 1083.

Brackets and primary cpn'nectlons

As optional eguipment, HPL. 72.5 — 170B1 can be delivered
with cantilever support brackets for current transformer IMB,
and primary connections between the circuit breaker and the
current transformers mounted on the brackets.

Disposal
The disposal of wasted parts should be carried out in accor-

dance with local legal provisions.

The SF, gas shall not be released Into the atmosphere when
the circuit breaker is disposed.

The 8F, gas can be recycled.

(=174

The porcelain can, after it has begj '

The metals used in the clrcuit b
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HPL B
Technical data according to IEEE
(General data, deviations may occur)

B & &
= 8 3
o ! e
T 3 £
Number of breaks per pole 1 2 4
Rated voltage kv 170 362 800
Rated frequency Hz 50/60 50/60 50/60
Power frequency withstand voltage"
- To earth (Dry/Wet) kv 365/315 555/- 860/-
- Across open pals (Dry/Wet) kv 385/315 5565/- 980/
Lightitag Tmpulse Withstand Voltage (LIWL)
- To earth kv 750 1300 2050
- Across open pole kv 750 1300 2050
Chopped Wave Impulse Withstand Veltage
- To earth {2 ps) kv a68 1680 2640
- Across open pole (2 ps) kv 968 1680 2640
Switching Impulse Withstand Voltage {SIWL)
- To earth kv - 828 1425
- Across open pols kv - 900 1550
Rated continuous current A 4000 4000 4000
Rated s.c current kA 632 6379 639
First-pole-to-clear factor 1.5 1.3 1.3
Rated closing and latching current 158/164 158/164 158/164
Duration of short-tima withstand current s 3 3 3
Closing tims ms <65 <65 T <65
Opening time ms <22 <22 <22
Interrupting time ms - 33 33 33
Dead time ms ( 300 300 . 300 00 300
Rated standard operating duty - 0-0.3 5-C0-3 min-CO or CO-15 5-CO

" Up to and including 245 KV, power frequency withstand voltags ratings apply for both wet and dry conditlons
A Short-clrcuit current ratings up to 80 kA available on request
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HPL B

Jechnical data according to IEC -

- - o
S g 2
- @ 1.)
& oy &
pu I jand
Number of breaks per pele 1
Rated voltage kV 170
Rated frequency Hz 50/60
Power frequency withstand voltage
- To earth and between phases kv 325
- Across open pole kY a25
Lightning Impuise Withstand Lavel (LIWL)
- To sarth and between phases kv 750
- Across open pole kv 750
Switching Impulse Withstand Level (SIWL)
- To earth / Between phases kv - 850/1275 1175/1760
- Across open pols KV - T00/(+245) Q00 (+450)
Rated normal current A 4000 4000 4000
Rated s.c breaking current KA 633 633 639
First-pole-to-clear factor - 1.5 1.3 1.3
Making current peak kA 168/164 158/164 158/164
Buration of short-circuit s 3 3
Closing time ms <65 < B85 <85
Opening tima ms <22 <22 <22
Break time ms 33 33 33
Dead time ms 800 - 300 - ) 300 300
Rated operaling sequence - 0-0.3 5-CO-3 min-CO or CO-15 3-CO

1 Up to and Including 245 k¥, power frequency withstand voltage ratings apply for beth wet and dry condttions
3 Short-circuit current ratings up 1o 80 kA availabla on request

s
e
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HPL B

Dimensions

HPL B1, Three-pole operation
Rated voltage: 72.5 - 300 kV

Dimensions (mm)

Rated voltage A B G D E F

72.5 kV 5213 1724 655 3270 1100 3800
170 kV 6063 1724  15Q5 4120 2500 8400
245 KV 6703 1914 1955 4570 3500 8400
300 kV 7163 2124 2205 4820 3500 8400

-

Available dimensions for phase distances
and heights to lowest part of insulator {mm)
Rated voltage Phase distance

72,5 kV 1100* 1500 2500 3000 4500 4000
170 kv - - 2500° 3000 3500 4000
245 kv - - 2500 3000 3500* 4000
300 kV - - - 3000 3500 4000
1 Standard

Rated voltage Height to lowest part of insulator
72.5-300 kv 1850 2508* 2992 3642 4142
* Standard

752

HPL B1, Single-pole operation
Rated voltage:.72.5 - 300 kV

Dimensions (mm) /7

Rated voltage A B G D E* f_ : [
72,5 kV 5213 1724 655 3270 2500 64867@
170 kV 8083 1724 1505 4120 2500 8400

245 kV 6703 1814 1956 4570 3500 8400

300 kv 7183 2124 2205 4820 3500 8400

TRecemmended phase distances

Avaliable dimensions {mm)
Rated voltage Height to lowest part of insulater

72.5-300 kV 1850 2508 2002 3642 4142
* Standard (
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HPL 420B2, Single-pole operation
Rated voltage: 362 - 420 kV

Available dimensions for heights to l[owest part
of insulator {mm)

Rated voltage Height to lowest part of insulator ™
420 KV 1950 2508° 2992 3642 4142 : | | |

* Standard

6541 3

25

HPL 550B2, Single-pole operation
Rated voltage: 550 kV _ 5288 680
(Without grading capacitors)

i i i T
Available dimensions for heights to lowest part /)
of insuiator (mm) ‘ iy
Rated voltage Height to lowest part of insulator "‘\ l
550 kV 1950  2508* 2092 3842 :
*) Standard |
4135 é
8043 )
7571 !
|
2508
\
1
752
I |
'r/
/o
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HPL B

Dimensions

HPL 800B4, Single-pole operation
Rated voitage: 800 kV

Available dimensions for halghts to lowest part
of insulator (mm)

Rated voltags Height to lowest part of insulator
800 kv 3847

' 795 795

11001 5870
10642 .‘ ‘ : (
Il
g? i
$ 387 |
] -
i

1
o
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S

hipping data

ical for standard HPL B

HPL 72.5B1, Three-pole operated and Single-pole operated

Equipment Number of cases Dimenslons Gross weight
LxWxH

m kg
Breaker poles 1 4,88 x1.90x0.80 2800
Operating mechanism, Three-pole cperated 1 1.89x1.05 x 1.12 680
Operating mechanism, Single-pole operated 3 (@) x1.89x1.05x1.12 {8) x 880
Suppert structure 1 2,38 x1.10x 0,38 280
Total, Three-pole operated 3 10.7 m? 3760
Total, Single-pole operated 5 15.1 m? 5120

HPL 170B1, Three-pole operated and Single-pole operated

Equipment Number of cases Dimensions Gross weight
LxWxH

m kg
Broaker Poles 1 5,23 x1.80x0.80 2980
Operating mechanism; Thrée-pola operated 1 1.89 x 1,06 x 112 680
QOperating mechanism, Single-pola operated 3 3x(1.88x1.05x1.19) 3 x (680}
Support structure 1 2,38 % 1.10x 0.38 . 280
Total, Three-pole operated’ 3 124 m* 3940
Total, Single-pole operated 5 85 m* 5 300

/ N
~. O~ T

HPL 24581, Three-pole operated and Sing!étibolgibb’é@\tpﬁ\\

Equipment Number of cases Dimensions "‘U;(,?ross ight
')?,{“
LxWxH

m \-..jkg

Breaker poles 1 592 % 1.90x 0.97 3320
Operating mechanism, Three-pole operated 1 1.80x1.06x 1,12 680
Operating mechanism, Single-pola operated 3 3x{1.89x1.05x1.12) 3 x (680)
Support structure 1 2.38x1.10x 0.38 280
Totail, Three-pole operatad 3 14,1 m? 4 280
Total, Single-pole operated 5 185 m? 5640
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Shipping data

Typical for standard HPL B

HPL 300B1, Three-pole operated and Single-pole operated

~ Equipment Number of cases Dimsnsions Gross weight
LxWxH
m kg
Breaker poles 1 6.38 x 1.90 x 0.97 4300
Operating mechanlsm, Three-pole operated 1 1.89x1.05 x 0,97 680
Operating mechanism, Single-pole operated 3 3x(1.89x1.05x 1,12) 3 x (680)
Support structure 1 2.38x1.10x 0.38 280
Total, Three-pole operated 3 15 m? 52860
Total, Single-pole operated 5 19m? 6 620
HPL 362-420B2, Single-pole operated,
44 mm/kV, (25 mm/kV phase-phase voltage)
Equipment Number of cases Dimensions Gross welght
LxWxH
m kg
Breaking elements 1 4.72x1.99x 1.20 3500
Support column 1 5,22x1.80x 0.90 2400
Cparating mechanism 3 3x(1.88x%0.87 x 1.07) 3 x (680)
Support structure 1 2.40x1.10x0.38 480
(Capacitors if included) {1} (1.98x 1.21 x 0.91) (840)
Total & (7) 41 (43) m? 8 420 (9 260)
HPL 362-420TB2, Single-pole operated,
44 mm/kV, (26 mm/kV phase-phase voltage). (With PIR)
Equipment Number of cases Dimenslons Gross weight
LxWxH
m kg
Breaking elements Inel. R et S S 3x(4.74x1.85%1.22) 3 x (2150)
Support column HI e e 1 6.22%1.90x0.90 2400
Cperating mechanism Rt AG G oPu ' %Anﬁ‘ 3x{1.89x1.05x1.12) 3 x (680)
Support structure T — + 240x1.10x0.38 480
{Capacitors I included) (1) (1.98 % 1.21 x 0.81) {840}
Total 81(9) 11370 (12 210)

PIR = Prelnsertion Resistors
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Shipping data

ical for standard HPL B

HPL 362-420B2, Single-pole operated,

55 mm/kY, (31 mm/kV phase-phase voltage). (Without PIR}

Equipment Number of cases Dimensions Gross weight
LxWxH
m kg

Breaking elements 1 4,72 %1.99x 1.20 3500
Support column i 6.07 x 1.90 x 0.80 2800
Operating mechanism 3 Ix(§.89x1.05x1.12) 3 x (680)
Support structure 1 2,40x1,10x 0.38 480
{Capacitors if included) (1) (1.98 x 1.21 x 0.91} (840Q)
Fotat P 28.3 (312 m’ 8 820 {9 660)

HPL 362-420TB?, Single-pole operated,

55 mm/KV, (31 mm/kV phase-phase voltage). (With PIR)

Equipment Number of cases Dimensions Gross weight
LxWxH

K m kg-
Breaking elements incl. PIR 3 3x(6.28x1.85x1.22) 3 x (2600)
Support column 1 6.07 x 1.90 % 0.90 2800
Cperating mechanism 3 3x(1.89x1.05%1.12) 3 x (680)
Support structure 1 2.40x1.10x 038 480
{Capacitors if inctuded) 1 (1.98x 1,21 x 0.81} (840)
Total 8({9) 48.5 (51.4) m? 13120 {13 960)
HPL 55082, Single-pole operated.
(Without PIR) / \“‘m
Equipment Number of cases Gross weight

jD(r‘ﬁe’pfg_;ons "‘\\
.

L xWAEE -

L

Oy,

Breaking slements
Support column
Operating mechanism
Suppert structure
{Capacitors if included)
{Corena rings if included)

5.94%1.99x 1.72~_

6.07 x 1.90 x 0.90
3x(1.89x1.05%1.12)
2.40x1.10x 0.38
(1.98x 1.21 x 0.91)
(2.6 x 1.33x 1.22)

TF rffi

(320)

Total

29.5 (35,9) m?

(
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Shipping data

Typical for standard HPL B

HPL 650TB2, Single-pole operated

(With PiR)
Equipment Number of cases Dimensions Gross weight
LxWxH
m kg
Breaking elements incl. PIR 3 3x(5.28x1.85x%1.22) 3 x {2600)
Support column 1 6.07 x 1.80x 0,90 2800
Operating mechanism 3 3x(1.89x1.05x1.12) 3 x (680)
Support structure 1 240x1.10x0.38 480
Capacitors t 236x1.29x1.12 i192
Total 9 57.2.md 14-312
HPL 800B4, Single-pole operated
(Without PIR)
Equipment Number of cases Dimensions Gross weight
LxWxH
m kg
Breaking elements 2 2x(4.72 x 1,99 x 1,20} 2 % {3500)
Support cotumn 2 2% (7.81 x 1.90 x 0.90) 2 x (3500}
Operating mechanism 6 6x(1.80x 1.05x 1.12) 6 x (680)
Support structure 3 3 x(4.65x2.10x% 1,05) 3 x {420)
Corona rings 2 2x{218x1.28x 1.40) 2 % (230)
Corona rings 2 2x(1.21x1.21x1,13) 2 x (130}
Capacifors 2 2x(1.98 x1.21 x 0.91 2 x (840)
Total 19 108.8 m? 21 740
HPL 800TB4, Single-pole operated
(With PIR) (
Equipment Number of cases Dimensions Gross weight
LxWxH
m kg
Breaking elements incl. PIR 6 6 x .74 x1.85x%1,22) 6 x (2160)
Support columerr 2 2x{7.81 x1.90 x 0.90) 2 % {3500)
e I O C OFUIUHANA . oo an 0
Caronarings b o s anniss et 2 2 x {230}
Capacitors 2 2 % (840)
Total 27 380

(

94 Product information | Live Tank Gircuit Breakers — Buyer's Guide




BLK Spring Operating Mechanism S

AN e.‘.chnical information

N

BLK is characterized by a well-proven technolegy {more Brief performance data

than 40 000 units are in sefvice). This proven technology

is efficiently combined with modern manufacturing {nstallation Outdoor

methods and a low number of mechanical components.

This ensures a high degree of total reliability for the circuit  Desfan Spring operated

breaker and a minimal need of maintenance. Mechanical

life tests have been performed with 10000 operations. For circult breaker LTE /B

BLK is designed for widely shifting conditions, from polar LTB E1 (Single-pole operated)

to desert climate,
Service conditions:
Amblant temperature =55 *C to +40 °C

{Other on requast)
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BLK Spring Operating Mechanism

Technical information

Material .
The housing is made of corrosion resistant, painted aluminum.

Front and back doors are equipped with doorstops and pad
lock provisions on door handles.

The doors and walls are Insulated for low heat energy con-
sumption and low nolse level.

Rating plates .
A rating plate, which includes data for the circult breaker. is

Tools
Special tools for assembling and service are placed on the
Inner side of the rear door.

Maintenance
The maintenance requirements are small, as BLK is designed
for a service life of more than 30 years,

Normally it Is sufficlent with ocular Inspection every 1-2 years
and some lubrication after 15 years or 5000 operations.

placed on the front door, The rating plate is made of stainless
steel with engraved text.

Instructions

With each delivery of clrcuit breakers, thera Is an extensive
preduct manual that will guide the user how to assembls and
handle the apparatus during its lifetime.

Instructions, product manual, clreuit diagram and other docu-
ments are placed in a compartment Inside the front doer of
the operating mechanism,

Transport
BLK for single- and three-pole operation Is normally packed
and transported in a separate seaworthy wooden crate.

Arrival inspection - unpacking

Please check the contents and packaging with regard to
transport damage immediately on arrival. In the event of any
material missing or damage to the goods, contact ABB for
advice, before further handling of the goods takes placs.
Any damage should be documented (photographed),

The operating mechantsm must be lifted using the lifting eyes
on top of the cabinet. Slings must not be placed around the
cablnet when litting.

All packing material can be recyeled,

A moere detailed chack Is recommended after 30 years of f(
service or 10000 operations. i

Overhaul and repalr work must be performed
by authorized personnel only,

The instructions In the manual for operation and maintenance
should be observed. This ensures a continued problem-free
operation,

Disposal
The disposal should be carrled out in accordance with local
legal provisions.,

The operating mechanism Is easy to dismantle and the metal
parts can be recyclad.

Storage %553 PO O ORANAM A

The operating mechanism shall preferably B¢ stored indodis

In a dry bullding, When stored outdoors g Inter il heater <

should be used to prevent condensation,

If it is planned to store the unit, an extarnal connection to the
Internal heater is provided.
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LK

ctrical functions

The principle function of the mechanism’s electrical
components is shown In the elementary diagram on
next page.

Closing circuit

The closing coll {Y3) can be activated slectrically by means of

local or remote control. When the circult breaker 1s in closed
position, the closing clreuit is interrupted by the auxlliary
contact (BG).

_Tripping circuits

Heater circuits
The operating mechanism is provided with an antl-
condensation heater.

To ensure reflable operation at low tempsratures the
mechanism Is provided with a thermostat-controlled heater
unit (BT1, E2}.

Alternatively, in climatic conditions with high humidity, the
meachanism can be provided with moisture detector.

The mechanism 18 provided with two independent trip colls
(Y1 and Y2). The mechanism can be operated electrically
through local or remote cantrol. With the circult breaker in
the open position, the tripping clrcuits are Interrupted by the
auxiliary contact (BG),

Interlocks

The contact on the denslty switch (BD} actuates the-auxiliary
relays (K9, K10}, which block the operating Impulse if the
density of the SF, gas is too low. The antipumping relay (K3}
blocks any remalning closing Impulse after the breaker has
completed a closing oparation.

The density of the SF, gas and condition of the operating
mechanism Is monitored electrically, given the following {re-
mote} Indications:

- Topping up of 8F, gas Is recommended (alarm level)
g
— Density of the SF_ gas Is toc low {blocking level)

— Indication of charged spring

Terminal blocks
The terminal blocks are the user's interface o the control
clreults and connect the internal wiring.

Standard terminal blocks are compression type in which a
bare wire end Is compressed between two metallic plates in
the terminal.

Circuits for supply to motor and AC auxiliaries are normally
connected to 8 mm? through-terminals. (Entrelsc M6/8)

The signal circuits are connected to 4 mm? through-terminals,
(Entrelsc M4/6)

As optlons the 8 mm? terminals can be of the disconnectable
type. (Entrelec M6/8.5TA)

Al terminals can be protected with a transparent cover.

) f‘-,{ \
Hiternal wmng,_‘
\Jha cablivg, gn the Sperating mechanism is normally carried

outVntQEVCqASuJa}ed ciples.
Dimensiond-ar r contral and auxillary cireuits and
2.5 mmé for moto ‘elr Uj 5 5 A
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BLK

Electrical functions

Control circuits BLK CCC Control circuits : BLK CCC
BD Signal contact of density switch X K12 Auxiliary relay (spring uncharged) X

B8G Auwxiliary contact X K13 Auxillary relay {spring charged) X

BT1 Thermostat X M Motor X

aw Limit switch X Q1 Contactor X

E Heater X Q1.A-C Contactor X
E1 Heatar X 81 Control switch (trip/close) X X
E2 Heater X 53 Selector switch (pole select) X
F1 Bireci-on-line motor starter (MCB) X S4 Selector switch flocal/remote/disconn ) X X
F1.A-C Direct-on-line motorstarter (MCB) X Y1, Y2 Tripping coil X

F2 Miniature clrcuit Breaker, AC auxiliary clrcuit X X Y3 Closing coil X

K3 Antl-pumping relay X X Y7 Blocking contact {Hand crank adapted) X

K9, K10  Interlocking relay, trip X X K25 Signal relay, low gas X

K11 Interlocking relay, close X CCC = Central Control Cubicie ts only appEcable on singla-pola operated creuit breakers,

CLOSE TRIP1 TRIP 2

Gircuit diagram shows operating mechanism when

clreult breaker is In normal servica condition, I.e. = ] +
pressurized, closing spring charged, Inclosed BT ppomemmcemeeranas TTT '{

position, In moter charging positfon, and with SRR SIS ¢ S UL -
selector switch in remote position. ' 8D

Ki2 -]

------ )
BG Y7 BG
Y1 o Y2
MOTOR HEATER
N 4L NoL

@)

Y7

N = Neutral
L= Live
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CONTROL CIRCUITS CLOSE TRIPTA TRIP18 TRIP1C TRIP2A  TRIP2B  TRIP2C
- t—r +—
Si \] ------------------------- /
4" o L) S 1) 1P .
BD B0
K3 I BG} BG} BG} | () [ S— 1
l(?. BW BW BW
B
am% Q‘I.B}’ atet QS — et et
R T S NS W SO N A I Ty B SR SN
X SRR uR SR Y A
) )
BG BG BG
Y3 Y3 Y3
A B C
SIGNALS MOTOR -IN

| I | | il

8D W QLA \ Qis \ e W
| ' ] V——
K1 ) QLA % Qw? QL } ‘

“ l ] I HEATER L
54 % BG\ BG\ BG\ \ L "

o L]

| | !

BG \ _BG\ BG\ . é

| Circuit diagram shows operating mechaniam

, when circuit breaker is in normal service
BG BG BG

condition, l.e. pressurized, closing spring
charged, in closed position, in motor charg-

ing position, and with selector switch In
Circult dlagram shows three operating mechanlsms BLK with one control cublcle. remote position.

V)
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BLK

Technical data

Motor

Universal motor® for 110 — 125 or 220 - 260 V, AG or DC

Rated voltage

Starting current peak value

Normal Current at DC

{max) {approximately)
A A A

110 860" 18

220 304 8
*I Pleass note that the motor contactor s efther AG or DG type.
* Depending on powar sourcs,
Power consumption (approximately) Q00 W (
Spring charging time £16s

Operating coils

Operating coils Rated voltage

Powaer consumption
{approximately)

v (DC) w
Closing 110 - 125 200
220 - 250
Tripping 110-125 200
220 - 250
Auxiliary contacts
Rated voltage Rated Making Breaking current
current current DC AC s -
L/R =40 ms Cosp=005
v A A A A (
110 25 20 4
220 25 10 2

The eperating mechanism nermally includes 8 NO and 8 NG spare auxbary contacts,

Heating elements

Rated voitage

Power consumption

Continuously connected

Thermostatically controlled

BLK cce BLK/CCC
V {AC) W w
110- 127 70 140
220 - 254 70 140

The voltage range for motor, control and auxdiaries fLifils the requiernents according to IEC and

ANSI C37 standards.

Other ratings for motor,




BLK

Design data
™)

BLK CCC
Dimensions {mmj) 840 x 770 x 880 850 x 1016 x 487
Weight (ka) 205 195
Material of housing Aluminium
Thickness (mmy} 2
Color Grey, BAL 7032
-55 to +40

Temperature range (*C)
Dagree of protection
Terminal blocks

As per [EC 60528 |P 55

Supply, control, motor and AC clrouits through 6 mm? tlock,

Signal cireuits through 4 mm? block
Size FL 33: 102 x 308

Cable entey flanae {mm)
¥ Sk H

Earthing clamp
Internal cabla -

For conductors with maximum 13 mm diameter

1.5 mm? PVC insulated cable

Fig. 1. BLK Fig. 2. Earthing Clamp
Front View
’ 640 Lifliné beams 47
| J 18
= L 26
10 15( M I
n 1 Spring Indication QLS
210 ,I R
I} 770
495
Lol g |
( See fig. 2 //’/ 500 I Counter
: 840
Fig. 3. Cable Entry Flange (FL 33)
Bottom View
D=19(45) ]| 1 D=11.2
P — z 292
! :
—\ |
— |
424 i 770 lazo |20 |1040
506 s | I
& ﬂi S: - B
2 3 Y i lgo ™ -
00 ﬂ

ee fig. 3

Lifting beams
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BLK

Design data

Integrated Control Cubicle (ICC)

Single pole operated circult breakers using BLK operat-

ing mechanisms can be offered with an Integrated Gontrol
Cublcle solution (ICC). This sofution has all connections to
the control room and local operation of the different phases
integrated in the B-phase operating mechanism.

For better access the panel in the B-phases Is lowered.

All the cablings fitted with fast connectors between the phas-
es are tested in the factery befors delivery. The Interphase

~ Optional equipment

~ Manual mechanlcal trip push-button -
Inside or outside cublcls
- Additional auxiliary contacts - 6 NO + 6 NG
— Trip circuit supervision
- Internal light with door switch
—~ Socket outlet
— Position Indlcating lights
-~ Extra heater with MCB - Moisture detector control
— Provisien for key Interlock (Castell, Fortress or Kirk)
— Extra closing coil

cablings are mounted on ladders {ses plcture below), which
are transported in the sama box as the circult breaker poles.

The design of the cabling Is mads so the fitting of the cabling
at site can only be made in one way, mistakes are ellminated.
The advantage of this solution Is the simple and fast Installa-

tlon at site.

The circult-breaker poles and their opsrating mechanisms are
routine tested together before leaving our werkshop.

Integrated Control Cublclep [{[o]63 1 S
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~ Lockable operating switches (
~ Protective cover jor terminal block

Tests

The BLK mechanism has togsther with the correspending clr-
cuit breaker, passed type tests In accordance with applicable
IEC and ANS{ standards.

Mechanical iife tests have been performed w:th 10000
operations.

Before dellvery each operating mechanism together with
the correspanding circuit breaker has to pass routine tests
according o current standards,

For each cirouit breaker togsther with its operating mechanism
a routine test report Is issued showing the actual test result.

Recommended spare parts for BLK
Applicable for circuit breakers for frequent switching duty, e.g. (
switching capacitor- or reactor-banks.,

- Catohgear with closing colil (or separate coll)
g St el N




BLG Spring Operating Mechanism

\ch‘_‘nical information

)
kY

The design of BLG is a well-proven technology (more than  Brief performance data
55000 units are in service), This proven technology is

sfficiently combined with modern manufacturing methods.  Installation Outdoor

This ensures a high degree of total reliability for the

cirouit breaker and a minimal need of maintenance. Design Spring operated
Mechanical life tests have been performed with 10000

operations. For circuit breaker LTB E1 (Three-pole oparated)
BLG is the answer to the demands of today and tomorrow LT8 E2

and designed for widely shifting conditlens, from polar to LT8 E4 ,
desert climate. HFL B '

Service conditions:
Ambient temperature  -55 °C to +40 °C
{Other on request)
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BLG Spring Operating Mechanism

Technical information

Material
The housing Is made of corroslon resistant, painted aluminum.

Front and back doors are equipped with doorstops and pad
fock provislons on door handles.

The doors and walls are insulated for iow heat anergy con-
sumption and Jow nolse level,

Rating plates
Arating plate, which Includes data for the circult breaker, |s

Maintenance

The maintenance requirements are small, as BLG Is designed
for a service life of mora than 30 years.

Normally it is sufficient with ocular inspection every 1-2 years,

Preventive inspactlon Is recommended after 15 years or 5000
operations.

A more detalled check Is recommendad after 30 years of
service or 10000 operations,

placed on the side of the cabinet.
The rating plate is made af stainless steal with engraved text.

Instructions

With each delivery of clrcult breakers, there is an extensive
product manual that will gutde the user how to handle the

- apparatus durlng Its lfetime. Instructions, product manual,
clreuit diagram and other documents are placed in a compart-
ment inside the back docr of the operating mechanism.

Transport
BLG Is normally packed and fransported in a separate soa-
worthy wooden hox., :

Arrival inspection - Unpacking
Please check the contents and packaging with regard to
transport damage immediately on arrival. In the event of any

materlal missing or damage to the goods, c&nacTARBSor__ :
g g g e

advice, before further handling of the good tgj(gzﬁ:plgce.

Any damagg ghould be documented (phot m@phed).

e,

The operating meachanism must be liited using he Titting eyes

.on top of the cablnet. Slings must not be placed around the
cabinet when lifting.

Alfl packing material can be recycled.

Storage AL 1] (o
The operating mechanism shall preferabyy belstofed indoors
in & dry building. When stored outdoges the internal heater

should be used to prevent condensdtion.

If it is planned to store the unit, an external connection to the
internal heater is provided.

Tools
Special tools for assembling and servics are placed on the
backside of the rear door.
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RASRSLITV

Overhaul and repair work must be performed by
authorized personnel only.

The Instructions in the manual for operation and malntenance
should be observed. This ensures a continued problem-free
operation.

Disposal
The disposal should be carried out In accordance with local
lagal provisions.

The metals used in BLG can be recycled.

A BLG operating mebhanism with rear dodr open,




- ——Tripping-circulis

(

BLG

ctrical functions

N

The principle function of the mechanism’s electrical

components is shown in the elementary diagram on

next pags.

Closing circuit

The closing coll (Y3} can be activated electrically by means of
local or remote control. When the circuit breaker is In closed
position, the closing circuit Is Interrupted by the auxiliary
contact (BG):

Heater circutis
The operating mechanism 1s provided with an antl-
condensation heater.

To ensure reliable operation at low temperatures the mechanism
is provided with a thermostat-controfied heater unit (BT1, E2).

Alternatively, In climatic conditions with high humidity, the
mechanism can be provided with moisture detector.

Terminal blocks

The mechanism is provided with two independent trip colls
(Y1 and Y2}. The mechanism can be operatad elactsically
through local or remote control. With the circuit breaker in
the open position, the tripping circults are interrupted by the
auxiliary contact {BG).

Interlocks ]

The contact on the density switch {BD} actuates the auxiliary
relays (K9, K10), which block the operating impulse if the
density of the SF, gas 1s too low. The antipumping relay (K3}
blocks any remalining closing impulse after the breaker has
completed a closing operation.

The denéity of the 8F, gas and condition of the operating
mecharism 13 monitorad electrically, glven the following
(remots) indications:

- Topping up of SF, gas is recommended (alarm level)
~ Density of the SF, gas Is too low (blocking level)
~ Indication of charged springs

The terminat blocks are the user's interface to the control
clreuits and connect the Irternal wiring.

Standard terminal blacks are compression type in which a
pare wire end Is compressed betwesn two metallic plates in
the ierminal,

Circults for supply to control, motor and AGC auxiliaries are
normally connected-to- 6 mm? disconnectable terminals,
(Entrelec M&/8,5TA)

The signal clrcuits are connected to 4 mm? through-terminals.
(Entrelec M4/6)

All terminals can be protected with a transparent cover,

Internal wiring
The cabling in the operating mechanism is normally carried
out with PVC-Insulated cables.
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BLG

Electrical functions

Contral circuits Control circuits

BD Signal contact of density switch K25 Signal relay, low gas

BG Auxiliary contact ' M, M1 Motor

BTt Thermostat Q1, Q1.1 Contactor

BW Limit switch 51 Switch, trip/close

El, B2 Heater ' 54 Sefector switch Jocal/remote/disconn.)
F1,F1.1  Direct-on-line motor starter (MCB) ¥1,Y2 Tripping coll

F2 Minlature clreuit breaker, AC atxiliary circuit Y3 Closing coll

K3 Anti-pumping relay Y7 Blocking contact (Hend crank adapted)

K8, K10 Interlceking relay, trip, closs

| CLOsE TRIP1 TRIP 2 Circuit dlagram shows operating (

mechanism when circuit breaker is in
normal service condition, l.e. pressur-
ized, closing spring charged, in closed
posltion, in motor charging position,
and with selector switch in remote
position.

SPO = Single-pole operated
TPO = Three-pole operated

SN
a

K3 A5t~ e
Fre GTIT T
e - "”‘f#zﬁf:\
"“M“‘-—u(w

SIGNALS MOTOR HEATER

N L

l) !
N = o
Two motors are used In the BLG when
K95 \l larger spring energy is required. ’

ey

N = Neutral
L = Live

BLG circuit dlagram

L.
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BLG

-
\'\

Universal motor® for 110 — 125 or 220 - 250 V, AC or DC

fated voltage Starting current peak vatue Normal Current at DC
{max)} (approximately)
\' A A
110 20- 40 *% 12 - 30 %
220 10-30*9 6-15*"

4 Please note that tha motor contactor Is elther AC or DG type.
** Dapending on power source, Peak value during first 8.1 ¢ is In general 3 times charge current.
' Depending on spring selup.

Spring charging time <168

Operating coils

Operating coils Rated voltage Power consumption
: {approximately)
Vv (DC}) w
Closing 110-125 200
220 - 250
Tripping 110-1256 200
220-250

Auxiliary contacts

Rated voltage Rated Making Breaking current \ /)-:(?
current current DG AC . 0“?
L/R=40ms Cosp =095
v A A A A
~110 ’ 25 20 4 25

220 25 10 2 25

The operating mechanism normally includes 9 NO and 11 NC spare auifary contacts.
i TCS 12 provided the operating mechanism normally includes 9 NO and 8 NG spare auxifiary contacts.

Heating elements

Rated voltage Power consumption -40 °G
Continuously connected Thermostatically controlled
V (AC) w w
110 - 127 70 1401
220 - 254 70 140"

"2 %140 W for -55 °C

The voltage range for motor, control and auxiliaries fulfills the requirements according
o IEC and ANS| C37 standards. N

Other ratings for metor, coils, auxiliary contacts eating elements can be provided,
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BLG

Design data

Dimenslons {mm}) 682 x 760 x 1747
Walght (kg) i : 465
Material of housing . * Aluminlum
Thickness {mm) 2
Color : Grey, RAL 7032
Temperature range (°C) T -5510 +40
Degree of protection As per [EC 60526: IP 55
Terminal blocks Supply, motor and AC circuits, disconnectable 8 mm? block,
Slgnal circuits through 4 mm? block, -
Gable connaction {mm) Slze FL 33: 102 x 308
Earthing clamp For conducters with maximum 13 rom. dismetar -
internal cable Motor ¢ircults 2.5 mm2 PVC-insutated cabla, . ’(

Otharwise 1.5 mm? PYG-Insulatad cable,

BLG
Front View Side View
' _ 845
148 96 1420
o |7
16,5x30 i
136
181 102.5 :
° 102
1720
1522
"'vq‘,bh-
T 0 (
[‘l,c?“;i‘fr‘ ' “"N
A Ve ;
e, T4 .
E: _" ) A hd g —
40 231 59
140
353
Bottom View ; 760
5 I 4
(7 A SO
fj' s Cable Entry Flange (FL 33)
D=9

o
I RS, | C fow

292

l i
{_ .iE

h 5
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BLG

Desi ta

Optional equipment Before delivery each operating mechanism togsther with the

~ Manual mechanical trip push-button - corresponding circult breaker has to pass routine tesis ac-
Inslds or outside cubicls cording to current standards.

— Additional auxiliary contacts - 8 NO + 8 NC

~ Trip circuit supervigion For each circuit breaker together with Its operating mecha-

-~ Internal light with door awitch nism a routing test report 1s issued showing the actual test

— Socket outlet resuit.

— Position indicating lights

— Extra heater - Molsture detactor control Recommended spare paris for BLG

— Provislon for key Interlock {Castell, Fortress or Kirk) Applicable for circuit breakers for frequent switching duty, e.g.

—_.Fxtra closing coll switchlng capacitor- or reactor-banks,

¢ -~ Lockable operating switches

— Protective cover for terminal block Catchgear with closing coil {or separate coll)

Catchgear with tripping coils {or separate coll)
Heater

Motor with driving unit

Motor contactor

Auxiliary relays

Tests

The BLG mechanism has together with the correspending cir-
cuit breaker, passed type tests In accordance with applicable
IEC and ANSI standards.

I

Mechanical fife tests have been performed with 10000 operations.
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FSAT Sprmg Operating Mechanism \

“Techni®sl information

The design of FSA1 Is a well-proven technology Brief performance data

(thousands of units are in service). This proven

technology is efficiently combined with modern Installatlon Outdoor

manufacturing methods.

This ensures a high degree of total reliability for the Design Spring operated

circult breaker and a minlmal need of maintenance.

Mechanical life tests have been performed with 10000 For circuit breaker LT8 DI/B

cperations.

FSA1 is the answer to the demands of today and Service conditions:

tomorrow and designed for widely shifting conditions, Ambient temperature -55 °C 1o +40 °C
—— $rompolartfo desert climate {Other on request)

{'\‘
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FSAT

Technical information

Material
The housing is mads of corrosion resistant, painted alumlnum,

The doors are equipped with doorstops and pad lock provi-
sions on door handles.

Rating plates
A rating plats, which Includes data for the cireuit breakar, is
placed on the front door.

The rating plate is made of stainless stee! with engraved text,

Storage

The operating mechanism shall preferably be stored indcors
In a dry buliding. When stored outdoors the internal heatar
should be used to prevent condensation.

if it Is planned to store the unit, an external connsction to the
internal heater is provided.

Tools
Special tools for assembrlng and service are placed on the
backslde of tha front door

Instructions

With each delivery of circult breakers, there is an extensive
product manual that will guide the user how to handle the
apparatus during its lifetime, Instructions, praduct manual,
clreuit diagram and other documents are placed in a compart-
,ment Inside the front door of the operating mechanism.

Transport
FSA1 Is packed assembled on polebeam or in separate box.
Both aiternatives In sea worthy wooden boxes for transport.

Arrlval inspection - unpacking

Pleasa check the contents and packaging with regard to
transport damage immediately on arrival. In the event of any
material missing cr damage to the goods, contact ABB for
advice, before further handfing of the goods takes place,
Any damage should be documented {photographed).

Maintenance

The maintenance requirements are small, as FSAT is designed
for a service life of more than 30 years.

Normally it is sufficient with ocular Inspsction every 1-2 years,

Preventive Inspection is recommended after 15 years or 5000
operatlons, '

A more detailed check is recommended after 30 years of
service or 10000 operations.

®

The Instructions In the manual for operation and maintenance
should be observed. This ensures a continued problem-free
cperation,

Overhaul and repair work must be performed by
authorized personnel only,

If the FSAT is packed separately the o!;?rau

must be lifted using the lifting eyes on Joﬁ (5] the cabfnet

echanismy 1414 Rispase

The dispésal should be carrled out in accordance with local

Slings must not be placed around the cabinet*when Jftipige et [égalprovisions.

All packing material can be recycled, ~

The metals used in FSA1 can be recycled.
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FSAT

Electrical

unctions

The principle fungton of the mechanism’s electrical
components is shown in the elementary diagram on next

page.

Central Gontrol Gubicle, CCC

Local operation and connectlons from the control room are
made at the central contral cubicle, CCC. The single-pole
cperated LTB D with FSA1 has a CCC that Is Integrated with
the B-phase operating mechanism. This solution Is referred
to as “Integrated Control® solution. The cabling from the CCG

.______out to the operating mechanisms are as standard assembled

Terminal blocks

The terminal blocks are the user's Interface to the control
circults and connect the Internal wiring.

Standard terminal blocks are cempression type In which a
bare wirs end Is compressed batwaen two metalllc plates in
the terminal.

Circuits for supply to motor and AG auxiliaries are normally
connected to 6 mm? disconnectable terminals.
{Entrelac MB/8.STA}

( , and tested together with the circuit breaker in the factory. This
) glves an optimized solution, that saves time for cabling and
Installation work at site.

Closing clrouit

Tha closing coll (Y3) can be activated electrically by means of
tocal or remote control. When the circult breaker Is In ¢closed
position; the closing cireuit is interrupted by the auxiliary
contact (BG).

Tripping circuiis

The mechanism Is provided with two independent trip coils
(Y1 and Y2). The mechanism can be operated electrically
through local or remote control. With the circuit breaker in
the open position, the tripping circuits are interrupted by the
auxiliary contact (BG).

Interiocks ”%"\, )
The contact on the density switeh (8D) acluates the auxlhaayw . A““*-\
(' . relays (K8, K10, K11), which block the operating Impulse if the* I’(T .
i ~density of the SF, gas is too low, The antipumping relay (KS} o . T
-,

blocks any remaining closing Impulse after the braaker has
complsted a closing operation.

The density of the SF, gas and cendltion of the operating
mechanlsm I8 monitored electrically, given the following
(remote) Indicahons .

- Topp:ng up of 8F, gas Is recommended (alarm level)
- Density of the SF, gas is tco low {blocking level)
— Indicatlon of charged springs

Heater circuits
The operating mechanism Is provided with an anti-

condensation heater.

To ensure reliable operation at low temperatures the

‘The signal clreuits are connected to 4 mm? through-terminals,
{(Entrelac M4/6)

All terminals can be protected with a transparent cover.
Internal wiring

The cabling In the operating mechanism is normally carrled
out with. PVC-insulated 1.5 mm?2 cables.

s

Combined CCC and operating mechanism for single-pole operation with
FSAT1.

mechanism is provided with a thermostat-controlied heater
unit (BT1, E2).
4
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FSAT

Electrical functions

Contro} Description Circuits -

BD Density switch Slgnal contact of density switch In trip and close clrcuit

BG Auxillary contact Interrupting contact, close and trip circut

BT1 Thermostat AC auxiliary circutt

BW Limit switch Signal contact

E1, E2 Heater AC auxiliary circult

FlLA-C Minlaturs circuit bresker (MCB) Direct on-line motor starter, Motor clrcuit

F2 Miniature clreult breaker (MCB) AC auxliary circuit

K3 Anti-pumping relay Close circuit

K8, K10 Interlocking relay, trip Trip circult

Ki1 interlocking relay, close Close circuit

K25 Auxiliary relay Gas supervision, Alarm signal {
M1 Motor Motor circuit '
S Gontrol switch Close and trip circuit

53 Selector switch Close circutt

84 Selector switch Close and trip circuit

Y1, ¥2 Tripping coil Trip clreuit

Y3 Closing coll Close circuit

Ciruit diagrams shows operating mechanism when circult breaker s in “off® positlon, not pressurised, closing springs
uncharged, no power supply connected and selector switch In positlon LOCAL,

Electrical functions for single-pole operation is -shown.
At three-pole operatlon only the circuits marked with B are used.

Motor cirbuit, standard circuit, standard

BSRPHG & oo e /
Mo N | RO C OB ] N A
v D L e
[ i 1 1 F2
F1
() (]
Bwe 777 7 ‘
b PN
M M
-/~ fee
(A} B B (@]
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Close circuit, standard

Signals, standard

i ; iHHHHH

Trip circuit 1, standard

TCS T+

K25

BG1

+
BDA Ié |
81 1

Ki1 { (%%”?cﬁj\ga

© Lt

1
"l
II}

sS4
K9 \ K10 Kt1 K26
F1 A Fi.8 F1.C F2 %

\\ T’r|5’5:)(cul standard

?'g?f
(",} ?
\?;2+ ~l|;

3

,z
J

Ko ¢ L_{
BG1 t tl
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FSAT

Technical data

Motor

Unlversal motor for 110 — 125 or 220 — 250 V, AC or DC

Rated voltage Starting current peak value

Normal current at DG

{max) (approximately)
v A A
110 20 % 18+
220 104 4.5
"1 Depending on powar source.
*1 Depending on spring setup.
Spring charging time £15.3

Operating coils

Operating cails Rated voltage

Power consumption
{approximately)

V1{DC) W
Closing 110 - 125 500
220 - 250
Tripping 110125 500
220- 250
e
e ISESTE I
Auxiliary contacts G ¢
Rated voltaga Rated Making Breaking currait--i..__
current current DC AC
L/R=40ms " Cos ¢ =0.95
v A A A A
110 25 20 4 25 (
220 25 10 2 25

The cperating mechanism normally includes 7 NO and T NG spare auxiliary contacis.

Heating elements

Rated voltage

Power consumption =40 °C

Continuously connected

Thermostatically controlled

V (AC) : ) W W
110 - 127 ) 70 140
220 - 254 70 140

The voltage range for motor, control ard auxilianes fulfils the recuirements accor
ANSI C37 standards. :

)
{ :
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FSAT

Design data

Dimenslons (mm

Single-pole opekat

Three-pole operated

Weight (kg)

Single-pole operated
Three-pole operated

Materfal of housing
Thickness (mm)
Color

Temperature range {*C)

Na. Feo of nrnlnnl jon
Begrec-ofpr

Central Gontrol Cublcle: 770 % 576 x 1473, A-, G-mechanism: 595 x 453 x 1023

701 x 605 x 1022

Central Control Cubicle: 177, A-, C-mechanism: 142
180
Aluminium
2
Gray, RAL 7035
-55 to +40 (Other on request)
As per [EC 80529: |P 55

Terminal blocks

Cable connection

Single-pole operated master
Three-pole operated

Earthing clamp

internal cable

Optional squipment

Manual mechanical trip - Inside cubicle
Trip clroult supervision

Intarnal lignt with door switch

Socket outlet

Positlon indicating fights

Extra clesing coil

Lockable operating switches
Protective cover for terminal block
Under voltage relay

Pole discrepancy

Tests

The FSA1 mechanism has together with the corresponding”
circuit breaker, passett type tests In accordance with appll- ‘

cabls [EC and ANSI standards.

Mechanical life tests nave been performed with 10000

operatlons.

Supply, motor and AG circuits, disconnectable 6 mm2block.
Signal circuits through 4 mm?® block,

2% {218 x 76)
2 x (180 x 80)
For conductors with maximum 13 mm diameter
1.5 mm? PYC-insulated cable.

Before delivery each operating mechanism together with
the corresponding circult breaker has to pass routine tests
according to current standards,

For each circult breaker together with its operating mechanism
a routine est report is Issued showing the actual test result.

Recommended spare parts for FSA1
Applicable for circuit breakers for frequent switching duty, e.g.
switching capacitor- or reactor-banks,

— Catchgear with closing coll (or separate coil)
/\\ Catchgear with tripping colls {or separate coll)

=.Heater
ﬁML\fmedrlving unit
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FSA1 Single-pole operated

Design data

~Integtrated Control Cubicle

Front view Side view
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FSA1 Three-pole operated

Design data

Front view Side view
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MSD Spring Operating Mechanism

Technical information

MSD Is characterized by awell-proven technology. This Brief performance data

proven technology Is efficiégtly combined with modern :

manufacturing methods and a low number of mechanical Installation Outdoor

components.

This ensures a high degree of total reliability for the circuit  Design Spring operated

breaker and a minimal need of maintenance. Mechanical

life tests have been performed with 10000 operations, For circuit breaker LT8 D1/B

MSD is designed for widely shifting conditlons, from polar LTB E1 {Single-pole opserated)

to desert climate.
Service conditions:
Amblent tnmpp-mfnm -40 °C ta +40 °C

{Other on request)
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MSD Spring Operating Mechanism

Technical information

Material

The housing Is made of corrosion resistant, palnted atuminum.

The front door Is equipped with doorstop and pad lock provi-
slon on door handle.

The door and walls are insulated for low heat energy con-
sumptien and low noise leval.

Rating plates A
A rating plate, which Includes data for the circult breaker, s

Tools
Spectal tools for assembling and servica are placed on the
inner side of the rear door.

Maintenance
The maintenance requirements are small, as MSD is designed
for a service life of more than 30 years,

Normally 1t is sufflcient with ocular inspection avery 1-2 years
and some lubrication after 15 years or 5000 operatlons,

placed on the front door. The rating plate Is made of stainless
steel with engraved text.

Instructions

With each deilvery of circult breakers, there is an extensive
product manual that will guids the user how to assemble and
handle the apparatus during its lifatime.

fnstructions, product manual, circuit dlagram and other docu-
merts are placed in a compartment inside the front door of
the operating mechanism.

Transport
MSD for single- and three-pole operation Is nermally packed
and transported In a separate seaworthy woodan crate,

Arrival inspection - unpacking

Please check the contents and packaging with regard to
transport damage immediately on arrival. In the event of any
material missing or damage to the goods, contact ABB for
advice, before further handling of the goods takes place.
Any damage should be documented {photegraphed),

The operating mechanism must be litted using the lifting eyes
on top of the cabinet. Slings must not be placed arcund the

cabinet when lifting.

All packing materlal can be recycled.

Storage

in a dry building. When stored outdoors the Internal heater,
should bs used to prevent condensation.
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The operating mechanism shall preferably be stored inddors:

A more detalled check Is recommended after 30 years of ri(
service or 10000 operatlons.

®

The instructions In the manual for operation and maintenance
should be cbserved. This ensures a continued problem-free
operation.

Overhaul and repélr work must be performed
by authorized personnel only.

Disposal
The disposal should bs carried out in accordance with local
legal provisions.

The operating mechanism Is easy to dismantle and the mstal
parts can be recycled,




MSD

Electrical functions

The principle\function of the mechanism’s electrical
components is shown In the elementary diagram on
next page.

Closing circuit

The closing coil [Y3) can be activated slectrically by means of
local or remota control. When the circult breaker Is in closed
position, the closing clreutt is interrupted by the auxiliary
contact (BG).

Heater circuits _ _
The operating machanism s provided with an anti-
condensation heater.

To ensure relfable opsration at low temperatures the
mechanism is provided with a thermostat-controlled heater
unit (BT1, E2),

Alternatively, in climatlc conditions with high humidity, the
mechanlsm can be provided with moisture detector.

The mechanism Is provided with two Independent trip coils
{¥1 and Y2). The mechanism can be operated efectrically
through local or remote control. With the circuit breaker In
the open posltion, the tripping circults are interrupted by the
auxlliary contact (BG).

Interiocks

The tontact on the density switch (BD) actuates the auxiliary
relays (K9, K10), which block the operating impulse if the
density of the SF, gas is {oo low. The antipumping relay {K3)
blocks any remaining closing Impulse after the breaker has
compleated a closing operation,

The density of the SF, gas and condition of the operating
mechanism Is monitored electrically, given the following (re-
mote) indications:

~ Topping up of SF, gas Is recommended (alarm level)

~ Density of the SF, gas is too low (blocking lsvel)

— Indicatlon of charged spring

Terminal biocks
The terminal blocks are the user's Interface to the control
clrcults and connect the Internal wiring.

Standard terminal blocks are compression type In which a
bare wire end Is comprassed between two meatallic plates in
the terminal.

Circuits for supply to motor and AGC auxlliaries are normally
connectad to 6 mm? through-terminals. (Entrelec M6/8) -

The signal clrcuits are connected to 4 mm? through-terminals,
(Entrelec M4/8}

As options the 6 mm? terminals can be of the disconnectable
type. (Entrelec M&/8.5TA)

All terminals can be protected with a transparent cover,
Internal wiring

The cabling In the operating mechanism is normally carried
out with PVC-insulated cables.

" Dimenstons are 1.5 mm? for control angd au><|llary clrouits and

2.5 mm2 for motor clrcuy y

(
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MSD

Electrical functions

GControl circuits MSD ICC Control circuits MSD  ICC
BD Signal contact of dansity switch X X K13 Auxiliary relay (spring charged) X
8G Auxiliary contact X X M1 Motor X X
BT1 Thermaostat X X Q1 Contactor X

BW Limit switch X X Q1.A-C Contagtor X
E1 Heater X X 51 Control switch (trip/close) X X
E2 Heater X X 83 Selector switch (pola select) X
F1 Direct-on-fine motor starter X 54 Selactor switch focalremote/disconn.) X X
F1.A-C Direct-on-line motor starter X Y1, Y2 Tripping coll X X
F2 Minlature circuit breaker, AC auxitiary ciroult X X Y3 Closing coll X X
K3 Anti-pumplng relay X X Y7 Blocking contact {Hand crank adapted) X X
K9, K10 Interlocking relay, trip X X K25 Signal relay, low gas ) X X (
K11 Interlocking relay, close ' X GCC = Central Controf Cubicle Ia only appicable on single-pole operated circu braskers,

CLOSE TRIP 1 TRIP 2
1
Gircuit diagram shows operating mechanism when i + + H"—'} +—
clrouit breaker is in normal service conditlon, Le. 81 \I ------------------------------ (
pressurized, closing spring charged, In closed | SPO UL S . i L 1l
position, in motor charging position, and with “ TPD R I Rt
selactor switch In remote position. I = L8 BD BD
K3 BG f Yr [
Ko [ ------------------ = |
O oL ]
BwW
BwW
e
BG o [] | ga , BG {
y Y3 Y1 Y2
- a o
BOEHO © Oy AL {r«kﬂl'\&
T _ - SIGNALS MOTOR HEATER
- +/L N oL
1 \7 ---------
Qt -Apeemnnens A
N = Neutral

MSD Circult diagram L= Live

4
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CONTROL CIRCUITS

sz

CLOSE TRIP1A TRIP1B TRIP1C TRIP2A TRIP2B TRIP2C
+ + | +—
S1 ‘ ................... . .-./ l
DORL S W 11 S he 1) SR N ik X} LY
[ BD BD
K3 BG BG BG } Kiq fremmee-- |:J:| v7 v v7
K3
¥3[— ) BW BW\ BW
( BW} BW ? BW EIZI d:' I:J:‘
. QLA m.B Qic
y ||; ”| ] I R R B T K10 [T__Jrmmfreremmeeees fooeermrinnny /
N R Iy
BW BW BW BG Ba Ba BG BG 86
( { Y1 1Yt Y1 Y2 Y2 Y2
BG BG BG - -
v3 va v3 A B c A B cC
A B c N = Neutral
SIGNALS MOTOR L= Liva
| I i SN +/L Fine line shows Central Control Cubicte
K11 1 Ki3 \ % K25 \
FIA o
54 IP( BG \l BG ‘ BG\
( N . Q1.AY\
. 4
..
58 % 86 } BG ]{'\ 86 }
" HEATER
| | N L

LY
BT BT BT Circuit diagram shows operatlng mechanism
when circuit breaker Is in normal service
E1H E2 E1H E2 E1H E2 condltion, l.e. pressurlzed, closing spring

charged, in closed position, in motor charg+
Ing position, and with selector switch In

remote position.

Gircuit diagram shows Integrated contrel cublicle (ICC).

Z%
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MSD

Technical data

Motor

Universal motor* for 110 — 125 or 220 - 250 V, AC or DC

Rated voltage Starting current peak value

Normal Current at DC

{max) {approximately)
v A A

110 50 12

220 26%*1 8
* Please nata that the motor contactor Is ejther AC or DG type.
** Depending on power source,
Power consumption {approximately) 800 W ;(
Spring charging time s16s [

Operating coils

Operating coils Rated voltage

Power consumption
{approximately)
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Vv (DC) w
" Closing 110-125 200
220 - 250
Tripping 110 -125 200
220 - 250
o m*MMRm“%'%mw
Auxiliary contacts _ ESIEHG G 0P
Rated voltage Rated Making Breaking currenty
current current Dc AC T T e
L/R = 40 ms Cos ¢ =0.95
v A A A A
110 25 20 4 25
220 25 10 2

The operating mechanism normally Includes 8 NO and 8 NG spare auxdliary contagts,

Heating elements

Rated voltage

Power consumption

» Continuously connected Thermostatically contralled
MSD cce MSD/CCC
YV (AC) w w w
110-127 70 140 140
220 - 254 70 140 140

The vcltags range for motor, control and auxiliaries fulfils the requirements according to IEC and
ANSI C37 standards.

Other

ings for motor, coils, auxiliary cantacts and heating elements can be provided,




MSD |
Desigh‘--{j ata

3y

LN MSD for LTBD __ MSD for LTB E 1ce
Dimensions {mm) \ 846 x 857 x 1038 846 x B57 x 853 846 x 1252 x 853
Wetght (kg) 190/230 250
Material of housing Aluminium
Thickness {mm) 2
Color Grey, RAL 7032
Temperature range {°C) -40 to +40 -30 to +40
Degree of protection As per [EC 60529: IP 55
Terminal blocks Supply, control, motor and AG circuits through 8 mm? block,

ngna} clreuits through 4 mm? block
———————GCable-entry flange {mm} Siza F_33: 102 x 306

Earthing clamp For conductors with maximum 13 mm diametsr
Internal cable 1.5 mm? PVC insulated cable

Fig. 1. MSD for three-pole operated LTB D

Right view Front view
1038

850 846

Bottom view

200

278

82

243
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MSD Single-pole operated

Design data

Fig. 1. MSD with CCC for single-pole operated LTB E

Right view Front view

—
Tr——

521

Bottom view

380

481

82
50

y
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MSD Single-pole operated | %\

Design data

Fig. 3. MSK Wijth integrated Control Cubicle (ICC) for single-pole operated LTB E

Right view Front view
550 B44
: ¥
8
! o
" l )
- T T
521
600
Bottom view
[t
I B
g
=1
1
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MSD

Design data

Integrated Control Cubicle (ICC)

Single pale operated circuit breakers using MSD operat-
ing mechanisms can be offered with an Integrated Control
Cublcle solution (ICC), This solutien_has all connections to .
the contra] room and local operation of the different phases
Integrated in the B-phase operating mechaniam.

For better access the panel in the B-phase Is [owered.

Al the cablings betwean the phases are tested in the factory
before delivery. The Interphase cablings are mounted on lad-

Optional equipment
— Manual mechanical trip push-button -
Inside or outside cubicle
— Additional auxiliary contacts - 6 NO + 6 NG
-~ Trip clreuit supervision
— Internal light with door switch
— Socket outiet
~ Position indicating lights
- Extra heater with MCB - Molsture detector control
-~ Provision for key interlock (Castell, Fortress or Kirk)
— Extra closing coll

ders {see picture below), which are transported In the same
box as the circuit breaker poles.

Tre design of the cabling is made 50 the fitting of the cabling
at site can only be made in cne way, mistakes are eliminated.
The advantage of 1his solutlon Is the simple and fast installa-
tion at site.

The circuit breaker poles and their operating mechanisms are
routine tested together before leaving our workshop,

R

i

- Lockable operating switches
- Protective cover for terminal block

Tests

The MSD mechanlsm has together with the carresponding cir-
cuit breaker, passed type tests in accordance with applicable
IEC and ANSI standards,

Mechanical life tests have been performed with 10000
operations,

Before delivery sach operating mechanism together with
the corresponding circuit breaker has to pass routine tests
according to current standards,

For each circuit breaker together with its operating mechanism
aroutlne test report Is issued showing the actual test result.

Recommended spare parts for MSD
Applicabls for cirouit breakers for frequent switching duty, e.qg.
switching capacitor- or reactor-banks.

CCC and operating mechanisms MSD for single-pole operation,
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~ Catchgear with trippingicolls (or separate cofj)

Py S AR

e Haater

- Motor contactor

~ Auxiliary relays
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Motor Drive, Motor Operated Mechanism

Technical information

Focusing on our customers’ needs for the new millennium  Motor Drive™ sets new standards in circult breaker technology
ABB introduces a revolutionary new solution for operation  and function. Increased operational endurance,

of high voltage circuit breakers: Motor Drive™, 10000 operations or 30 years of service with minimum
~ Only ene (1) moving part in the drive inspection and maintenance,

- Low stable power consumption - L.ow operation forces

- Extremely low noise level - Simpie installation without adjustment

- Advanced self-monitoring system

Brief parformance data

Installation Qutdoor / Indoor
Design Digitally controlled motor
For circuit breaker At present avalabla for: LTB D1/8

Service conditions:
Amblent temperature . -850 °C to +40 °C
{Other temperatures on request)

BAP MO ¢ QFUIUHATIA

RPN st mned

o i
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Motor Drive

Teghnical data

\\
\

Power supp

Heating element

Input

Rated voltage" (V)

Rated voltage (V, AC/DC) Power consumption

1and?2

AN
AN

110 - 250 V DG (70% — 110%)

290 - 240 V AC (70% — 110%)

Thermostatically controllad
Placed in Gontrel cubicle

1) There Is one supply which has priority [supply 1) which wil be used if it is present, 110 - 230 2% 100 W (at 20 °C)
the change to secondary supply (supply 2) Is automatically done without interruption,
Test voltage 1 min. 50 Hz
Maximum power required at rated supply voltage Circuit Voltage (kV)
During startup of On-line without During and [mmediately Voltage supply 2
the system _operations following a single operation Control circuits 2
<10s Qutputs 2
< 108 ms, 550 W <100W < 400W Heating element 2
< B60s, 350W
Operating times
Control circuits Cpening times 22 ms
Control circuit Rated voltage Current or power Closing times 45 ms
& DG} Rated eperating sequencs 0-03s5-C0-3min-CO
Close input 10 160 mA during the first 3ms; CO-158-CO
220 on request then 3 mA
Trip input 110 1680 mA during the frst 3ms,
220 on request then 3maA Dimensions
Others 1i0 160 mA during the frst 3 ms, Control cubicle
220 on request then 3mA Dimansién (mm) 886 x 1345 % 787
Welight kg) 180
. Thickness 2 mm aluminium
Qutputs ) cozf ‘“‘x._\ Groy (RAL 7032)
Qutput Nom. rated Breaking capacity Max. breaking E\;r@turﬁ rarfge\\\ . -50°C to +40°C
current Resistive load current E&ra‘e ol pct:gn ) As per [EC 80528: IP 55
(A} (V DC) (A) e, (2 £ ly. control and AG-clreuits
Indication closed 16 110 0.45 Terminal bloc?s*w 4, f}:j, uQ%éB‘l le 8 mm? block.
position 250 0.35 “*“--qm slg‘na(];,g s through 4 mm? block.
Indication open 186 110 0.45 Cable-entry flange {mm) *‘*«\, Siz& FL33, two flanges
position 280 0.35
Indication circuit 16 i10 0.45 Earthing clamp
breaker fauit 250 0,35
Others 16 110 0.45 Internal cable
250 0.35

Contacts Class 2 according 1o |IEC.
The operating mechanism normally Includes 6 NO and 6 NC spare auxiFary contacts,

Serial communication port

'

Cutput

Connoctor type

Compatible optical fibre

Fibre output

5T

62.5/125 ym
nom. 820 nm

Testing

The motor drsve/h{s successfullyﬁ?ﬁol]c’?\ g type tests

ol

Mechanical, High/Low temperature and Potmeheadrding (EC and ANS!
EMC aceerding IEC and EN

Mechanical life tests have been performed with 10000 operations.
Before delivery each motor drive has to pass routine tests

conforming to current standards, For each circuit breaker a
routing test report is issued showing the actual test result.
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Composite insulators

ABB has developed a full range of high voltage equipment
including surge arresters, instrument transformers

and circult breakers with high performance and robust
composite Insulation as an alternative to porcelain. Use
of composite insulators provides new possibilities for
substation desligners to Improve safety and availability.

General
Composite insutators with slticone rubber sheds (SIR) offer
many advantages over traditional porcelain insulators:

Applications
Composite Insulators are used for the following types of ABB
live tank clroult breakers:

—~ LTB 72.5 —~ 800 kV
~ HPL 72.6 — 800 kV

Completed tests performed

On insulator _ On circuit breaker

Improved safety

— Lower transport and handling risk
~ Lower in-service risks

— Low risk for damages by vandalism

Low weight

— Ekasier handling

— Reduced foundation loads
— Excellent selsmic withstand

Hydrophobic
~ Less malntenance
- Suppressed leakage currents

Demands on composite insulator

Demands on insulators used for gas Insulated live tank circuit
breakers are high with respect to mechanical loads as wel
as electrical stresses. The Insulator shall also withstand the
decomposed SF, gas and the heat developed during current
interruption,

ABB manufacturing technlques

The supporting part of the insulator consists of a cross- _
laminated fiberglass reinforced epoxy tube, Joined to
end flanges. The glass fibers on the inner surface of th

low insulator are protected against the Influence of the 852’ ’“’) MO C

R e Y

Accelerated agelng test (1000 h) Seismic test

UV radiation tests Cverpressura tast

Natural pollution test Shatter test
Dielectric tast

Short-time current test
High and low temperature test

v,

(AT AR AT 1R

decomposmon products by a liner of epoxy, reinforced.wl,!h
polyester fibers.

The patented helical extrusion moulded silicane rubber insula-
tor without joints {(chemfcal bonds between splrals) Is attached
to the tube by the spliral winding process, developed by ABB.

It minimizes electrical field concentrations and reduces build
up of contaminatlon.

Color
The insulators for the circuit breakers are dalivered in lig

gray color, -
(D
L.
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Composite insulators
Silicone Rubber

Flashover
The chemlca of silicone makes the insulator surface
hydrophobic, The leakage currents are suppressed because
the water on the surface stays as droplets and does not form
a continuous fim. Sllicone rubber has the unique ability to
maintain its hydrophobicity during the lifetime of the Insulator.

Ageing withstand
As a conseguence of the hydrophobicity and the suppression
of leakage currents, the discharge activity Is negligible even in

- areas with severa pollutlon

Stability when exposed to UV light

Sillcone rubber UV absorption wavelength Is below those
naturally occurring - over 300 nanometers. This means that
it has inherent UV stabllity, and a higher resistance against
breakdown than other polymers like EP-rubber and epoxies.

Delivories

In additlon to extensive type tests conducted on its composite
silicone rubber insulators, ABB has a long fist of field refer-
ances worldwide, verifying the expected high performance

Non-hydrophoblc materials like porcelaln and EP-rubber do
not possess this property and are therefore affected by pollu-
ticn 1o a greater extent.

and rellabllity of the insulation system.

ABB in Ludvlka has delivered live tank circuit breakers with
composite insulaters for the most severe conditicns, from
marine climate to desert and/or Industrial polluted areas.

Referance list can be prasented on request.
Composite insulators with silicone rubber sheds

Because there Is no need to compromisa on safety and per-
formance.

Yt
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Controlled Switching with SwitchsymoTM

Suppression of switching transients

There are several important circuit breaker applications where
random closing or opening instants may lead to severs volt-
age and current switching transients. These transients acour
in the main clrcuits, but may also induce translents In control
and auxiltary clrcuits, as well as in adjacent low voltage sys-
tems. The switching transients are assoclated with a variety
of dielectric and mechanical stresses on the high-voltage
equipment, and may cause gradual or immediate damage to
the system or the equipment. Induced translents may lead
to a variety of disturbances, e.q. in substation control and

Principle of Controlied switching

Conitrolled switching is a method for eliminating harmful
transients via time contrelled switching operations, Closing

or opening commands to the clreuit breaker are delayed in
such a way that making or contact separation will aceur at the
optimum time instant related to the phass angle.

protecilon systems, computers and processors, cr telacom-
munlcations,

Normal energlzing of shunt capacitors, shunt reactors and
power transformers may cause severe fransients - high
overvoltages, under-voltages, or high Inrush currents. Upon
de-energizing of shunt reactors, relgnitions will cceur, result-
ing In steep voltage surges. The magnitude of the translents
depends on the point-on-wave where closing or opening

of the circuit breaker contacts oceur. In a situation without
controlled switching, sooner or later the switching Instant will
oceur at the worst possible phase angle,

Even though a modern circuit breaker will have very low re-
strika probability at switching of capacitive loads or harmonic
filters, for statistical reasons a few occaslonal restrikes may
oceur during the course of a large number of switehing opera-
tlons. This risk of occaslonal restrikes may be eliminated by
means of controlled opening operations.

Conventional countermeasures such as pre-insertion resls-
tors, damping reactors cxms@mwg@g@gﬂe used to
limit the magnitude and ef'r%(';% qf the s"\yitgh.fpg t(fansients,
after they have occurre;. n aéﬁfﬁ&;’, Systdi tacdbatlmmen
insuiation may be upgrateeto-withstand iha.siresses. Thes
methods, however, may be Inefficient, unreliable or axpensive,
and do not treat tha root of the preblem.

R————
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By means of Switchsync™ controllers, both snergizing and de- ! ( ‘
energizing operations can be controlled with regar to the point-
on-wave positien, and no harmful transients wilt be generated.

The following example lllustrates the general operating prin-
ciple of a Switchsync™ controller, for energlzing of a capacl-
tor bank. In order to avold switching transients, the making
Instant in this case shall be at voltage zero, For simplicity, only
a single phase is considered.

Busbar .
VI & oiaes”
Circuit * , Oulput command Switchsync™ colrr:leragnd
breaker / controler [
— 1 . Capacitor (

T bank

Suitable circult breakers

ABB live tank circuit breakers and disconnecting circult break-
ers have spring operating mechanisms. For sema of the vari-
ants, a motor drive is Incorporated as an alternative. All these

N  Circuit breakers have stable operating tlmes, which vary only

good resulfs, and appropriate limitation of the switching

ransients, we recommend use of Switchsync™ controllers

only with ABB’s SF, live tank circuit breakers.




Switching of Capacitor banks and Harmonic filters
Switchsync™ clircult breaker controllers for shunt capacitor
banks and harmonic filters are normally used for control of
closing operations.

A discharged capacitor is similar to a momentary short-circuit
when connected to a power source, If energized when the
source voltage is high, the connection resuits in voltage and
current translents that may cause serlous problems. Depand-
ing on the network configuration, the voltage surge may cause
dielectrlc breakdown somewhere In the high voltage network,

Required time staggering for grounded shunt capacitor bank

+6,7ms

.
_—

+33ms
—_— ]

0ms

]
\\/'F'\ /\la ~'\,\/"-"‘\/ —\x” \\ o

and low voltage equipment may suffer Insulation damage or
malfunction. With back-to-back capacitor banks, the inrush
current may have high frequency and high amplitude. In ex-
treme cases, it may threaten the mechanical integrity of both
the capacltor bank and circuit breaker. Controlling the cirouit
breaksr to energize a capacitive load at zero voltage across
the contacts will eliminate harmful transients,

Flgure 3 shows by means of an example how efficiently con-
trolled switching eliminates the harmful switching translents
related to energizing of a capacitor bank.
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Figure 3.

Voitage transients when energizing one phase of a 72 kV capaciter bank.

a. At an unsuitable point-on-wave position, close to the power frequency
voltage peak, a high voltage transient Is generated.

b, With Switchsync™ controller, enargizing oceurs close to voltage zero,
and no translent is generated.

In a normal three-phase situation, the three circuit breaker
poles should close at different time instants. The time differ-
ences depend on the application.

For capacitor banks with grounded neutral, the three poles
should close in succession with a time separation of 1/8 cycle
(3.3 ms at 50 Hz or 2.8 ms at 60 Hz).

For capacitor banks with ungreunded neutral, two potes should
close simultanecusly at phase - phase voltage zero, and the
) last one 1/4 cycle later (5 ms at 50 Hz or 4.2 ms at 60 Hz).
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Required time staggering for ungrounded shunt capacitor bank,

Figure 4.

Examples of making sequences for a 50 Hz shunt capacitor bank.

The minor time deviations from voitage zero across contacts, have been
disregarded.

In case of a single-pole operated circult breaker, Switchsync™
will control each pole individually to make it close at the right
time. For a three-pole operated circuit breaker, with enly one

operatingmechanism, the poles are mechanlcally adjusted
(stagasre &”‘cher to close at the right instant, For swatching
S ———

of & spuft Q@pacnor i bagk or harmenic filtggz#
of stdggering déﬁer}ds on:™ ‘
R (),:) S
— Connectlon of’fhe neutraf'\éﬂtﬁgll H
ungrounded Sy, /i
—~ System frequency - 50 or 60 ) iz L

Opening of capacitor bank circuitsbreakers generaIIy does not
lead to any significant switching translents. The major reason
is that the circuit breakers are deslgned to have very low risk

. of restrikea upon interruption of capaclmre current. Howsver,

in speciat cases with severe conditions, the Switchsync™
may be utllized in controlled opening of capac_ltor bank circuit
breakers. The aim is then to eliminate the small statistical risk
that a re-strike may stilf occur, and the clrcuit breaker is con-
trolled in such a manner that short arcing times are avoided.
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Contro’lled Switching with Switchsync™

Suitable Switchsync™ controliers for capacitor bank
circuit breakers are:
- Three-pole operated breakar:

For only closing; Switchsync™ E213

For both closing and opening; Switchsyne™ E213

~ 8ingle-pole operated circult breaker:
For only closing or for both closing and opening;
Switchsync™ F238

Switching of Shunt reactors

Switching of Power transformers
Switchsync™ for transformer circult breakers are used for

‘control of the closing operations, In arder to limit Inrush cur-

rents. Uncontrolled energizing, at unfortunate points-on-wave,
causaes high and slowly damped inrush currents. The result Is

mechanical stress on the windings, Interference on secondary
cireults from high zero-sequence current, and network distur-
bances by current harmonics.

Switchsync ™ for shurt Teactor BGreakers a7 normally used for
control of the opening operations. Uncontrolled de- -energizing
will cause re-ignition in at least one clrcult breaker pole. The
very steep voltage transients caused by reignitions will be
unevanly distributed across the reactor winding, with the high-
ast stress on the Initlal turns. There is a risk that the voltage
stress will lead to puncture of the winding insulation in the re-
actor, which In the long run may lead to complete breakdown;
Insulation of nearby eauipment may also be damaged. By
controlling the contact separation to be sufficlently early be-
fore aurrent zero, re-ignitions can be eliminated, The remalin-
Ing voltage translent is a chopping overvoltage with relatively
low frequency which Is normally quite harmless. Controlled
closing of shunt reactor circult breakers is also applied In
several cases. The switching case Is simllar to energlzing of
no-load transformers, and may cause high inrush and zero
seguence current with assoclated electromechanical stresses.
With controlled closing of the clreuit breaker these phenom-
end are minimized,

Shunt reactor circult breakers are normally single-pole oper-
ated due to the high rated valtages.

Suitable Switchsync™ controllers for shunt reactor circuit
breakers are; -
— Three-pole operated clrcuit breaker:

For only opening; Switchsync™ _Eb;ia FHO C Op ur MH Iy

T

~ Single-pole operated circuit breaker:
For only opening or for both opening and clogf 0
Switchsync™ F238

138 Product Information | Live Tank Circuit Breakers — Buyer's Guide

Soures voltage
— — = Steady-state magnetic flux

Steady-state no-load current (a few Amperes)

Figure 5.
Power transformer In steady state no-load conditions.
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iih symmetrical magnetic flux In the transformer core the
frent is small, but It Increases rapldly aven with moderate
Fymmetry due to increasing core saturation. Controlled ener-

»Aizing makes the flux symmetrical from the start.

The making operation should ha made at an appropriate time
instant, under consideraticn of the residual flux of the trans-
former core.




There are basically three ways to operate the circuit breaker:

1. When residual flux may be disregarded, it is sufficlent to
conitrol the closing operatlons. This straight-forward method
witl Imit the highest Inrush current magnitudes even if there
should be residual flux.

A suitable controller is Switchsyne E213.

2. The opening opsrations of the clreuit breaker are controlled
in arder to achleve a defined and repeatable residual mag-

Interrupt 1he no-load current close to a natural zero passags,
which resuits In minimum flux In the core. The subsequent
closing operation fs then controlled in order to minimize the
inrush current, based on this knowledge. Sometimes, how-
ever, a higher valus of restdual flux is chosen, as this will be
associated with lower pre-arcing strass of the clrcuit breaker
at the subsequent closing operation. This also Improveas the
precision of the targeting process.

The method Is sultable for regular planned switching of trans-
formers under no-load conditions. It Is applicable in situations
where tha same circuit breaker will always perform the making
and breaking operations.

A sultable controller Is Switchsync™ F236.

3. Opening operations are performed at random, while the
resulting residual flux Is determined by integration of the
transformer voitage. The voltage signals to the controller for
this process may be taken from normal VTs or CVTs adjacent
to the transformer.

Basaed on the calculated residual flux, the subsequent closing
operation is then controlled in such a manner that the Inrush
current Is minimized. In this mode of operation, the resldual
flux may vary considerably from one operation to another and
the actual controlled making operations will take place at vary-
ing time Instants In relation to the supply (reference) voltage.

The method Is mainly suitable for situaticns with unplanned
operations, under varying switching conditions and also works
when opening oparatlons ogcur in connection with faults in
the system. Since each pole needs to be controlled indepen-
dently, the method requires single-pole operation of the circult
breaker.

A suitable contraller is Switchsyne™ T183.

Switching of ERV lines

The traditional method for limitation of switching overvolt-
ages durlng ¢closing or reclosing operatlons of unloaded EHV
lines is to use circuit breakers equipped with closing resistors.
However, controlled switching of the line circuit breakers Is
Increasingly consldered as an alternative, and then often as
part of a solution where surge arresters are also applied for
optimal Emitation of the switching overvoltages. Gircuit break-
ers at this voltage level are generally single-pole operated.

- natlefluxin the transformer-core. The procedure is normally to For uncompensated lines, controlled switching of the

circult breakers may be arranged In two different ways:

1, Trapped charge on the line, resulting from the opening
operation, is not recorded. When closing, the clrcuit breaker
Is controlled to make the current approximately when the
Instantanacus voltage in the substation Is zero. In this manner
Iimitation of high overvoltages is achlsved irrespective of the
actual trapped charga. This Is a-straightforward method; and
often the resulting overvoltage level Is acceptable, especially
When applied in combination with surge arresters, In many
cases the frapped charge wlill actually be zero or close to
zero. This will be the case whan sufficlent time has elapsed
from the opening operatlon, or even at rapid reclosing opera-
tiong, if the line Is equipped with magnetic voltage ransformers,
A suitable controller is Switchsync™ F236.

2. More efficient limitation of the switching overvaltages is
achieved when the trapped charge on the line Is recorded,
and taken into consideration by the centrolling device. This
solution is especially useful in situations when considerable
trapped charge Is to be expecied; i.e. for rapid reclosing op-
erations in situations when CVTs are used, The Inltial magni-
tude of the trapped charge can be recorded by the CVTs.

A suitable controller Is Switchsyne™ L183.

For shunt compensated lines, the interaction between line

‘capacitance and reactor inductance will lead to voitage oscil-

lations of the healthy phases after interruptlon. In this case,
due to the oscillating voltage shape on the line, the voltage
transtormers connegladhig the line will provide correct vaftage
signals. £ ra -
9 &t \%D};- e,
Controlled sw:tchmé“‘requiree uge of ,g|ngle~ ! operated line

.

: s Reclosing may,_tbe set 16 pes p/%,ur slightly after
oy supply side voltage'zegg - J)‘q
ter Is the Switchsync™ F236,.confected In

as for uncompensated lins.

N 3

;
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Controlled Switching with Switchsync™

Adaptation control
All Switchsync™ controllers are equipped with special func-
tions to control the result of a controlled switching operation.

The adaptation control can be arranged in different ways and
for both controlled closing and controlled opening.

Daviatlons from the Intended targets may be caused by varia-
tions in the operating conditions. The operating conditions

that may cause changes of the clreuit breaker operating times
are, for example, gradually Increasing contact burn-off caused

Busbar

Feedback

C) signal VT

- Input
Circuit .
( Output command Switchsync™ command

breaker controller

Capacitor

by many switching operations, changs of ambien temperature
and varlations of the auxillary voltage.

The functioning princlple of the adaptation control Is that a
detected error from the target wilkbe compensated for In the
next controlled operatlon,

If the circuit breaker should have a change In operating time
from the value assumed by the Switchsync™ controlier, then
the adaptation feedback signal from a sensor or transducer
will appear either slightly later or earlier than expected. When
an error has been observed by the controller, the Internally
created waiting time will be maodified for the next opsration In
such a way that the circuit breaker will be guided back to the
Intended target.

A typical arrangement for detection of current start Is shown
in Figure 7.

i
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Flgure 7.
Example of shunt capacitor bank energlzing with current start feedback foop.

For single-pole operated circuit breakers, the adaptation con-
trol can be arranged for each pole Individually.

In the case of thres-pole operated clrcuit breakers with
mechanical staggering, only one pale will be supervised. The
other two poles are mechanically linked to the controlled one,




Range of Switchsync™ controllers

The Family of Swltchsynchﬁcb/ntro‘Wer-a_\honsisis of:

Switehsyne™ controller Main apptication Controls circuit breaker operation Circuit breaker operation
E213 Shunt Capacltor Banks, Open and/or Close Threa-pole
. Shunt Reactors
F238 Shunt Capacitor Banks, Open and Close Single-pole
Shunt Reactors, Transformers
T183 Transformers Closs Single-pole
L183 Uncompensated Transmission Lines Close Single-pole

All controllers have provisions for adaptive Input to compensate for systematic varlations in operating time of the clrcuit breaker.
In addition, Switchsync™ F236, T183, and L183 have provisions for two external, prediciive Inputs (e.g. temperature varlation, control voltage). Thess
functions make It possible to achleve added precision in the timing of the controlled clrcuit breaker. They also have a data memory that stores informa-

Tion on swWitching tmes, v ﬁws—p‘é?mnmg—c‘o'nd‘mb'n‘mﬁnltoﬂng—oﬁhe-circuirbreakerrSensursforcompensmion—purpuses—and—ecmmuﬁ*eeﬁeme#a#&re—fe;———
all controllars except E-model are accesscries that are ordered separately.

Type designation

The type designation of a Switchsync™ controller gives Infor-
mation about Its functionality.

The letter Is a generatlon and application Identification, while
the subsequent numbers provide the following information:

F236

Type designation

Number of command inputs {open or closs)

Number of adaptive channels

Number of command outputs to controtled circuit breaker

Installation

The polnt-on-wave controlters type SWITCHSYNC are type-
tested with respect to immunity against vibraticns with normal
severity. The controllers shall NOT be Installed In a cubicle
directly attached to the clrcult breaker frame work.

The recommendad locatlon for Installation of the POW-con-
trollers fs in a control cubfcle In a contral room or in a relay
house,

More Information

Further information about conirolled switching applications
and Switchsyne™ controllers is found in “Centrolled Switch- Figure 12, Switchsync™ L183 controller.
Ing, Buyer's Guide/Appligatjon Guide™,

Cataloguespublication 1HSM 9543 22-01en.

W

'( Live Tank Circuit Breakers — Buyer's Guide | Product information 141



OLM2

On-Line Monitoring System

The OLM2 monitor Is a measuring data acquisition unit
optimized for on-line analysis of high-voltage circuit
breakers. The electronic circuit Is fitted into an EMC
shielded aluminum profile housing. The aluminum housing
has screw terminals for all external connections.

The stored data Is then transferred 1o the server computer
and Is then accesslble for remote analysis using the OLM
Explorer software, With this software a detalled analysis of all
circult breaker parameters is possible including trend analysis,

The following parameters may be monitored: operating times,
coll currents, contact travel {giving Information about speed,
overtravel and damping}, motor current including spring
charging time, SF,-density, Phase currents can be measured
as an option to determine the contact erosion.

The OLM2 units have a limited data storage capacity. To fully
use the flexibility of the OLM System, a data storage device
(server computer) is required at the substation level.
Communication to and from the monitoring units within a substa-

- tion is done using an OLM-bus (a modified RS 485 bus), using
a twisted pair shfelded cable sultable for RS 485. Another
option is using ‘optic fiber, this requires optical modems at
both ends,

From the server computer In the substation to the location
where detalled analysis Is performed, data can be transmitted
using any existing communication means supported hy Win-
dows®. External systems, such as SCADA can easily make
use of the data obtained through the OLM,

Data acquisition starts when an OLM2 Is triggered by elther
a coll input {trip or close), an input to the motor of the op-
erating mechanism or an atarm, For each operation of the
clrouit breaker a complete image of the recorded parameters
Is stored Into the unit, including local time and temperature
{ambient and Inside operating mechanismy).

L .
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Design

An OLM2 unit consists of a signal processer with program-
mable loglc, Most Internal functlons can be modifled by flrm-
ware or software changes, which means that it can easlly be
adapted to any type of equipment. The OLM2 units have their
own Internal watchdog with alarm function,

The software provided together with the GLM cansists of
three parts:

— OLM Installer, used for installation of the individual units
—~ OLM Server, used for communication with the individual

OLM2 units on a bus and the server computer (usualiy a
PC) in the substation;

— OLM Explorer, the data analysis and supervislon tool,
The CLM Explorer software also hosts a server engine that
communicates with server computers.,




.

o Eupiceer - {Pbin (L 10681))

4
Example of the presentation of different parameters. T S “H f’(iﬂ i
- ".""“-qu.,_‘__‘
s,
Monitored data
OLM2-unit: From the function categories the following para ’?\E’T d

Internal termperature

Power supply voitége and current -
Coll ¢lreuit and operating currents

Motor circuit, operation current and time
Operating times

Time between operations

Monitoring egulpment functions {watchdog)

and supervised:

Storage capacity OLM2-unit:

Last 32 alarm status records
Last 8 contact status records
Last 16 motor operation reccrds

Monitered function categories through OLM Explorer:

Status signals (circuit breaker open or closed)
Closing oparation

Opening opearation

Close-open cperaticn

Motor operation

Operating times
Operating speeds
Coil armaturs time
Coil peak currant
Damping time
QOvertravel and rebound
Counters recording the number of operations and number of motor
cperations

Motor psak current and spring charging time

Internal temperature of the cperating mechanism

Ambient tempsrature;

Pawer supply valtages and currents {OLM2 unit and heaters)
SF, density, with trend analysis

Contact wear {optional)

Contact stroke and contact position

The software is delivered with the OLM System and It contains a feature for automatic update of the software free of charge,

=
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OLM2

On-Line Monitoring System

1. Scope of supply
The following components ars Included In the dellvery of the
OLM System.

1.1 Hardware

1.1.1 OLM cubicle

The cublele containing the OLM?2 unit as well as the wiring of
all hardware included In the cubicle.

Cable glands for cable entry in the operating mechanism are
Included,.

1.2 Software
The OLM2 System Is deliverad with a CD- ROM contalning the
following software:

~ The OLM software with user manuals;
Configuration file for the individual OLM2 units;
Parameter file for OLM Explorer;

The installatlon manual.

1

1.3 Drawings
When the OLM System Is delivered together with the clrcuit

1.1.2 Current transformers for trip and close coil currents
2 pes. current transformers, one for measurement of close
coil current and cne for measurement of trip coll current,
focated in the OLM cubicle,

1.1.3 Shunt for motor current
1 shunt for measurement of motor current is located In the
OLM cubicls,

1.1.4 Travel transducer

incremental transducer for measuremant of contact travel
Including hardwarae for fixing and cable. The travel transducer
Is fitted to the cirouit breaker during Installation of the QLM
System,

1.1.56 Temperature sensors
Two PT 100 (including cable} for measurement of ambisnt

temperature Internal temperature of the operating mechanism,

The temperature sensor for the amblent temperature is fittad
to the underside of the OLM cubicle and connected to the

OLM2 unit. The temperature sensor for the internal tempera-
ture needs to be fitted during installation of the OLM System,

1.1.6 SF, density sensor
One or three SF, density sensors depending on whether the
circult breaker s three-pole or single-pole operated.

The density sensors are fitted during installation of the QLM
Syste_m.

K
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breaker, the circult diggram and wiring table are adapted to
the receive the wiring from the OLM cubicle.

2. ltems not included in the delivery

2.1 Current transformers for line current measurement
Line currant measurement is an option and the current irans-
formers necessary ars not included In the standard dellvery.

2.2 Server computer
Necessary for storage of data retrleved from OLM units.

2.3 Field bus converter

Connection of the server comptiter ta the OLM bus (RS 485
bus) requires a converter. There are two ways to connect the
converter, through a serial RS 232 port or through a USB port.

2.3.1 RS converter
Connection of a PC to the OLM bus requires a RS-422/486 to
RS-232 converter,

2,3.2USB to RS converter' )
Wh Reetion UF 118 OLM-bus to a PE is done through a
UsBY B wonvaret §0Sdliibe used.

PO ﬁi‘lﬁ& to RS wanyan

e et b bl b
2.4 Gonnectivti bETWéen OLM and server computer
A shiélded, twisted palr cable swtabfe for RS-485 is
recommended. , .




Optional

Accessories for cable installation

Easy installations for cables

A-Roxtee GF-{Compact-Frame) eable-entry-kit-combines reli-
able sealing of cables in cabinets with easy Iinstallation. The
CF can handle several even pre routed cables through the
same opening.

Multidiameter _

The CF uses adaptable Multldiameter technology. This en-
ables cables of a wide range of diameters to be sealed with a
perfect fit, even when tolerances and deviations from nominal
dimensions are considered. The medules are delivered with a
center core as a substliute for a cable. This means the entry
kit 1s adaptahble to different cable sizes, and to different num-
bers of penetrations.

Kit supplied

This Roxtec CF kit are designed followmg the flange standard
FL33 with a customized set of sealing modules to suii the
most common cables sizes on up to 12 cables in the cabinet
(as shown belfow).

For other dimenslons, please contact:
ABB, High Voliage Breakers, Ludvika, Sweden,

- Simple maintenance

A Roxtec CF can be opened and closed repeatedly for easy
installations and simple maintenance. Another benefit Is a buift
in spare capacity for possible new cables In the future. ’

Benefit summary
- Seals several cables and dlameters

— Openable frame for pre routed cables

~ Quick and easy instal btion ““""*“*Mm%

- Cable retention ESStis g ol
~ Small footprint In cablnet
— Rodent proof
-~ Halogen-free
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Seismic withstand capability

Seismic stress

There are many zones In the world where earthquakes may
oceur, and where circult breakers should be designed to with-
stand the corresponding stresses, When an earthquake occurs
the acceleration and amplitude of the motion of the ground will
vary in a statistical manner. The stress conditions are normalty
most severs in the horizontal direction. The type of soll (sand,
clay, rock, etc) has a strong influence on the actual local sever-
ity of an earthquake and the damage It may Indfict,

For technical purposes earthquake stresses are normally

When a RV clrcult breaker is subjected to an earthquake,

the motion of the ground will induce osciflations In the circuit

breaker with corresponding mechanical stress. The mechani-
cal stress will normally be most severs at the lower end of the
support column,

The circult breaker will have one or more natural osciilatlon
frequencies, elgenfrequencles, where the predominant one Is
typically a few Hz. Since the fraquency of typical earth quake
osclifations fs also of the order of a faw Hz, the actual stress
on the breaker will be amplified due to mechanical resonance.

defined by the maximum value of the horlzontal acceleration.
IEC 82271-300 specifies three values of maximum harizontal
acceleration, 2, 3, and & m/s?, corresponding to 0.2, 0.3, and
0.5 g, while IEEE 693 specifies 2.5 and 5 m/s?, corresponding
10 0.25 and 0.5 g.
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The degree of amplification depends on the eigenfrequency
and damping of the clrcuit breaker, and Is given by the
response spectra, specified by IEC 62271-300 or IEEE 6893,
Sometimes also other responsa spectra are used, e.g. from
Endesa or Edelca.

. Far the same maximum ground acceleration, the requirements

of IEEE 683 are more stringent than those of IEC 62271-300,
The major reason is that IEEE applies a safety factor 2 far the
mechanical strength of the Insulators, while IEC usas a factor 1.
In addition the IEEE response spectra are mors severe than
those of [EC.

Seismic capability of LTB and HPL circuit breakers

All standard versions of HPL- and LTB-circult breakers can
withstand selsmic accelerations below 0,3 g in accordance
with IEC 82271-300 and below 0.25 g in accordance with
IEEE 693 (see page 59 and 82). In order to withstand higher
earthquake stresses the circuit breakers may be provided with
retnforced support structures and/or reinforced Insulators. In
addition, and in order to handle the highest stresses, earth-
quake dampers may be applied on targe circuit bréakers,

¢




Earthquake dampers

An earthquake damper will Increase the damping of the natu-
ral oscillations of the circuit breaker. In this way the amplifica-
tton of earthquake stresses due to resonance Is significantly
decreassd, and the maximum mechanical stress on the circuit
breaker significantly reduced.

Flg. 1. ilustrates the principla of a damping unit. The support
frama (1) Is mounted on the bottom plate (3} on which four
damping cylinders (2) are assembled. The piston rods (4) are

Verification of selsmic capability

The selsmic capability of a circuit breaker may be verifled

by a direct test, where a complete circuit breaker, or pole, Is
subjected to simulated earthquake stress on a shaker table,
See Fig, 2.

An alternative method is to dstermine the sigenfrequencies
and damping of the circult breaker. This can be done e.g. by
a snap-back test, where a mechanical stress Is applied to the
breaker, and suddenly released. Based on eigenfrequencies

. fixed to the foundation holts. Betwaen the piston rod and the and damping, the resulting mechanilcal stress in critical parts

(

cylinder there is a piston system working, which is absorbing
friction energy during motion. This provides damping for the
complete circult breaker,

Since the cirouit breaker Is hanging in the dampers, the forces

of inertia during an earthquake can easfly inltlalize the motion of

the dampers without having to overcome the forces of gravity.
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Fig. 1. Support column of HV ¢ircuit breaker with earthquake damping unit.
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of the breaker may be determined by means of calculations.
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Quality control and testing

Quality

ABB High Voltage Products in Ludvika has an advanced
quality management system for devalopment, design, manu-
facturing, testing, sales and after sales service as well as for
environmental standards, and Is certified by Bureau Veritas
Caertification for 1ISO 9001 and 1SO 14001.

Testing resources

ABB has the facilities for carrying out development tests, typa
tests and routine tests on the clrcult breakers. The laborato-
rigs for testing are located in Ludvika close to the factories

Circuit breakers type L.TB D and three-pole operated circuit
breakers typa HPL and LTB E ars always routine tested as
complete three-phase units.

In general, the routine tests are performed according to IEC or
ANSI/IEEE standards.

The main routine tests steps with respect to IEC, IEEE and
ABB standards are summarized in the table below.

The entire routine tests for each clrouit breaker is documented

and the offices for development, deslgn and planning.

With these testing resources ABB is in the forefront in devel-
oping new and safe products for the 21st century.

Type tests

The High Power Laboratory is owned by ABB and has facili-
tles for high power tests, temperature rise tests and mechani-
cal tests. It Is also accradited by SWEDAC (Swedish Board for
Technlcal Accreditation).

In the STRI AB laboratory, mainly high voltage tests, environ-
mental and speclal long time duration tests are carried out,

In both laboratorfes tests in accordance with the requirements
stipulated in the International standards IEEE and IEC can be
performed, It is also possible to carry aut speclal tests specl-
fied by our customers.

The High Power Laboratory as well as STRI has status of
Independent laboratory and hoth are members of SATS
{Scandinavlan Assoclation for Testing of Electric Power Equip-
ment}, which in turn is a member of STL (Short Clreuit Testing
Llaison).

STL provides a forum for international collaboration between
testing organizations,

Routine tests

The routine tests are part of the process of producing the
clrcult breakers and are always performed with the same test
procedures, Irrespective whether or not the tests are witnessed
by the client’s representative.

The circuit breaker pole or poles are tested together with the
corresponding operating mechanism.

For single-pole aperated cirquit breakers type HPL B and LTB E,
the routine tests are atways individually performed for each pole.
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in a detalled routine test report, generated by the computer-
ized testing system. After verification by the ABB certified test
supervisor, this report Is provided to the customer as part of
the order documentation,

Summary of routine tests

IEC IEEE  ABB

Nameplate and design check X X X
Resistance measurament X ¥ X
(Components in auxiliary and control Gircuits)

Function check of auxiliary and control circuits X X X
Mechanical operating lest X X X
Resistance measurement (Maln circuit) X X X
Distectric test (Auxiliary and control cireuilt) X
QOverpressure fest - - - X
Dielectric tast (Main clrcuif) x
Tightness test x

Description .
A summary descrdtion of the ABB production and routine
tests precess Is provided in the brochura 1HSM 9543 21.03.
A detalled description of the routine483tsys given in the docu-
ment THSB 4154 09-648, .~ cfw




Pr\ocesses and support

The circuit breaker org &l‘zation is process-coriented Production and Assembly
with focus on deliveries to customers. The process is All employees are trained and certified with respect to thelr
continuously optimized with respect to time and quality. responsibilitles.
Inspections and test plans together with inspection records
Sales and Order handling and control cards have been prepared for all circult break-
In order to assure that the deliveries fulfill the requirements In ers In order to assure that all activities and the assembly are
the Purchase Order (P.Q.) speclal attentlon Is focussed on: performed according to the specification.
- Assuring the hand over of the P.O. from the Sales o the Service and Spares
Order department. : The circult breaker unit takes care of the customer's require-
= Order clarification, assuring the particular tasks of order, ments with respect to service and spare parts. Certified trav-
( ; order design, purchaslng and production departments. eling service englneers are avallable at the plant In Ludvika,
; — Posslble order modificatlons. Also, In order to be able to assist our customners as fast as

possible, local service centers are established in several parts
The tools to monitor the orders are continuously improved In of the world.
order to give our customers the best possible service,

in case of emergencles a 24-hour telephone support is available

Supply management and Purchasing " {ph.: +46 70 3505350).
The clrcuit breaker unit has well defined processes for selec- :
tion and approval of suppliers. By calling this number customers will get In touch with one

of our representatives for iImmediate consuitation and action
Speclal attention is addressed to audits at the suppliers plant,  planning.
the manufacturing, Inspection and Test Plan (ITP) and the On
Time Delivery (CTD) monitoring. Research and Development

The R&D process is utilizing a project management model
The suppliers are evaluated continuously with respect to qual-  with well-defined gates In order to assure that all customer
ity and OBDT. requirements and technical issues are addressed.
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Inquiry data

Live tank circuit breaker

As a minimum the following information is required and can preferably be copied
and sent along with your inquiry. -

PROJECT DATA

End customer

Name of projest

Standard / Customer specification
Number of circuit breakers
Delivary time

APPLICATION } ((
Lins -
Transformer

Reactor banks

Capaclior banks

Other service duty

Number of operations per ysar

SYSTEM PARAMETERS

Rated voltage

Rated fraquency

Rated normal current

Maximum breaking current

LIWL {Lightning Impulse 1.2/50 ps)

SIWL (8witching tmpulse 25/2500 ps, for U, 2800 kv)
Power frequency withstand voltage

Grounded / Ungrounded neutral

AMBIENT CONDITIONS

Ambient temperatura {max - min) .
Altituds (m.a.sl) (
Earthguake withstand requirements

BASIC MECHANICAL PARAMETERS
Threa-pole / Single-pole operation
Preinsertion reslsters (PIR) for line circuit breakers
Type of high voltage terminal {([EC/NEMA/DIN)
Insulator material {porcetain or composite)
Insulator color

(Porcelain: brown or gray)

{Composite: only gray}
Minimum creepage distance mm or mm/kV
Phase distance (center-to-center)
Support structure (helght)
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As a minimum the following information is required and can preferably be copied
and sent along with your inquiry.

OPTIONAL MECHANICAL PARAMETERS
Bursting discs

Bracket for CT

Primary conneetlons CB - CT

Manual trip

- DATA FOROPERARNG MECHAMSM— e
( i Control voltage (Coils and relays)
Motor voltage '
AC-voltage (neaters, etcl)
Number of free auxiliary contacts
Speclal requlrements

ACCESSORIES
SF, gas for pressurizing
Gas filling squipment
Controlled Switching (Switchsync™)
Condition menitering (CLM)
Test equipment
- SA10
- Programma
Tocls

Spars parts

NOTE! For information regarding the parameters asked for see chapter *Explanaticn™
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Contact us

ABB AB ' GCopyright 2014 ABB. Al rights reserved

High Voitage Products

SE-771 80 LUDVIKA, SWEDEN . NOTEI ABB AB is working continuously to Improve the
Phone: +46 (0)240 78 20 00 products. Wa therefore reserve the right to change designs,
Fax:  +46 (0)240 78 38 50 dimensions and data without prior notice,

E-mall: circuit,breaker-sales@se.abb.com

www.abb.com
www.abb.com/highvoltage
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bozena.trajer@pl.abb.com’
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ABB
Data Schedule : Current Transformer
Date : 2016-01-08 Name:
Our ref: KU 17/16 Revision !
Project : C\Ez\project

General data
Quantity
Type
Standards
Design

Insulation

Manufacturer, country

3
PA123

IEC 61869-2

Qutdoor

Oil / paper hermetic
ABB, Poland

Service conditions '
Highest voltage of a system (phase-to-phase) Uy,

kV r.m.s. 123

Rated frequency fg Hz 50

Ambient air temperature (Temperature category) °C -40/ +40

Average amblent atr temp {period-24h) T¥ 35

Altitude m 1000 (
Seismic activity Negligible '

Rated Insulation level
Highest voltage for equipment (phase-to-phase) U
Rated lighthing impulse withstand voltage 1,2/50 us
Rated power-frequency withstand voltage, dry
Rated power-frequency withstand voitage, wet

kV r.m.s. 123
kv peak 550
kvrm.s. 230
kV r.m.s. 230

Current ratings

Rated primary current |, Ar.m.s. 200-400-800
Rated continuous thermal current 1.y, Ar.m.s. 240-480-960
Rated short-time thermal current ly, / time kAmmesyfsy  20-31,5-31,5/1
Rated dynamic current |4, l_lﬁ lh 50-80-80
namic curs BRNA
Reconnection e BRPHO C OFY rimary 1:2:4
Accuricy Fatirigs bt
Core No. | Terminals Ratio A [A Accuracy Rct75 No. of terminal | Cover for
box sealing
1 $1-582 200-400-800/5 1-10VA 0,25% FS10 - -
2 51-82 200-400-800/5 1-10VA 0,5% FS10 - -
3,4 $1-52 200-400-800/5 10VA 5P30 -

*) Calibrated winding

Calibration certificate will be issued by OUM Ostroteka (Local Verifica
GUM (Polish National Metrology Institute). Calibration cegtificate la

feka ), the focal unit of

Product data
Dimension drawing
Rating plate language
Insulator type / colour
Minimum creepage distance
Minfmum arcing distance
Primary terminal type

Earthing terminals type
Secondary terminal type

Cable glands — terminal box No. 1

En ol

1005

Al flat pad 100x120 7=20 mm;

AxD=14/50x50mm
2 x $14 / 50-60mm

Phoenlix rail terminal blocks;

spring, type ST 10
Polyamide; 2xM40

M40 (cable diam. 19-28 mm), with

strain relief;
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Withstand test load on primary terminal FR
Painting (colour)
B\ )

AN \\Housmg above insulator

‘\\ Housing below insulator
Total weight
Weight of ol
Insulating oil type

Packing
Shipping weig
Shipping volume

{Static/Dyn)N

kg
kg

kg/units
m3/units

Page2/2
3600/5000

RAL 7035 Light grey

RAL 7035 Light grey

420

120

Nynas Nytro 10XN — inhibited
mineral insulating oil acc, to IEC
60296

Vertical -3-pack wooden crate
1500

6,4




AL ED HD
RismD

r

%

A

||| TokoB TpaHcdopmaTop | [ PAT28 |
Visonaumonto 123/230/560 kV| Crawapr [ IEC 618692 |  fn | 50Hz |
Temn. o e
¢||{Tvn ra macrioto| Nytro 10XN jTﬁénﬁaﬁ gg;go| 420/120kg | puammson |-40°C— +40°C]
Cepuer N SIN -] } ] : i
Kn | 200-400-800/5-5-5-5  AIA | A
D lin/1s [ 20-31,6315 kA - gyn [ 50-60-80 KA | Al
lo [ 240-480-980 A |
151-182 281-252 351-352 451-452 551-552 651-652
A | B 5 5 5
VA {110 | 1-10 | 10 10
_ K. 1025]|.06 | 5P | 5P
“JE FS/ALF| 10 [ 10 -| 30 [+ 30 | N
- | TpchnomepaHe"] BepTM!{aﬂHO/XOpMéOHT&lnHO |
F
al. s |2, %, Aluminium sheet/ Blacha aluminiowe:
§ 3 (539 i EN AW-5754{AlMg3) Anodizing/ Anadowonie 150 7599 Bloc/ G
gpg 18R 53] Motedal slondordj Standard materialu: Layer thisckness/ Grubost warstwy 20um ock/ Czaray
Ti5 (52730 ;| Enams-1/EN 573-3
§§ 158138, Material: /Materiof: Coating: /Pwotoka: Colour: / Keloe:
g8r 2718 g
5 3 e . . B m of: je .t ication:, anie: Sre:
el [l E R | Luienieck TEO[Z0IE [ L T Jeeon "RY
i E§ gif i E‘E;‘ Checked by: Dote: / Dato: Nome of itemn:/Crups mot.if Tille:/Tylui:
§'§§E§: E‘ g Sprowdzit | oo = E_é
Egg‘fg g-g- ;; 2 [approved by: _ Pate: / Daoto: Moss:/Moso: -NO.I"IE’ p[ate?/ Tanguege
Hifzeslaas|g 2§ [2otwmsat | ~oo-o- alialelvmhil N Tobliczka znamionowa [EN/PL
M 2‘§§ £ % ¥ | Revision:/Rewizjo: g,igogg?bgeﬁggg%g;eﬂh/ ;Bgl;;,%ﬁ;]gneun}gg;wntScale:/sm:lo: Sheel no,
gﬁvé’ ; 5 § g': 3 FgPHV : Pocumant no,;/Dokument nr:
-§§Eag é§§ ABB BB Sp z 0.0. Power Products 2GKK614003/ KU17/16 | ?‘ﬂs. Y, \
I - 7 | 3 | Z | 3 | 3




e

Ry
(r N w\
Mnaba
Pfum—__——“m~—?2
|_ Yy Yy VY Y _’
Ip]
e
T rrrrrT T T T
L@ mamsmemses [T
Terminal box =
EﬂeKm'DUL‘!eCKO CcxemMQ Hda U3M@D60meﬂ_eH_ ‘_meHC(DODMQmOF
BHWMMAHWE! '
. 1. BUCOKO HANPEXEHWE NPW QTBOPERW TOKQOBY BTOPUYHK KNEMMK XSt - XS2
2. MO BPEME HA PABOTA HA W3MEPBATENHWA TPAHC®OPMATOP KIIEMA tgd TPABBA LA BbIE IAIEMEHA
N )
£80 .
. -._-.——__—_‘ . - Y o Y
I BaERE T OPWIVIHATTA
| A ! ‘s &T PL’ 2N
) g By Aluminium shdgty Blacha oluminiows: /NG B
| Fla¥8|88 | en aw-s75e{ai 3% Anadizing/ Anodowenle 150 7599 15 ‘
g‘é f3712: 41 Moteriol slondord? tondard maleriotu: Layer thisckness/ Grubost warstwy 20 @Ejg Czo -)
11t $a%[27 21 EN 485-1/EN 573-3 o b |
%g'g f ‘z § 8 Material: /Materiat: Cooting: /Pwotoka: \\ { our;_‘}.af‘s&)"
3 s (g8sied . . [Dote: / Data: Replocement of:/Zostapuje rys, nr.i plicotion: Jouat T ; Page st
A7 [ad|Ey fgesser v Lublenieckq 30{2016 | == FWQW A4
i fg s 5%‘ gi‘&' Checked by: Dote: / Data: Nome of iterai/Grupa mot:f Tille:/Tywh:— -/ L . > 7 — A
i;ée 2370y S — Diagram plate/ —t
ENe M YL B B I Dote: / Dota;  [Moss:/Mese: : : ‘ L
33%:; % ; § Ried | Tabliczka schematowa ENJEL
3| + at: " apartment; . - .
%i g '§_ 3 §§ a‘gi Revision:/Rewizjo: %gfgg{fof;_zggg%};? v/ /B?:‘:z o o jgn 252 ;n [ Sco!a./’Sknlo. — Smei o
a.-av'g f i . i 1 7/
sziés ] 5% ABB  AGB Sp z 0.0, Power Products 2GKK614004/KU 17/16  fism
I | 2 | 3 | 4 | D | 0

RS

7







- 'Pm'

*} PoLSHIE CANTIUM
- AsRERVTACI




High Voltage Products

PA 123/PA 145 Current transformer
Installation and operation manual

Your safety firstl

This is the reascn why our Instruction begins with the following

guidelines:

— Use the transformer for its intended purpose.

— Observe the technical data given in the rating plate and In the
spemf icaticn,

~ To facilitate and ensure high quality standards, the installation
should be carrded out by trained personnel or supervised by the
service department of ABB,

~ Operations have to be carried out by specially trained electri-
clans who ars familiar with the following instructions.

— It is recornmended to observe the standards (DIN VDE/IEC)
and {ocal H&S regulations as well as the regquirements of the
local electric authority.

- Transformer work should be changed over in accordance with

the instructions in the manual.

- All documentation should be avallable to all parsons involved In
installation, maintenance and operation.

~ Operating personnel shall bear all responsibility for all aspects
related to tha cparational safety as stated in EN 50110 (VDE
0105) and national regutations,

- Cbserve the safety rules, which are compliant with EN'50110
(VDE 0105) standard on ensuring a dead state at tha site of
works carried out on a transformer.

If you have any questions regarding ihe information contained in (
this manual, our organisatlon wil provide the necessary
information, 2
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For your own safety:

tq explain the mode of oparation and — Make surs that all installation, service and maintenance works
" are performed by professionals,

— Maks sure that during all the phases (installation, service, up-

Important informatjo
This manual is inten
installation ef the progu

NOTE: keeping} all applicable regulations will be preserved,
All description$ contaified In this document are for general - Ensure that the guidalines contained in this manual are
* information only and do not include specific design followed.,

requirements, Please refer 1o the exact design decumen-
tation while connecting the device.

Basle guidelines for this manual
— Operating A ading ail prog Bead the relevant chapters of this manualfo provide adequate
( ( -erty damage, serious injury or death, The person responsible for operation, Chapters are rmarked according to their significance.
the installation of the device should read the following instructions
and follow the recornmendations contalned herein,

. A Forthe purposes of this manual, failure to follow
A the instructions concerning the dangers could
— result in death or serlous Injury.

2 PA 123/PA 145 Current transformer
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PA 123/PA 145 Current transformer

1. Introduction

The subject of this manual ars typa PA 123 and PA 145 averhead
current transformers. These transformers are used for feeding
measurement and proteciion systems in power networks with
maximum system voltage of 123 KV and 145 kV or lower (the
greatest effective value of phase-to-phase voltage) and 50 Hz fre-
quancy. They are designed elther to operate in grids with
effectively earthed or insulated nautral peints or in compensated
networks,

given when submitting the order and in accordance with the
design documantation parameters.

Any damage found or other error should be immediately notifted
to the manufacturer, and, if appropriate, the carrier, Sending pho-
tos of damage will be helpful in its assessment. ‘

3. Transportation, unpacking, ilfting

Transformers may be transported in gither vertical or harizontal
position.

In the casse of herizontal transportation, transformers should be

2_Transformer Hp[i\mry

. Typically, the transformers are delivered in bulk packaging (3 pcs)

whera thay are stacked vertically. The packaging is in the form of
a complete crats, ' .

The delivered transformers are fully assembled, tested and ready
for direct use, Product testing profocols are delivered together
with the transformers.

Immediately after delivery, check whether the transformer has not
been damaged during transportation; Check the transport packs
aging. Damaged packing may point out to careless handling of
the transformer. Next, check the transformer itself. Special atten-
tion should ba paid to possible damage of sheds and binder at
insulator flanges, to the tighiness of the transformer and the cor-
rect oil level indication in the devica,

Ona should ensure that technical parameters of the transformer
given in tha rating plaie are in accordance with the parameters

fransported on a special bed In accordance with the method as
shown in Figure 1. Additionally, before laying the transformer,
restrain fts compansation beliows by inserting a flexible disc made
of, for exampla, po!yurethéne foam, under the bellows cover, Dur-
Ing horizontal transportation, the compensation bellows cannot
hava any freedom of movement due to their flexibility and possibil-
ity of damage,

In vertical transportation, due to the high position of the centre of
gravity, the transformer should betransported on arms-or plat-
forms expanding spacing of the base. Those elements shall be
removed before setting the transformer on the support structurs
{in the working location). .

Transfaormers should be lifted with a crane with appropriéte lcad
capacity using two slings of the same length (min, 1.5 m), Hooks
should be attached to the gpenings designed for that purpose
located In the transformer haad enclosure {see Fig. 1. v

. ] [/
L '

4 PA 123/8A 145 Current transformer

7

o /

BRPHO C OPHIrHANA




4, Storage

Transformers should be stored on a levelied and hardened
surface, preferably in the original packaging, In the case of long-
term storage, it is recommended to protect contact surfaces
against corrosion.

Transformers can be stored In the open air for up to twa years. If
this period is exceeded, it is recommended to place transformers
in a well-ventilated rcom or under a roof, and to insert sifica gel or
another molsture absorbent Into terminal boxes,

5. Installation

All contact surfaces of the primary terminals should be even and
cleaned from the oxide layer befora connecting. In the case of
copper terminals, use of extraction naphtha is usually sufficient,
Conducting grease can be applled in order to improve contact,
Ths line cable terminals should ba tightened with M12 bolts
{stainless bolts are recommended) to such prepared terminals, An
incorrectly performed primary connection will lead to excessive
heating of the transformer, which can causs its damaging. Primary
connections should be made In such a way so as to minimise
mechanical static loads of the transformer terminals, 1t is recom-

mandad-to-use-flexiblo-clements-as-rigid-cennections ray-catse

The suppart structure should be flat and horizontal, Levellng
correction can be parformed using distance washers, placing
them between the transformer and the structure. Observa the
notes given in iterm 3 while shifting the transformer, It should be
fastened to the strustura with screw elements of an adequate
size. The support struciure and fastening elements are not
Included in the delivery,

The transformer should be placed in the vertical position-at least
24 h before energising.

5.1, Earthing terminals

Two earthing terminals are found on the base of the transformer
across ils diagonal. Prior to connection, the contact surface of the
terminals shauld be thoroughly cleaned from oxide layers so it
becomes uniform and smocth, Additionally, a thin layer of con-
ducting grease can be applied in order to improve contact. The
earthing should be connacted with stainless bolts,

5.2, Primary terminals

Primary terminals of the transformer, marked as P1 and P2, are
placed on the opposite sides of the head. In the case of recon-
nectable transformer, up to 3 P2 terminals can bs found on the
primary side, marked with respective values of the rated primary
current.

Reconnection of the primary winding to the required current rangs
s performed by placing a detachabls terminal {bokt cr flat) in the
location marked with tha respective current value. These terminals
shoufd be fastened to the transformer with four supplied M12
bolts. Contact surfaces should be cleaned beforehand.

damaga of the transformer, The maximum allowable static load of
each transformer terminal Is equal to 3,600 N In any direction. At
the same time, only one terminal can be loaded with such forca.
Also, it is recommended to maintain the sum of tha loads asting
on the primary terminals during normal operation of the trans-
former below 50% of such a value,

6.3, Secondary terminals

Secondary windings are connected to terminal blocks placed in
the terminal box on the bottom of tha transformer, Thase are typl-
cally Phoenix 8T spring connectors with termirials adapted to
connection of cables of cross-section up to 10 mm2 or up to 6
mm2, Each termingl is described in accordance with winding
markings gliven on the rating and schematic diagram plates,
Yellow-green terminals (with the earthing mark) ara Intended for
garthing secondary windings with the uss of pushed crosswise
bridges. The crosswise bridge can be remaved with a screwdriver,
by inserting it in the slit and levering.

Optionally, the connactors to which metering windings ars led may
be adapted for sealing with use of a transparent cover,

The current coll screen is led out with a pin through tha resin
bushing {tg & terminaf).

Arating plate Is placed on the external sida of the door, while the
schematic diagram plate is placed inside.

In the bottem well of the terminal box, thers is & plate with open-
ings for glands for secondary clrcuits' connection cables. In the
typical execution, they are two M40 glands with ths cheking range
of 19 mm - 28 mm,

An example of a terminal box for secondary windings of ths trans-
former is shown in Figure 2.

(.
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Flg. 2. Example of a terminal box

Connect external circuilts to secondary terminals of the current
transformer of the transformer pursuant to the deslgn documents
and wiring shown on the schamatic diagram plate.
The current coil screen terminal (tg &) should be sarthed with a
jumper during normal transformer operation.
Connectors Inside tha terminal box are arranged g0 that, when
using crosswise bridges, earthing is possible for any secondary
terminal of a given winding. '
— Transformer with taps on the secondary side:
In the case of a fransformer with reconnection on the secondary
side, unused taps should remain unearthed, and only one of the
terminals, to which clrcuits are connected for a given secondary
winding, should ba earthed.
- Unused windings:
Utmost terminals {with reconnection on the secondary site,
these are terminals corresponding to the highest ratio} of the
unused secondary winding should be shorted with each oiher
{with a cable of minimum cross section of 6 mm?) and earthed
with a crosswise bridge, Each unused windlng should ba
earthed in only one point, :

NOTE:
Opening of the secondary circuit o
~ normal operation causes appearan
terminals of this clreuit, which Is dangerous for personnel
and may cause damage of the transformer insulation.

G PA 123/PA 145 C'urrent transformer )

8. Bolt tightening torques

‘B0 Nm
280 Nm

Primary termirial bolts 112
Bolts fastening the {ransformer to the suppori structure

7. Operation and maintenance
NOTE:
_ A Combined transformers ara HV equipment, hence appro-
priale safaty precautions shall be cbserved during their
operation,
The meatrological range of the transformer Is guaranteed
axclusively in the fleld determined by the applicable
standard on the basis of rated data, The standard is given
on the rating plate of the transformar. The metrological
range of the transformer Is also shown in the record of the
test of product, which is supplied with the transformer,
Metrological values of the fransformer are not guaranteed
in any way beyond this field.

7.1, Operation

Transformers do not require special servicing. Visual inspection is
usually sufficient, The check-list is placed at the end of this
manual.

et t e s,
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Visual inspection:

Visual inspection should be based on:

~ the position of the oil level indicator,

— lightness of the transformer,

~ lack of mechanical damage,

- condition of the Insulator and binder connecting the insulator
with flanges,

Cecasionally, check the tightening degrea of the primary

{erminals.

,:mmmlhemiransfcrmenﬂghtnessisawpaﬁiculawmp@rtaatgﬁt@d@n@s«lnwm~m~mmmmmm

the case of oil leaks moisture can penetrats the device. Small
insulator damage may be repaired on site.

Oil level indicator:

* Changas of the position of the oil lavel indicator depend on oil
temperature in the transformear. The position of the indicator
should be in the green field range. Shifting of the indicator to the
tipper of bottomn red field points out to incorrect fransformer oper-
ation. In such a case, the transformer should ba put out of
service, and the manufacturer should be contacted.

Cn the lid covering the head stainless steel expansicn bellows (1)
are placed, used for campensation of oil velume thermal changes
in the transformer. The il level indicator. (2) is placed on the upper
surface of the bellows, The bellows are placed in a metal cover (3)
equipped with a view-findler (4}, Cover remaval does not rasult ks

unsealing of the transformer. The whola compensation system is
shown in Figure 3.

Position of the oil level Indicator Interpretation

Indlcator In the green area Correct transformer operation
Oil pressure too high
Transformer over heating

Gil gastfication

{insulation failure)

Further inspection necessary
Suspicion of oll leakage (molsture -
may penetrale inslde)

Further Inspection necessary

Indicator on the upper red field

Indicator on the lower red field

NOTE:
Oll level indication for all three transformers installed on
adjacent phases should be almost equal,

Measurement of the dielectric loss factor tg 5:

During measurement of the diglactric loss factor tg 6, the measur-
Ing bridge should be connecled to the correct terminal marked
with tha tg 6 symicol. Ons should remember to earth it after per-
forming the measurament. Usually, the test voltage should equal
10 kY RMS, and it sheuld be applied across transformer primary
terminals and earth, : o

P
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Oil sampling: 8. Transformer construction

Dus to the fact that transformers are alr-tight, they do not require PA 123 or PA 145 type curent transformer comprises a current
periodical oil checking. Cil used in the transformer meets the coll in a tight enclosure filed with transformer oil.

requirements of the PN-EN 60206 (IEC 60296) standard, This Is a "top core” typa structura where the magnetic toroldat

it is recommendead to check the oil after 15-20 years of operation  cores are located in the transformer head., The cores with
or after a non-conformity state if there are suspicions as 1o trans- secondary windings are additionally encapsulated in a metal can

former efficiency.

connected via & tubs 1o lerminal box tg & terminal, Beth the metal

Contact the manufasturer in order to obtain necessary instructions  can as well as the tube are insulated with oil impregnated
concerning oil sampling. If oil samples are taken during the guar- electrical grade paper, The distribution of electrlc stresses in the
antes period without the manufacturers permission, the device paper insulatlon Is capacitor controlled. En extericr screen Is

loses its guarantes:

7.2. Corrosion protection

locatectexternaHo-the-coitconnectecHo-the-primarytermingh———————————
inside the head.
Buch a call structure provides the following advantages:

External elements of the transiormer casing ara made inthe form  protection of devices connected to the terminal in the event of

of aluminium alloy casts, resistant to corrosion, Casts can be primary insulation perforation, equalisation of electrical stresses in
unpainted or painted. Typical colours in the case of painted casts  primary insulation and a facility fer measuring the 1g & coefficlent

include light-grey (RAL 7036) or grey-green (RAL 7033): While on the primary insulation only.

remaining metal elermnents, such as bolts, are made of stainless

steel,

Fig.'dPA 123 and PA 145 current transformers struciure

8 PA 123/PA 145 Current fransformer
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1. base
2, hollaw insulator
3. head
4. expanslon bellows in casing
5, current coll
8, secondary colls terminal box
7. P2 primary terminals
8. P4 primary terminal
9, mounts for fastening the
transformer
10. holes for lifting the unlt
11. oll level indicator

~ ( = i
BAPHC ¢ OPUMARANA

.

TETIT ANer sty r‘m%



{

Tha transformer primary insulation constitutes electric grade
paper dried at a high temperature and high vacuum impregnated
with transformer oil. The free spaces insids the transformer are
filled with transformer oil,

External insulation comprises a hollow insulator made cut of elec-
trical porcelain with brown enamel or a glasa reinforced plastic
{FRP) tube coated with gray silicon rubber,

The seals in the transformer are of the o-ring type, and they are
mads of NBR oil-resistant rubber,

Primary materials used in the transformer:

— . - o
—edf c8liDEAtION Of Measuring windings has-been perfermed;-addi=

tional respective markings (designations) have been placed on the
transformer and the rating plate (where required),

9. Disposal

During correct operation and when no mechanical damage _
occurs, the transformer should operate over 30 years, Onca this
period of time has expired or.if operation is no longer required, itis
recommended to dispose of the transformer,

Item Material Quantlty fkg]
i Copper (Cu - ETP}" 20
2 Aluminlum alloy AG-Al Si10Mg {Cu) 80
3 Stee! 20
4 Transformer plate 50 - 160
5, Permalloy (iron-nickel afloy) 10
6 Mineral transformer oil 120
7 Flectrical grade paper 25
8 Solid Insulation materials (epoxy resin, bakelits 10
paper}
9 Porcelain 80
10 Composite insulator 20
ltems 9 and 10 alternatively,

Above values are approximats,

8.1, Recycling and dispesal proceedings

Recyeling and disposal should meat national {or local) regulations, -

On the territory of the Republic of Potand, the manner by which
the transformer should be recycled and disposed is defined in the
Waste Act of 14 December 2012, published in Journal of Laws,
2013, item 21, as amended.

PA 123/PA 145 Current transformer 9
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