i

WL e st & NP0 N
- ainl

e
A S R

‘ { ‘.1_ _ ) - . . L L e i e ,-~.,_.:T. bl LD e b Ve L2 4 ke A
- AP | sz
i Installation/Maintenance Instructions

ASEA BROWN BOVERI

SFe Power Circuit Breaker

SFe Single Pressure (Puffer)
Outdoor Power Circuit Breaker

121 PA 40 16/20/30 B
145 PA 40 16/20/30 B




T PAL

CONTENTS
PART ! INTRODUCTION PAGE 454 Filling the Circuit Breaker with SFs Gas .......
4.6 Moisture Measurement .............. ...
1.0 INTRODUCTION AND GENERAL 4.7 Leak Testing .......ovvnrriirininiiienannnnn.
DESCRIPTION .. . ittt et renennnns 1 4.8 Hydraulic System Check......................
1.1 LT oo T T N 1 4.9 Functional Testing ...................... e
1.2 Explanation of Type Description................. 1
Operating Instructions and Commissioning PART lll TROUBLESHOOTING P
DOCUMENTS ...ttt irn e iicnnnenrnnannns 1
2.0 GENERAL DESCRIPTION ........cciviininnnns 1 0] TROUBLESHOOTING ..............coooiol. ..
3.0 COMPONENT FUNCTION AND DESCRIPTION.. 1 1.1 SFe Gas Pressure Alarm ......................
31 I 1. S 1 1.2 Hydraulic Oil Pressure Alarm .................
3.2 Entrance Bushings .............cciiiiiiiiinnnn 1 1.3 Breaker Closing and Opening at )
3.3 Current Transformers. ...........ccviiiiiinnnnn. 1 ErraticSpeeds ..ot i,
3.4 o} (=T 07«1 (-1 £ N 1 1.4 Heaters .........cooviiiiiii it ieeennnnn.
35 Operating Mechanism Interrupter Connection.... 3 1.5 Circuit Breaker Timing .......................
3.6 Hydraulic Operating Mechanism ................ 3 1.6 Control System ................ i,
360 O PUMP ..ottt iir i 3 17 Current Transformers ........................
36.2 OilPressureSwitch..............ccciveiirinnnn.. 3 1.8 Low Nitrogen Alarm ..........................
3.6.3 Pressure Limiting Valve ......................... 3
364 Manual Relief Valve. ..........oueveeeesinnannnn, 3 PART IV MAINTENANCE P
3.6.5 DrainValve .. ... ... ittt ciiaiinns 3
36.6 Check Valves .........coeiiiniivrirninnnnnnnnss 3 11 Maintenance Frequency ......................
367  Orfice. ... e s 3 1.2 Contact Replacement...................... ...
36.8 Pressure Gauge ......ouit ittt e 4 13 Disassembly Procedures......................
36.9  Filler oo, 4 14 General Cleanliness ...........................
B.6.10  OFHCES . ettt e e 4 1.5 Lubrication ........otiiveiiiiiie e,
3611 O TaANK ittt et e e 4 16 Locking...........ooooeiviiiii L
3.6.12 Low Pressure Safety Vaive ...................... 4 17 Seals ........coooiiiiiiiiiiii
3613 Solenoid Valves . .........ouevee e e, 4 2.0 REMOVING A BREAKER FROM SERVICE ... ..
3.6.14 Parallel Changeover Valves ..................... 4 21 Preparation for Maintenance...................
3.6.15 Hydraulic ACtUAIOr ....ovviveeeeeeeienennnss 4 22 Gas Handling Safety Precaution ...............
3.6.16 Hydraulic Accumuiator .............eovvvnor... 4 23 Removing SFe Gas from Breaker ...............
3.6.17 Various Orifices ... .........oeeeeneeeeennan, 4 24 Opening the Breaker .................. ERRERRRE
3.6.18 Service CONNECHION ....'euers e, 4 25 Removing Desiccant...........................
3.6.19 Operating Mechanism Condensation Heater ..... 4 28 Replacing Desiccant....................... ...
3620 Manual Trp.....vinneeneaens e eeneannnnn, 4 27  Contact Inspection and Replacement...........
3621 DUAI THP - vt e 4 2.8 Removing Interrupters .........coovveennnnn...
3.7 Transition HOUSING . ....ovoeer e, 4 29 Breaker Assembly ...l
KR Control Cabinet . ...........coviiiieiinnnens, 4 3.0 MAINTENANCE OF OPERATING
3.8.1 Density Monitor .............. ... coiiiinnnenn., 4 ,MECHAN'SM """"""""""""""""
40 Description of Electrical Operation .............. 5 31 Ol Level......oooeivii,
4.1 DC COMIOl «veeiee ittt 5 3.2 Pipe Joints.............oooiviii
4.2 AC Control ... i e 5 3.3 Draining Hydraulic Oil..........................
34 Filling with Hydrautic Qil ......................
PART Il RECEIVING, HANDLING, 3.4.1 Addu_wg Qil..... R LR R R PP PR PRP PRI
STORING AND ERECTION PAGE 3.42 Purging Hydraul!c System ....... CEETTRRRPEREPD
_ 3.5 General Hydraulic System Operating
Instructions . ...
20 HANDUNG .11 LIL TG a8 pressure Gauge Gheai 111111
30  STORING .vvnoenosss g 37 Hydaulc g’.fss‘gesfwf"’r‘l_'.'f """"""""""
40  ERECTION OF THE BREAKER ................. : ycrauic Uit and Service Lile ...
4.1 Prepca:ration for Instailation ..................... g 4.0 RUPTURE DISK REPLACEMENT ..............
42 I 1 T« 8 4.1 INSTALLING OF PROTECTIVE COVER .........
43 Grounding .. ..o i e e i 8 PART V EQUIPMENT, SPARE PARTS
4.4 Installation of Bushing Terminais................ 8 AND MAINTENANCE MATERIAL PA
45 CommIsSSIONING ......cciiiiitiiriiiinrerinannn 9
4.5.1 Control and Secondary Wiring .................. 9 1.0 GENERAL . vttt e
452 Current Transformers. .......covievvieennennnns 9 20 EQUIPMENT .. e
4.5.3 Pole Resistance Measurement .................. 9 2.1 VBCUUM PUMP . o e




bows o

1B 64.1.7-1C

INSTALLATION & MAINTENANCE NOTES

BREAKER SERIAL NUMBER
LOCATION

This installation/Maintenance Instruction Book 1B 6.4.1.7-1C consists of 64 pages. Should
you desire the complete document, please order directly from the Marketing Department,
ASEA Brown Boveri, 125 Theobold Ave., Greensburg, PA 15601.

Thesr IMSTFUSTIONS OO NOT LUIPGrt 10 COver ail details OF var@atigns In @GUIDMENT NG 10 NToV.JC T0r every passtbie tontingency (o be
ME: n CONNeCTION with installation, operation, gr maintenance. Should further intormation De des(rea or should particular nroblems
arrse which are not caveren sutficientiy iQr the purchaser S Durposes the matte” should be retarred 10 the nearest District O ffice




L] a3
1B 6.4.1.7-1C
CONTENTS
PAGE ii
PART V {continued) PAGE  FIGURE ' PAGE
22 Vacuum GaUGe ...cuverrarariaraatecnnsanraess 20 22A SFe Gas Pressure As A Function of
2.3 Portable Filter Assembly .......coo it 20 Temperature-Density Chart {Standard Brkr) .
2.4 Hose Assembligs . .....civiiiiiiinii e 22 22B SFs Gas Pressure As A Function of
2.5 Gas Service TransferCart ..........ooonvienns 22 Temperature-Density Chart (Cold Weather Brkr) .
2.6 Gas Cylinder Regulator...........oooeveinnnn . 22 23 Schematic Wiring Diagram.........cc.ovaenes 42
2.7 Leak Detector....coiiieinrerrnnrsirvrocrnonens 22 24 Schematic Wiring Diagram Code............... 43
28 Moisture Analyzer .......overvveeens e 22 25 Breaker Ingtallation. . ........ocviiiriraeaeiann 44
2.9 Timing Devices .....cocienivranninaaiianains 22 26 Breaker Installation. .........coooiveiniiiann 44
2.10 Microhm Measurement Equipment ..... AP 22 27 Terminal Installation........ccooiriveraiiiaaees 44
3.0 TOOLS & EQUIPMENT FOR INSTALLATION 28 Foundation Mounting. . ....coeeririaraniannas 44
AND MAINTENANCE ... ..icieienninnrinnas 22 29 SFe Gas Service With A Service Unit ........... 45
3.1 Common TOOIS. ..o iiirevniiannanaanneneasnas 22 30 SF. Gas Service Without A Service Unit ........ 45
a2 Special TOOIS . .cvverrirermiirriarenaaa 2z A Oscillograph Record Open ............ccoeene 46
4.0 MAINTENANCE MATERIAL ............ccontts 22 32 Osciliograph Record Closed ..............ooeve 46
4.1 Sulfur Hexaftuoride....... .o 22 a3 Time Distance Curve Open ........creveeeenns 47
4.2 Hydrauic Oil...ovvreinineeiiiiiniiianaanaeen. 23 34 Time Distance Curve Close Open .............. 47
4.3 Lubricating Grease..........coeviiieriiiinnn, 23 35 Contact Wrench......oavvrennnein e 48
4.4 Cleaning Materlals ............................ 23 36 Hinged Maintenance Device (Front) ............ 49
45 TWe 7o (11 - DD R 23 37 Interrupter Removal Tool ........ovvveeeennnen 51
4.6 AINOX GIrEASE .+ vvvvrarinererarsarrrarcsssans 23 38 Tank Heater Assembly ..........coooeviieinn 52
47 SiliCON GIBASE . vvvvvncreerernninonearnennanss 23 39 Adjusting the Pressure Switch ................. 53
4.8 MOIYCOLE SPrAY o oevnaeeseanernrreusnasnensess 23 40 Auxiliary Switch Assembly .............ooovini 54
49 Amber Petrolatum .. ..ccvniiiverineanresssnnnas 23 41 Gas Density Monitor Adjustment............... 55
410  Cleaning Fluid, Denatured Alcohol ............. 23 42 Hinge for Tank Cover (Rear} ................... 56
5.0 RENEWAL PARTS .. .iiiiiiiaiiicninninerinns 23 43 Hinge for Tank Cover (Rear) ................... 56
5.1 STORAGE INSTRUCTIONS ... . ccoinininnnn 23 44 Manual Operating Device . ........oooaniiennn, 57
6.0 GASHANDLING ... .. ciiiiiiieeianreircaenans 23 45 Hydraulic Accumulator Nitrogen
6.1 Cylinder Fittings ......oovvevnnininiininianes 23 Recharging Equipment ..........coooeninnnts 58
6.2 Heating Cylinders .........coviinianeiinnians 24 46 Tool-Exhaust Tube Holder .............coovennt 59
Renewal Parts List ....corieririireiiinnnnnnees 25 47 Tool-Spanner Wrenches .........ooooimevinnnn 59
48 Tool-Stationary Contact Holder ................ 59
PART VI ILLUSTRATIONS 49 Tool-Pull Rod Extension ..........cocvveennas 59
FIGURE PAGE
FIGURES PAGE
1 Circuit Breaker Assembly ......... ... 26
2 Circuit Breaker Assembly ........o.oeuiinienns 27 FIG. A Interrupter Operation (Closed) .................. 2
3 Transition Housing Assembly .................. 28  FIG.B Interrupter Operation {Interruption) ............. 2
4 Entrance Bushing Assembly ............... ... 286  FIG. C Interrupter Operation (Open) ......... e 2
5 Interrupter Assembly ... 30 FIG.D Accumuiator Pre-Charge Chart ................ 10
6 Interrupter Assembly View AA ................. 31 FIG. E Portable FIBr....covvveeieneeern e, 20
7 Interrupter Assembly View BB ................. 31
8 Stationary Contact Assembly .................. 32 TABLES PAGE
g Puffer Piston Assembly............c..cvveniies B2 TADIE 1 vueeiinn vt ier e e naaa e 13
10 Moving Contact Assembly .............covunes B3 TADIE 2 o eeiiiirei et 14
1" Pull Rod Assembly ..........ooiiiiinniiiienns B4 TADIE 3 o eeereeeeieae e 17
12 Rupture Disc Assembly..............coovennnn, 35 TADIB A oottt 25
13 Vacuum and Fitt Valve .. ........oooiiiiiaeas 35
14 Gas Density Monitor Bulb Mounting............ 36
15 Moisture Sampling Valve ............covnienns 36
16 Gas Density Monitor and Pressure Gauge ...... 36 PHOTOGRAPHS PAGE
17 Operating Mechanism ...........oooeiieiiienes 37 ;
18 Hydraulic System Purging Scheme............. 38 ﬁ°g"‘:l',.c%""erta;.' TN 7
19 Hand Trip—Lock Out Assembly . ............... ag Hydraulic Operation & Transition HOUSING..-------- .- 21
20 Operating Mechanism Hydraulic System
—Breaker Open ... .c.coveiiieiiannsaiianianaas 35
21 Operating Mechanism Hydraullc System

—Breakar Closed ......cciveeianraisnrnanes 39




(l L]

1B 6.4.1.7-
PAR
PAGE

1.0

1.1

1.2

1.3

2.0

PART |
INTRODUCTION

INTRODUCTION AND GENERAL DESCRIPTION

Scope
These Generai Qperating instructions apply to SFg
pufter power circuit breaker types:

121PA40-16B

121PA40-208

121PA40-30B

145PA40-16B
145PA40-20B
145PA40-308B

Explanation of Type Designation
145 P A 40 20 B

Volitage, KV | l
SFg Single Pressure (Puffer)

Outdoor (Air Insuiated)
Interrupting Rating, KA
Continuous Current Rating (AMPSX100)
Model

COperaling Instructions and Commissioning
Documents

The technical information contained in this manual is
intended 1o describe the general operation and main-
tenance of a typical circuit breaker. Specific informa-
tion concerning individual circuit breakers is supptied
with the unit. If additional information is desired by
purchaser concerning installation, operation or main-
tenance of this particular equipment contact the local
ASEA Brown Boveri representative.

GENERAL DESCRIPTION

The modern high speed circuit breaker is an essential
component in present day high voltage transmission
systems; depended upon for both routine switching
operations and the critical task of high current fault
protection. It should not be subjected to duties in
excess of nameptate ratings unless agreed upon at
time of purchase. The breaker is designed in accord-
ance with the latest NEMA and ANS! Standards for
outdoor high voltage circuit breakers.

The circuit breaker consists of a horizontally mount-
ed, cylindrical, steel tank containing three current car-
rying phases. Entrance bushings extend through the
top of the tank at each end. Interrupters, one per
phase, are mounted on insulated supports within the
tank. The tank, on extension legs, supports the hy-
draulic operating mechanism at one end. A weather-
proof cabinet, containing control components is
mounted beside the tank between the supporting legs.
Current transformers are located around the outside
of the entrance bushing supporting flanges and are
enclosed in suitable weather shields.

The single pressure circuit breaker uses sulfer hexa-
fluoride gas (SFs) as both the interrupting and insutat-
ing media. The pressure differential required for arc

3.0
3.1

w

2

a3

3.4

3.41

interruption is provided by the “puffer” action of it
interrupters during the opening stroke. The hydraui
operator supplies power to open and close the circL
breaker on command.

COMPONENT FUNCTION AND DESCRIPTION

Tank 13001

The tank 13001 is designed and constructed to me
the ASME Boiler and Pressure Vessel Code for Unfire
Pressure Vessels, Division 1 - Section VIII. The carbc
steel tank consists of a flanged cylinder with pressu
heads at both ends. The tank contains a rupture dic
13046 as protection against excessive internal pre.
sures.

Entrance Bushings 13040

The bushings 13040 consist of a glazed porcelain c:
mented to aluminum flanges with a thru-rod attache
to the top flange and the bottom flange mounted to tr
tank. The bottom of the thru-rod is connected to t+
interrupter with flexible jumpers. A bushing terminal
mounted on the top flange. The gas in the tank cor
municates freely with the bushing cavity.

Current Transformers (CT's)
Each bushing may be equipped with any combinatic
of up to three ring-type, toroidally wound, fully dis
tributed metering CT's or multi-ratio relaying CT's ¢
standard ANSI ratios and accuracies. T secondar
teads are run through conduits from each bushing int
the control cabinet where each CTis terminated at a
point short circuiting terminal block, proeviding a-
excellent location for selecting the desired ratios.
Linear couplers can be installed together with or i:
lieu of CT's. Their design mounting and wiring is sim
ilar to that of CT's.

Interrupters 17000

The interrupter assembly extinguishes the arc gener
ated during the opening operation and transfers loa.
current when the breaker is in the closed position.

Main Current Path

The main current path (Fig. 2, 4, 5, 8-10) through the
breaker is described as entering from the mechanisrmr
end of the breaker and out the opposite end. The cur-
rent enters bushing 13040 through its termina! 13047
flange 13038, thru-rod 13042, then into interrupte:
through flexible shunts 17110,

The shunts direct the current flow into the adapte
flange of the support tube assembly 17010, to the
puffer piston assembly 17099, through the multi-iar
contact 17150, to the puffer cylinder 17105. The patt
continues through puffer cylinder to contact ring
17106, across continuous current contact fingers
17057, through stationary adapter support 17053
through shunts into opposite bushing.
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3.4.2

3.5

Interrupter Operating Principle

The operating dynamics of the single pressure breaker

are illustrated in Figures A, B and C by isolating three

instantaneous contact positions during an opening

stroke.

a. Closed Position _
In the closed position both the main continuous
current carrying and arcing contacts are fully
engaged. The movable cylinder is in a position with
respect to the stationary piston to contain a maxi-
mum volume of compressible SFg gas. This gas
was drawn into the cylinder through check valve
17131 during the previous ciosing stroke.

b. Interruption
As the breaker starts its opening stroke the volume
of the compressible gas chamber is reduced. This
action increases the gas pressure in the cylinder.
Simultaneousty the main continuous current con-
tacts separate, followed by separation of the arcing
contacts. Compressed gas now flows from the
cylinder through the arcing zone, elongating and
cooling the arc in preparation for an effective
extinguishing of the current flow at the next current
zero. Gas flow continues after arc extinguishment
due to compression in the puffer cylinder.

¢. Open Position
The breaker opening operation continues to the end
of its stroke. The gas flow during this portion of the
stroke cleanses ail arc products from the arcing
zone. Contact separation now provides full rated
dielectric capabiity and the breaker stands pre-
pared for its next closing operation.

d. Interrupter Closing Operation
When closing, the arcing contacts are closed before
the main contacts of the continuous current path.
Any resultant striking arc is confined to the arcing
contacts by shielding of the teflon nozzles 17102
and 17103. Due to the movement of the puffer
cylinder, the compression space increases and filis
with SFg gas by way of check valve 17131 located
in the piston. (See Fig. 5.9, & 10).

Operating Mechanism Interrupter Connection

The hydraulic operating mechanism 16000 operates
the interrupters 17000 by direct connection to the driv-
ing rod 16140 extending from hydraulic actuator
16020. This driving rod 16140 is connected to the pull
rod assembly 13025 by coupling 16143, (Fig. 2 & 3) located
in the transition housing 13120. Pull rod assembly
13025, (Fig. 11) isin turn connected to the three inter-
rupters, one per phase, by the adapter 13097. The
adapter 13097 is connected to the three interrupters
by means of the actuating tubes which drive the mov-
ing contact assemblies.

The pull rod assembly contains the gas seals which
permit a leak-free transfer of mechanical power into
the tank. Dynamic seais 13093 prevent gas leakage
during the closing and opening strokes. Static seals
13087 then provide a gas tight seal when the breaker is
in the open or closed position, (Fig. 3 and 11).

3.6

3.6.1

3.6.2

3.6.3

36.4

3.6.5

3.6.6

36.7

Hydraulic Operating Mechanism - 16000 (Fig. 17-21
The hydraulic mechanism 16000 operates the inte
rupters. It receives operating commands from tt
alectrical control system and transfers them to line
mechanical motion of sufficient energy to close

open the circuit breaker. Following are descriptior
and functions of major components of the hydraul
system:

Oil Pump - 16062 and 16063

The oil pump, 16062, transfers oil from the reservc
16030 to the hydraulic accumulator 16010 and tht
compresses the nitrogen under the floating piston
the accumuiator. Pump motor 16063 drives the purr
16062.

Qil Pressure Switch - 16130

Oil pressure switch 16130 monitors the hydraulic sy

temm and provides commands for various controls

pre-set leveis:

- Maintains the static pressure level of the hydraui
system between 4750 and 4950 psig (32.7 and 34
MPa).

- Provides a low pressure alarm if the oil pressure fal
below 4500 psig (31.0 MPa).

- Blocks closing operation if oil pressure falls belo
4100 psig (28.3 MPa).

- Blocks opening operation if oil pressure falls belo
3850 psig (26.5 MPa).

Pressure Limiting Vaive - 16067

The pressure limiting valve 16067 connects the hig
pressure hydraulic circuit to the low pressure circuit
the oil pressure rises too high. The excessively hig
pressure can occur if the pump 16062 is not switche
oft at the right time or if the hydraulic accumulatc
16010 is subjected to rapid heating, e.g. due to sola
radiation. The valve opens at 5590 psig (38.5 MPa) an.
closes when the pressure falis to 5080 psig (35.0 MPa

Manual Reliaf Valve - 16068

The manual retief valve 16068 is used to deliberate!
reduce the oil pressure. It connects the high pressure
circuits to the fow pressure circuit.

Drain Valve - 16066
The drain vaive 16066 is used to remove hydraulic fluir
trom the oil reservoir.

Check Valves - 16064 and 16065
Check valves 16064 and 160865 block the return of o
trom the high pressure circuit into the low pressur
circuit. The check valves also protect the power suppl
equipment from pressure pulses.

Orifice - 16069

The orifice 16069 protects the pressure limiting valve
16067 from responding unnecessarily due to pressure
pulses.
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3.6.8

3.6.9

3.6.10

3.6.1

3.6.12

3.6.13

3.6.14

3.6.15

3.6.16

Prassure Gauge - 16071
Gauge 16071 monitors and displays the pressure in
the high pressure circuits of the hydraulic system.

Filter - 16061
Filter 16061 removes impurities from the oil as itcircu-
lates through the hydraulic system.

Qrifices - 16077, 16134, 16136

Orifices 16077, 16134 and 16136 protect the pressure
switch 16130 and pressure gauge 16071 from pressure
pulses.

QOil Tank - 16030

The oil tank 18030 serves as a reservoir in the low
pressure system. Qil is stored there until it can be
pumped back into the high pressure system. Oii stored
in the reservoir under air pressure at 22 psig (122 kPa).
The sealed low pressure system eliminates moisture
and its effects from the hydraulic system.

Low Pressure Safety Valve - 16035

Low pressure safety valve 16035 protects the low pres-
sure system from excessive pressures due to over fil-
ling. The valve vents to atmosphere at 58 psig {400
kPa) and reseals when the pressure drops to 40 psig
(280 kPa).

Solenoid Valves - 16044, 16045

These valves operate in response to the close coil
(CC, 16044) and trip coils (TC, 16043) to direct hydraulic
fluid to and from the changeover valves (16042, 16043).

Parailel Changeover Valves - 16042, 16043

The parallei changeover valves 16042 and 16043 am-
plity and direct the hydraulic command output of the
solenoid valves to operate the main hydraulic actuator
16020.

Hydraulic Actuator - 16020

The hydraulic actuator 16020 is mechanically linked to
the interrupter assemblies and provides the power to
close and open the circuit breaker.

Hydraulic Accumulator - 16010

The hydraulic accumulator 16010 stores the energy
required for successive operations. The accumulator
is divided into oil space and nitrogen space by a float-
ing piston. The nitrogen space, the energy storage
medium, is precharged to 3250 psig (22.5 MPa). A
heater with a self contained thermaostat insures ade-
quate nitrogen pressure at the lower end of the break-
er ambient temperature range.

3.6.17 Various Orifices

The Various Orifices - 16047, 16048, 16049, 16135

- Qrifice 16135
Adjustable orifice 16135 controls the closing speed
of the circuit breaker by controlling the rate that oil
flows into the closing side of the hydraulic cylinder

3.6.18

during the closing stroke.

- Oritice 16048
Adjustable orifice 16048 controis the opening speed
of the circuit breaker by metering the rate at which
hydraulic oil is expelled from the closing side of the
hydraulic cylinder to the oil reservoir during the
opening stroke.

- QOrifices 16047, 16049
The two orifices 16047 and 16049 adjusts the dead-
time (the time contacts are ciosed during a close-
open operation), by controlling the rate which hy-
draulic oli enters and leaves the closing side of the
changeover valves 16042 and 16043 during the close
and opening strokes of the circuit breaker.

Service Connection - 16137

" The capped non-leaking pressure connection is a

3.6.19

3.6.20

3.6.21

37

KN:)

3.8.1

convenient point to attach a master gauge for cali-
bration.

Operating Mechanism Condensation Heater - H5
A continuously energized heater is located in the
operating mechanism to prevent condensation.

Manual Trip - (Fig.19)

When specified, a manual trip device is supplied with
the circuit breaker. It is located in the operating mech-
anism and when operated manually trips the breaker
locking out the closing circuit until the mechanism is
reset. The manual trip system is designed to accepta
Kirk Key Interlock which can be supplied.

Dual Trip

The standard circuit breaker is supplied with two trip
assemblies 16044 and 16045, either of which is capable
of independently tripping the breaker.

Transition Housing - 13120

The transition housing 13120 contains the mechanical
coupling between the hydraulic operating mechanism
and the interrupter assemblies. [t also houses the
mechanical operation counter, close-open indicator,
auxiliary switch linkage and travel recorder connection
point. The chamber is sealed and heated to preventthe
window to view the counter and position indicator from
fogging due to moisture condensation.

Control Cabinet - 160071

The weatherproot controt cabinet contains the com-
ponents required to control circuit breaker operation
and is a convenient point tor all customer connections.
Contained in the cabinet are all electrical controls,
auxiliary switches, gas pressure switch and gauge, CT
short circuiting blocks, condensation heaters, and
ground bar. The cabinet has two access doors and a
cabie entry to provide customer access.

Density Monitor - 13170
The SFg gas monitoring system utilizes a temperature
compensated pressure switch 13170 Jocated in the
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control cabinet to monitor SFg gas density in the cir-
cuit breaker. The four adjustable set point assemblies
contain spring packages which compensate for tem-
perature variation and allow the switch to respond to
changes in gas density.

Nominal pressure of SFg gas in the circuit breaker is
87 psig at 70°F (600 kPa at 21°C) and pressure switch
contact 63-2C closes when gas pressure fails betow 76
psig at 70°F (525 kPa at 21° C) to actuate the low pres-
sure alarm, If SFg gas pressure continues to fall below
72 psig at 70°F {500 kPa at 21°C) minimum interrup-
tion pressure, contacts 63-2B1 and 63-2B2 close to
energize 63AX and 63BX relays which block breaker
operation. tf the SFg gas pressure should fall below 55
psig at 70°F (380 kPa at 21°C) the dielectric alarm,
contact 63-2A, will close signalling that dielectric
strength is starting to deteriorate. See Fig. 22 for chart
showing gas pressures and pressure switch actuation
points for alf temperatures within design range.

DESCRIPTION OF ELECTRICAL OPERATION

DC Controi
The tollowing conditions are required to close the cir-
cuit breaker electrically.

All specified remote control connections including
rated control voltages must be made.

Sufficient hydraulic and gas pressures must exist in
the operating mechanism and tank.

The circuit breaker must be in the open position.

With the above conditions met the breaker can be
closed by momentary operation of the control switch
(CS/C) or a remote contact closure.

The above action energizes the X-Relay which seals
itself in and operates the close coii (CC) which opens
the solenoid valve 16044. Hydraulic fluid flows through
the solenoid valve and fills the close side of changeover
valves 16042 and 16043. The changeover valves move
ifrom the open to ciosed position. The changeover
valves in the closed position permit pressurized hy-
draulic fluid into the depressurized side of the hydrau-
lic actuator 16020. The hydraulic action of the actuator
closes the main contacts. As the circuit breaker closes
the Y-Relay is energized by an auxiliary switch contact
{a), resetting the X-Reilay and close solenoid valve. The
Y-Reiay will remain energized through its seal-in con-
tact as long as the control switch orrelaying is activated
thus providing the antipumping action.

Movement of the hydraulic actuator and changeover
valvas from their open to closed positions occurs in
spite of the fact that equal pressure exists on both
sides of the pistons. This is due to the fact that the
close side piston surface area is significantly larger
than the open side piston surface area and the resuit-
ant unbalanced force translates into motion which
closes the valve or actuator.

415

4.2

4.21

422

Once closed, the circuit breaker can be opened b
momentary operation of the control switch (CS/T} or
remote relay operation. This operation energizes th
trip coil (TC}) which opens solenoid valve 16045 whic:
rapidly drains hydraulic fluid from the close side of th
changeover valves to the reservoir. The changeove
valves move to the open position permitting the hy
drauiic fluid in the close side of the hydraulic actuatc
to also drain to the reservoir and the actuator opens th
circuit breaker due to the continuousty pressurize
side of the actuator. As the breaker opens the auxiliar
switch, (a) contacts opens, degenerizing the trip co
and permitting solenoid valve 16045 to reset.

Additional auxiliary relays operate to block contrc
circuit functions when the hydraulic or gas pressur
are below required minimums.

63AX—Trip block relay, operates at 3850 psig (26
M#Pa) hydraulic pressure or 72 psig (S00kPa) ge
pressure.

63aBX—Close block relay, operates at 4100 psi
{28.3 MPa) hydraulic pressure and 72 psig (5C
kPa) gas pressure.

AC Control

The pump motor, condensation heaters, accumulatic
heater, tank heater, and space heaters are supplied t
an auxiliary AC source.

Pump Motor & Nitrogen Alarm

The pump motor 16063 is controlled by contactor 42-
which utilizes hydraulic pressure switch 16130 cor
tacts 63-1X and 63-1Y to maintain the hydraulic syste
pressure between 4750 psig (32.7 MPa) and 4950 ps
{34.1 MPa). The pump motor is protected by kni
switch 8-2 and overload 49 in the contactor.

A running time meter is provided to accumula:
pump operating time.

A nitrogen alarm circuit is also provided. The energ
required for stored operations is contained in the nitre
gen space of the accumulator. The alarm circuit inc
rectly monitors the nitrogen pressure by measurir
the time required for the hydraulic system to recove
from 4750 to 4950 psig. Timer (T), monitors the B3N
relay for 5 seconds each time the contactor is ene
gized. If the system recovers within 5 seconds, &
indication of 1oss of nitrogen, the alarm relay 63NX w
operate.

Heaters
Heaters H1 & H2 are continuously energized conde
sation heaters located in the control cabinet. H3 ar
H4, also in the control cabinet, are controlled by the
mostat 23-1.

Heater H5 is a continuously energized condensatic
heater in the operating mechanism.

M6, the accumulator heater, is controlled by a sé
contained thermostat.
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Tank heater, H7, is supplied when the expected
ambient temperature is below -22°F (-30°C).

Transition house heater, H8, is energized con-
tinuously..

4.2.3 Tank Heater - Fig, 38

A tank heater M7, to prevent gas liquification, is sup-
plied with circuit breakers expected to operate in areas
where the minimum ambient falls below -22°F (-30° C).
The siticon rubber heater, attached to the tank wall, is
energized by thermostat 23-3 when the tank tempera-
ture falis below -10°F (-23°C). Cycling rate of the
heater is controiled by thermostat 23-4.
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RECEIVING, HANDLING, STORING AND ERECTION
1.0 RECEIVING 4.0 ERECTION OF THE BREAKER
When the circuit breaker reaches its destination, the
purchaser should check the material actuaily received 4.1 Preparation for Installation
against the shipping list to be certain all parts have
been received. This will avoid delays in instaflation. If 4.1.1 Supplied with breaker:
damage is found or suspected, a claim should be filed Breaker assembly
immediately with the transportation company and the local Field assembly kit
ASEA Brown Boveri representative should be notified. Service kit
Instruction manual
2.0 HANDLING 4.1.2 Otheritems:
The breaker is shipped comptete except for extension Traveling crane, 7 ton capacity
legs and bushing top terminais which are shipped Siings
separately and must be attached in the field. Spirit leve!
A crane with a lifting capacity of seven tons will be Ladders
the most efficient means of handling the circuit Cleaning liquids
breaker. Lifting lugs are provided for this purpose. See Lint-free cleaning cloths
Fig. 25-26 tor lifting arrangement.
4.2 Lifting
3.0 STORING Lift the breaker with the lifting arrangement shown in
If the circuit breaker is not installed immediately, facil- Fig. 25-26, and while suspended, attach leg extensions
ities should be arranged to prevent damage during 13048 as shown with hardware supplied. Place breaker
storage. The breaker can be stored indoors or out- on its foundation pad, the unit does not require precise
doors. leveling, a spirit level on the horizontal bracing will
The breaker is filled with a partial charge of SFggas suffice. Grout or shim under the breakers foot pads
when shipped and is ready for service or storage. and bolt to foundation.
4.3 Grounding
The circuit breaker structure should be permanently
grounded. Two NEMA grounding pads 13024 are pro-
vided, welded to the front and rear of the structure
base. A ground terminal located in the center rear of
the control cabinet must also be grounded.
If tank has been opened and storage is contemplated, The ground cable should be able to carry the availa-
replace desiccant bag and purge the moist atmosphere ble fault current at the breaker location for the maxi-
by evacuating the tank to 1.0 millimeter of mercury mum duration of the protection scheme.
and hold for approximately 15 minutes to inspect for
leaks. SFg gas should then be admitted to the breaker
to a pressure of approximately 5 psig (34.5 kPa) and
maintained during the storage period. If the above is
impractical, fill the breaker twice with dry nitrogen to
approximatety 25 psig (172 kPa) and drain to atmos-
phere. Then again fill the breaker to 5 psig (34.5 kPa)
with dry nitrogen and maintain during storage period.*
Protection from moisture and corrosion tor the oper- .
4.4 Installation of Bushing Top Terminals

ating mechanism and contro! cabinet may be accom-
plished by closing the housings and energizing the
space heaters provided. If energizing the space heaters
is impractical, similar protection may be obtained by
use of silica-ge!, activated alumina, or other dehydrat-
ing agents.

Spare parts should be kept sealed and stored in a
dry room to minimize the possibility of moisture
damage. ‘

* THIS DRY NITROGEN MUST BE REMOVED FROM
THE BREAKER TANK PRIOR TO FILLING THE BREAKER
WITH SF; DURING COMMISSIONING.

See Fig. 27. Apply Alnox Grease (ED 4.1.3318) on the
raised diameter of the bushing flange and wire brush
the bushing flange with grease in place. Add more
grease to area and bolt terminal in place, torque screws
to 38 Ft. Lbs. (52 Nm). Seal around each screw head
with Sitastic (ED 4.1,3190). Remove the excess grease
from around the terminal, ctean with solvent, then seal
around terminal with Silastic.
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4.5

4.51

452

4.5.3

4.5.4

Commiasiloning

The breaker has been adjusted and tested at the fac-
tory and is shipped completely assembied except for
the teg extensions and bushing terminals. The breaker
contains a partial charge of SFg gas and the full
amount of desiccant thus eliminating the necessity of
opening the breaker before commissioning. The hy-
draulic system is completely charged.

Once the breaker has been assembled completely
and all electrical connections made, the breaker is
ready for final commissioning which shouid be made
in the following sequence:

Control and Secondary Wiring

Controf and auxiliary equipment in the circuit breaker
have been wired, adjusted and tested at the factory.
Terminals are provided for power and control connec-
tions. Refer to Wiring Diagram for external connections
and to mechanism nameplate for control voltages and
pressures.

Use control and power wiring of adequate size to
maintain voltages at breaker terminals within ANSI
Standard ranges.

Conduits for external control wiring may be termi-
nated at the removable plate located in the bottom of
the control housing. All conduits should be properly
sealed at the cabinet to prevent moisture and dirt from
entering.

Current Transformers

Current transformer, relaying and metering, have been
installed at the factory and wired to short circuiting
terminail blocks in the control cabinet. Nameplates on
the inside of the cabinet door indicate location, accu-
racy and ratio of the current transtormers.

Pole Resistance Measurement

Perform the voltage drop measurement on each phase.
The maximum reading bushing terminal to bushing
terminal should not exceed 130 micro ohms using a
100 amp meter. If any phase exceeds this value it will
have to be investigated and corrected. See Mainte-
nance Section, Part |V of this book for gas evacuation,
disassembly and instructions concerning the current
path.

Filling the circuit breaker with SFg Gas

Complete the filling of the circuit breaker tank with
§Fg gas to 87 psig (600 kPa) at 70°F. When filling with
SFg gas, take note and compensate for temperature

variation as shown in Fig. 22,

The properties of the gas used in the breaker must
meet the specification for sulfur hexafloride according
to ASTM D2472-71.

An in-line dryer-filter may be used when filling the
breaker with gas to bring the moisture content of the
gas down to the specified level for the breaker. This
precaution is not normally required when filling the
breaker from a bottle supplied by the gas manufacturer
or when using a gas cart which contains a dryer-filter
unit. The dryer-filter can be obtained from ASEA Brown
Boveri.

The two suggested methods of filling a circuit breaker
are directly from a bottle or from a gas service cart as
shown in Fig. 28 and 29.

A. Filling An Unopened Breaker From a Gas Bottle
Fiting from a gas bottle should only be done it the
breaker has not been opened and a positive pressure
of approximately 5 psig (34.5 kPa) at 70° F remains in
the tank. The recommended method for filling an
unopened breaker with SF; gas from a gas bottle is
through the use of an optiona! gas fill kit 13135, The
kit is connected as shown in Figure 30. The line should
be purged of any moisture and the pressure regulator
should set according to the temperature compensated
pressure chart shown in Figure 22A and 22B. Approx-
imately 250 ibs. {113.5 kg) by weight will be required.
Gas from two bottles will be required to fill the breaker
and usable gas will remain in the last bottle after the
breaker is filled. When filling during cold ambients the
cylinder may be ptaced in hot water to convert the liquid
SF¢ in the cylinder to a gas. See Section V for limita-
tions on heating the SF¢ gas cylinder.

An unopened breaker may be filled from a gas bot-
tle also through the vacuum and fill valve 13070 located
on the bottom of the breaker tank (see Figure 29).
However, a suitable means of regulating the pressure
must be provided by the purchaser for the safety of
maintenance and other personnel. The line must be
purged and the breaker must be filled according to the
temperature compensated chart shown in Figure 22A
and 228B.

8. Filling An Unopened Breaker From A Gas Service Unit
Connect the flexible hose of the gas service unit to the
breaker vacuum and fill vaive 13070 (See Fig. 29} and
start vacuum pump to remove air from hose and dryer.
When vacuum gauge reads 1.0 mm Hg., open the
vacuum valve on the tank. Fill breaker as described in
“A"" above.
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C.

Servicing An Opened Breaker
If a breaker has been opened, a means to attacha

- vacuum pump to the vacuum-fiil valve must be

arranged. Most gas service units contain built-in
vacuum pumps. Atfter closing breaker tank a vac-
uum is pulled down to 1.0 mm Hg. absolute mea-
sured with a vacuum gauge connected to sampling
valve 13133. Vacuum should be held for 15 minutes
to eliminate moisture. The breaker can then be
filled from cylinders or a gas service unit as de-
scribed above. A vacuum pump is required each
time a breaker is opened.

Use temperature gauge, if supptied, in control
cabinet to determine gas system temperature for
determining gas fill pressure. If temperature gauge
was not supplied, measure ambient temperature
with a separate thermometer.

Aliow gas pressure and temperature to stabilize
for 15 minutes and recheck before removing filling
apparatus.

During the filling process, it is good practice to
check the gas density monitor settings as shown
on mechanism nameplate or Wiring Diagram. Note
that the gas pressure is rising when filling the
breaker and the density settings are set on falling
pressures, therefore, the reset points on rising
pressure are approximately 3 psig above the indi-
cated set points.

NOTE: ALL MPa PRESSURES ARE GAUGE

esic | -20 10 0 10 30 40 °C (MPa) (GAUGE)
1
3600 ,” 248
- ad
-~
1500 = 24.1
3400 . +2 234
4 L™ .
/% / 22 7
3300 < 221
~ )
3200 22.1
w ”
o ”
S 3100 — P 214
g% ,,,’ g /
g 3000 ’,:r,‘ = 20.6
: 2900 > i - 20.0
”
,'_'”,// 19.3
2800 /‘;,/,/
22 - 18.6
2700 —
/
L 17.9
2600 g
— -
-4 14 32 50 68 86 104 °F
TEMPERATURE
FIG. D

ACCUMULATOR PRE-CHARGE CHART

Pre-ioad pressure of nitrogen in the hydraulic accumulator 168010 with scatter band (shown
accumulator 16010 plotted against temperature dotted). .
{t) 2. Minimum permissible pre-load pressure for
1. Pre-load pressure in the initial state of the operation.
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4.8

Moisture Measurement

Moisture measurement may be taken after gas filling
to check moisture content of gas used to fill breaker
and should be taken 24 hours later after system mois-
ture has stabilized.

Reliable moisture measurements require attention
to cleanliness and prescribed procedure, particular as
it applies to excluding moisture contamination from
analyzer instrument and its connection. The tubing
used to connect the instrument to the sampling valve
(13133), Fig. 15, must be stainless steel and should be
capped immediately after use to keep out moisture. It
is important that the recommendations of the instru-
ment supplier be followed carefully.

Moisture content of SFg or Ny can be analyzed with
Meeco Electrolytic Analyzer, Beckman Instrument
Moisture Analyzer or equivalent. ,

The maximum moisture content to be expected from
gas cylinders are:

SFg - Dew Point of -50°F (-45°C)
or 63 PPM (by volume)
‘Ny - Dew Point of -78°F {-55°C)
or 20 PPM (by volume)
*Used only for storage when SFg gas is not available.

The maximum permissible moisture level permitted

in the circuit breaker is 100 PPM {by volume).

Leak Testing

With SFg leak detector test all threaded and gasketed

connections with particular attention to the following

points:

1. Tube connectors and fittings to pressure gauge
16001, gas density monitor 13170, sampling valve
13133, rupture disk 13046 and vacuum-fill valve
13070. (Fig. 12-16)

. Bushing Flanges 13040 (Fig. 4)

. Tank End Enclosures 13051 and 13110 (Fig. 2)

. Operating Rod Static Seals 13087 with breaker open
and closed. (Fig. 3 and 11).

&~ W

Hydraulic System Check

The circuit breaker is shipped with a completely
charged hydraulic system. Check the oil level in the
reservoir with the hydraulic system at zero psig. The oil
level should be visible in the top sight glass. When the
hydraulic system is fully pressurized, 4950 psig (34.1
MPa), the oil level should be visible in the lower sight
glass. Refer to Section IV, Para. 3.4-5 for instructions
on adding hydraulic oil, if required.

4.9

Before pressurizing the hydraulic. system check
see that pressure gauge is at zero psig and that manu.
by-pass valve 16068 is closed. Energize pump circu
and allow pump to pressurize system. The pressu
rises rapidly until the nitrogen pre-ioad pressure
reached and then continues to increase at a slow
rate. At the moment the rate of rise changes, stop tt
motor and note the pressure. It should read 3250 ps
(22.4 MPa) at 70°F or as indicated in Figure D. This
the nitrogen precharge pressure in the accumulatc
Turn motor on and allow system to continue to rise
nominal pressure 4950 psig (34.1 MPa).

Check hydraulic pressure switch settings by turnir
off voltage to pump motor and bleeding the syste
siowly through the manual by-pass valve 16088 ar
verifying the pressure settings are per wiring diagra
or nameptate values, adjust as necessary,

Functional Testing

Functional tests can only be performed on a circt
breaker with normal gas and hydraulic pressure
Carry out several close and open operations permittir
the hydraulic pump to recover as necessary. Use th
secondary trip circuit (if supplied) to perform sever
trip operations.

Oscillograph records of typical open, close, clos
open and reclose operations may be taken to veri’
proper operation. Breakers that fall within the tole
ances given in Fig's. 31 and 32 are functioning pro;
erly. Those units not meeting this criteria will requi
investigation discussed in Part lll, Trouble Shooting

Optional time distance curves are shown in Fig. 3
34 for those desiring to perform these tests,

After completion of functional testing, the circy
breaker may be placed in service.
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TROUBLESHOOTING
0 Troubleshooting Alarge increase in pump operating time indicatesan

1.2

The circuit breaker is designed for unattended opera-
tion controlled from a remote center, therefore, both
the hydraulic and SFg gas systems are continuously
monitored and will provide alarms when either system
deteriorates to marginal pressures and will disable cir-
cuit breaker operation when either system drops below
minimum operating pressures.

SFg Gas Pressure Alarm
it the SFg gas pressure alarm (63-2C) is activated,
check the gas pressure gauge remembering to adjust
indicated pressure for temperature (See Fig. 22} and
refill as required.

If frequent refilling is required check for gas leaks.
Locate the leaks and seal them. The maximum accept-
able leak rate is one percent per year.

Hydraulic Oil Pressure Alarm

A hydraulic cil pressure alarm is indication that the

hydraulic system is starting to deteriorate. However, it

is normal for this alarm to occur momentarily after
rapid muitiple operations. The alarm will reset after the
pump has had time to recharge the system.

The foliowing items should be checked to isolate
trouble in the hydrauliic system.

a. Check pressure gauge if pressure is below 4750
psig (32.8 MPa). The pump shouid be running and
the hydraulic system recovering. 1 pump is not
running check motor, electrical system, and hy-
draulic pressure switch.

b. If pump is running but hydraulic system is not re-
covering, check oil level, manual shutoff valve
16068, pump coupling, or pump.

¢. Hpump is running but hydrauiic pressu're iszero, a
hydraulic short circuit has developed. The following
items can cause short circuits:

1. Changeover valves 16042, 16043 out of syn-
chronization. This is generally caused by oper-
ating the circuit breaker below 3850 psig (26.5
MPa) during maintenance or test.

2. Improper shimming of the solenoid operator
atop the solenoid valves 16044, 16045 or 16046.
This can occur after trip of close coil replace-
ment,

3. A major seal or check valve in the hydraulic
block has malfunctioned causing an internal
leak.

4. Manual relief valve 16068, or bypass valve 16067
leaking.

It is normal for the pump to start up several times a
day. If a breaker is not operated, up to 10 start ups a
day may be regarded as acceptable.

The number of pump start ups on several different
circuit breakers subjected to the same duty may vary
signiticantly, For example, 10 start ups per day may
occur for one breaker and one start up in two days for
another. The difference does not represent an alarming
irregularity.

1.3

1.4

1.5

1.6

1.7

internal ieak. This can be deduced by logging the
running time meter over a period of days or weeks.
Variation in ambient temperature can also alter the
number of pump operations on a circuit breaker.

Oozing of oil from threaded joints in the pipe lines,
hoses, or other hydraulic couplings does not neces-
sarily indicate a faulty seal. If a threaded joint is drip-
ping, it should be tightened as soon as operating
conditions permit the hydraulic system to be depres-
surized.

Breaker Closing and Opening at Erratic Speeds
Usually a sign that air pockets exist in the high pres-

"sure hydraulic system. Pull vacuum on hydraulic sys-

tem per Para. 3.4.2, Section |V.

Heaters

Condensation heaters H1, H2, H5 and H8 are on
continuously and should be warm to the touch. Athigh
ambient temperatures it will be necessary to short
thermostat 23-1 in order to check space heaters H3and
H4. Accumulator heater H6 can be checked by
temporarily shorting terminal 155 to terminal 47. This
shorts out thermostat 23-2. Remove short after test.

Circuilt Breaker Timing

The oscillograph timing charts as shown in Fig. 31, 32
provide breaker timing information. The following
problems can occur:

a. Problem:

Contact parting or closing too slow.

Cause:

1. Termina! voltage at the trip or close coils too
low.

2. The puffer piston 17099 or putter cylinder 17105
may be contaminated with arc products produc-
ing excessive friction.

4. The coniact lubrication may be contaminated
with arc products producing excessive friction.

4. The hydraulic pressure gauge is not calibrated
and all corresponding pressure switch settings
are too low.

b. Problem:

Breaker pole spread is too great.

Cause:

1. Usually a result of excessive erosion on arcing
contacts 17051 and 17104 particularly when sin-
gle phase faults are interrupted (Fig. 8 & 10).

Control System

i the control system fails:

Check the power supply.

Check all terminals for firm correct connections.

Current Transtormers
a. Problem:
Inaccurate or erratic readings of all current trans-
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formers on a singte bushing.
Cause:

1.8

1. The lipseal 13011 between the CT pilatform and
cover is not in place or the gap insulation is not

maintained (see Fig. 2, Det. M).

TABLE1

Low Nitrogen Alarm

Nitrogen loss can be the result of either accumulator
heater (H6) failure in cold ambient or a gas teak in the
accumulator. The accumulator can be recharged in

the field (see Fig. 50).

MAINTENANCE TABLE

Inspection Monthly Yearly Contact Major
Inspectian Inspection Inspection Inspection
Conditions/Reason or at walk - or on the 10 yrs. or Every seconc
rounds or routine occasion of a permitted contact
Functions which have to be checked shut downs contact inspection number of inspection
and parts which have to be or a major operations
inspected/replaced. inspection given in
: Table 2
Interrupter
Fixed contact rod 17104 - - replace’ reptace
Contact cage ass'y. 17060 - - " "
Puffer piston - assembly 17099 - - inspect? inspect
Puffer cylinder 17105 - - " "
Contact ring 17106 - - replace replace
Insulating nozzle 17103 - - " "
Auxiliary nozzie 17102 - - " "
Locking spring 17134 - - " “
Multi-Lam contact 17150 - - " inspect
Operating Mechanism
Qil level check? check check check
Hydraulic pressure " " " "
Running time meter " ” " "
Pressure gauge 16071 - " " "
Pre-load pressure in hydraulic accumulator 16010 - Y " "
Pressure switch 16130 - * " "
Hydraulic oil - ” examine’ "
Breaker Pole
All removed sealing rings - - replace replace
SFg gas pressure - check check check

Density monitor 13170
Moisture content
Bushings

Timing

Micro ohms

1 Replace—Replace the part when it reaches the permissible number of operations.* lf after the inspection period
of 10 vears the parts are in very good condition (e.g. if there have been very few or no operations),
the parts need not be replaced. (*See Table 2)

2 Inspect— Inspect the part and, if necessary, repface it, Replacement of the part is not necessary if there is very
little or no wear on the areas prone to wear and the silverplating is not damaged.

3 Check— Carry out a comparison of the nominal and actual values (settings, readings).

4 Examine— Perform an oil analysis and evaluate the further useability of the hydraulic oil. See para. 3.8, part | V.
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MAINTENANCE
1.1 . Maintenance Frequency 1.6 Locking

Tabie 1 provides a complete list of maintenance check-
points and suggested inspection frequency.

1.2 Conlact Replacement

Stationary and moving contacts are designed to with-
stand a great number of low load switching operations
without maintenance and a fewer number of opera-
tions as the switching load increases. Table 2 lists the
number of permissible load operations before contact
inspection is required.

TABLE 2

SWITCHING CURRENT

KA Upto3| 5 10 |20 {30 40

Permissible number
 of operations 2000 |1000 | 280 | 65 (30 |16

1.3 Disassembly Procedures

It is possible to ingpect and replace contacts of the
circuit breaker by removing only the rear cover 13051,
end opposite operating mechanism. However, to
remove an interrupter assembly it will be necessary to
remove both end covers. Both disassembly procedures
are describbed below.

14 General Cleanliness
The major insulating components are subjected to
high electrical stresses and, therefore, cleanliness of
the component surfaces is extremely important.

Care is taken at the factory during interrupter as-
sembly and field assembly of these parts must also be
done in a clean, dry environment. Not only is dirt
harmful but also the residue left from sweaty hands
and atmospheric moisture. Therefore, handling of parts
with bare hands, especially insulating surfaces should
be kept to a minimum and must be wiped down with
cleaning solvent. Equally stringent cleanliness require-
ments apply to the hydraulic system. The hydraulic
componants must be kept free of dirt and moisture.

1.5 Lubrication .

Circuit breakers must be lubricated only where re-
quired and with lubrication specified.

Apply a thin coat of grease (4.1.3388) to the following
contact surfaces during assembly:
- Guide 17151
- Inner Surface of Puffer Cylinder 17105
- Contact Fingers in Finger Cage 17160
- Contact Ring 17108

Thase surfaces will be identified on the correspond-
ing drawing as indicated in Para. 2.9.

All the moving parts of the hydraulic mechanism are
immersed in oil and need no lubrication.

There is a tendency for the impact loading which the
circuit breaker experiences during each operation to
loosen threaded connections. Therefore, all critical
joints require that Loctite be applied. Clean threads in
hblind holes if they can be adequately dried afterwards.
Apply Loctite sparingly to the outermost edges of the
thread. Two small drops are enough even for large
threads.

Joints locked with Loctite can usually be unfastened
with proper wrenches. In cases of difficulty, the joint
can be loosened by heating the joint to 150°C. Be
careful not to damage materials which are sensitive to
heat such as insulation or sealing components.

Particular care is required with the focking of current
carrying connections. If used improperly, Loctite will
fill the space between the contact areas and cause a
high resistance joint. For this reason apply Loctite only
where specified. See Para. 2.10.

Seals
When disassembly makes it necessary to remove end
cover or bushing sealing rings which have been in ser-
vice for a number of years, it is advisable to replace
them, although, the sealing rings are reusable. Seals
may be cleaned with soap in lukewarm water or, if
necessary, kerogsene or pure washing benzine. Volatile
mineral oil products or solvents are not acceptable.

Never ciean seals with abrasives even if they are
very finea.

Allow to dry at room temperature.

Betfore use, check that the seals are flexible and that
there are no cracks. :

CAUTION: - CAUTIONE” CAUTTGNE
It is not advisable to leave the breaker

tank open overnight. Reinstall the end
covers with a few bolts.

REMOVING A BREAKER FROM SERVICE
Preparation for Maintenance

WARNINGS WARNINGE. WAHNINGE, WARNING

Belore any work commences. the
breaker must be isolated from the high
voitage network and the bushing termi-
nals grounded. The correct order of
necessary procedures is determined by
the particular characteristics of the in-
stailation in question.

AN
4
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Gas Handling Safety Precaution
Precautions to be observed when handling SFg gas
and toxic by-products of arcing.

Toxic decomposition products are formed when arc-
ing occurs, This gray dust may lightly coat the tank
interior if the breaker has experienced several heavy
tauit interruptions. This powder should be carefully
removed, if present, by vacuuming or wiping down the
tank and interrupters with ethanol.

e e

el

Removing SFg Gas From Breaker

Betore an internal inspection of the breaker can be
made, it is necessary to evacuate the SFg gas and store
it. It is not economical to exhaust this gas to the
atmosphere. A gas service unit should be available for
this purpose.

After reading instructions and becoming familiar
with the gas service unit check to see if the unit is
purged of air and that the SFg gas already contained in
the unit is of good quality. Connect the flexible hose
from the unit to the breaker vacuum-fill valve 13170,
Evacuate the hose from the gas service unit. Fully open
vacuum-fill valve and let the high pressure gas flow
from the breaker to the service unit. When the gas in
the breaker and the service unit has equalized, turn on
the compressor and follow service unit instructions
step-by-step until a vacuum of about 2 mm Hg. is
reached, then close ait valves on service unit. Close
vacuum-fill valve. Remove hose from vacuum-fill valve.
Slowly open vacuum-fill valve 13070 releasing the
vacuum in the breaker. End covers may now be
removed.

Opening the Breaker

After vacuum is broken, it is recommended that the
tank be opened and cleaned immediately. A mask with
air supply approved for breathing, gloves, and protec-
tive clothing should be worn to clean the tank.

2.5

2.6

2.7

Removing Desiccant

A desiccant bag is installed in every circuit breaker. !
purpose is to remove chemically active produc
tormed during arcing and to control the residu
moisture.

Used desiccant bags should be discarded, Regene
ation for purposes of reuse, although possible, is n
recommended. Use precautions described in Para. ?
above when removing bags.

g g e g Wt 7 T s ewmere - -

it is recommended that the desiccant bag be r
placed each time the breaker is opened for inspectic
or maintenance. The new bag should be installe
immediately prior to sealing the breaker.

Replacing Desiccant

Desiccant bags are shipped in a hermetically seale
reinforced aluminum bag to prevent contaminatic
due to atmospheric moisture. The date of manufactu:
is marked on the outer bag. It is recommended th
bags over two years old not be used in the breaker.

When ready to instail the desiccant bag open tt
outer bag at one end. Be careful, if using a knife «
scissors, not to damage the inner bag. Immediate
check the small moisture indicator tag included in t+
bag. The indicator dot on the tag should be blue. if it
not blue, the outer bag must have been damaged, tt
bag is useless, and must be discarded.

The protective outer bag is sealed under vacuur
and the “tight-fit” usually indicates this. However, i
very warm ambient temperature, the molecular siev
gives off air it has absorbed. This may cause the oute
bag to expand and look like a pillow. This does nc
necessarily indicate that the desiccant is ineffective.

Contact Inspection and Replacement

For contact inspection and replacement, it is necessar
to remaove only the tank rear cover 13051 from the tan
13001 at cap screws 13052 after following instruction
in Para’s. 2.1-2.6 above (See Fig. 2, 42 and 43).

Refer to Fig. 2, 5-7.

Remove the shield 17021 and exhaust assemb!
17120 at cap screws 17118. Remove the rear flexibl
bushing shunts by removing bushing terminal scre.
17111 and interrupter screw 17140. Remove stationar
contact assembly 17101 complete (Fig's. 5 and 8) ¢
screws 17124 from this assembly remove fixed contac
rod 17051 at nut 17055. Insert assembly tool 13207 int
contact assemblies inside diameter to maintain pos:
tion of contact fingers 17057. Finger cage assembl
17060 may now be removed at screws 17054,
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The moving contact can now be exposed by remov-
ing contact ring 17106 along with nozzle 17103 at
screws 17133 (Fig. 10). Remove auxiliary nozzle 17102
and moving arcing contact 17104 by first installing
contact wrench onto the rear of the tank in holes that
permit tha insertion of the tool in the desired interrup-
ter (Fig. 35). Then slide tube assembly 13201 so that
studs 13202 are inserted into the vacant holes in flange
17098 (Fig. 10). Lock tube 13201 by clamp 13204 with
screws 13203. The spider 13206 and the tube 13201
must be securely locked to prevent rotation of the
moving contact assembly 17100. Fit center tube
assembly 13205 over the flats on auxiliary nozzle
17102. Rotate counterclockwise to remove nozzle
17102 and moving arcing contact 17104 (Note: Con-
siderable force is required).

Removing interrupters
To remove interrupters for expanded maintenance,
omit Para. 2.7 and follow procedure outlined below:

a) To gain access to the front end of the breaker it is
necessary to remove the gperating mechanism
swinging it out of the way by means of a hinged
maintenance device {Fig. 36).

b) With breaker in closed position disengage the
mechanism driving rod 16140 (Fig. 3}, from the
breaker's pull rod assembly 13025. This is accom-
plished by removing the covers 13021 and 13022
(Fig. 2), then releasing the crank drive plate 16141
at screw 16142,

¢) Remove the drive plate 16141 at screws 16145 and
16142, then the coupling 16143 at screws 16144
from the mechanism drive rod 16140 and breaker
pull rod assembly 13025. Disengage the seal plate
13054 from the front end enclosure 13110 at the
screws 13055, When screws 13055 are loose, tap
their heads with a mailet to release the seal plate if
it is stuck to the end enclosure 13110,

d) Attach front hinged maintenance device 13229 per
Fig. 36A and detailed instructions Fig. 36B.

@) If hinged maintenance device is not available the
front end may be lifted away from the tank using a
crane after disconnecting electrical circuits and
auxiliary switch drive linkage at the control cabinet.

f) Loosen the screws 17111 from bushing terminals

to release the shunts 17110. Remove shield 17021

and exhaust assembly 17120 at cap screws 17118

{Fig. 5-7).

install interrupter removal too! 13230 under inter-

rupter to be removed (Fig. 37). Adjust jacks so that

the cradles support the interrupter weight. Remove
bolts 13195 securing interrupter to support piate.

Roll interrupter to rear of tank and remove. Remove

the remaining interrupters in same manner.

=

h) Do not lift on pull rod assembly 13025 as it. may
damage the operating rods 17090, pull rod assem-
bly 13025 should be removed at this time by re-
moving screws 13026 (Fig. 2 and 11).

NOTE: Use spanner wrench 13281 in the holes in the
metal end of the Insulating actuating rod 17090
to prevent torquing the rod.

In the event the interrupter removal tool 13230 is not
available, the interrupters can be removed one ata
time manually out the rear of the breaker after dis-
connecting the pull rod assembly 13025 and actu-
ating rod 17090 at screw 13026, then removing nuts
13195 (Fig. 2).

i} Removing the interrupters 17000 should be ar-
ranged so that maintenance can be accomplished
in a dust and moisture free environment, preferably
indoors. Overnight storage of insulation compo-
nents should be done in sealed plastic bags.

j) Remove the interrupters 17000 from the interrupter
support 13050 at nuts 13195 (Fig. 2).

k) Disassemble stationary contact assembly 17101 as
previously described in Para. 2.7 above.

I} Remove shields 17020 at screws 17123 (Fig. 6).
Remove shunt connectors 17110 at screws 17140.

m) Disassemble the interrupter tube assembly 17050
at screws 17138. Remove puffer piston assembly
17099 and moving contact assembly 17100 as a
unit by removing screws 17136 (Fig. 5).

n) Disconnect the insulating actuating rod 17090 from
the moving contact assembly 17100 with spanner
wrench 13400 inserted through one of the slots in
the support 17154 (Figs. 5, ¢ & 10) and engaging
one of the holes in the metal end fitting of the
insutating actuating rod. With the extension wrench
13401 remove screw 17115,

NOTE: Lock the insulating actuating rod at the hole
adjacent to screw 17175 to prevent excessive
torque on rod.

The puffer piston assembiy 17099 and the moving
contact assembly 17100 can now be separated.

o) Disassemble the moving contact assembly 17100
at screws 17133 and 17132. Use helding tool 13228
to disassemble nozzle assembly 17102 which allows
removal of moving arcing contact 17104. This
requires considerable force {Fig. 10 Det. A).

p) The putfer piston, assembly 17099, is disassembled
by removing screws 17155. This will allow access
to check valve 17131,

NOTE: The breaker cannot funclion unless this
valve is in place and operating properly.
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A\ Apply Loctite Grade 262 ED 4.1.3034.3 to the

29 Breaker Assembly
Assembly takes place in the opposite order to that thread of fastener and a light coat of petroleum
described in Para. 2.1-2.8 above. to the bearing surface of the fastener. Torque to
Observe cleantiness, lubrication. and torquing re- ' the value in Table 3 (high grade Loctite).
quirements. Clean insulators with ethanol before A Align slots.
instailation i then
e o e inS P27 Winan assembyis compet,inspec tank o nsure ha
Table 3. altl bolts are tight, corona shields are in place, and that
all internal compoenents are clean. Add desiccant 13194
per Para. 2.6. Close and seal tank immediately. Process
210 Lubrication and Lgcking Instructions breaker per Part |l Para. 4.5.4. After gassing breaker
Triangutar flags are used on the assembly draw- carry out the functional tests as outlined in Part !l before
ings to provide lubricating and locking instructions. putting breaker in service.
- Conducting aluminum surface. SeeAbelOW
- Lubricate areas of contact as described. See
2.11 General Notes
- Lock threaded joints with loctite as described. See Contact penetration checks or adjustments are not
required, there i no need or provisions for this
. adjustment.
AUse Alnox grease ED 4.1.3318 on the conducting The breaker speed has been set at the factory and
aluminum surface of the bushing top flange. Wire tield adjustment is not normally necessary.
brush—add a little more Alnox grease and bolt
on terminal 13047 (see Fig. 27).
A Coat metatiic sliding surfaces with a very light NOTE: Torque auxillary nozzle 17102 to 110-145 Ft.
coat of lubricant “Alvania” ED 4.1.3388. Lbs (145-195 NM). Use a torque spanner.
A Coat the flange surfaces indicated from the seal-
ing “"O"” ring outward to the outside diameter of
the flange with a light coat of silicone grease 39 MAINTENANCE OF OPERATING MECHANISM
{Dow Corning #33) ED 4.1.3315. Lubricate indi- o
cated pin or bearing with Dow Corning #33 ED -
4.1.3315. -
A Polish with a lint-free cloth, then apply a light
coat of Molycote Spray (Dow Corning #321) ED
4.1.3387.
A Apply Loctite Grade 222, ED 4.1.3034.1 to thread
of tastener and a light coat of petroleum to the
bearing surface of the fasteners and torque to an Oil Level
the value in Table 3. (Yight grade Loctite). An unusual drop in oil level without a corresponding
A Appily Loctite Grade 242 ED 4.1.3034.2 to thread external leak is an indication of internal trouble. If ni-
of fastener and a light coat of petroleum to the trogen is escaping from the accumulator, the accumu-
bearing surface. Torque to vatue in Table 3 lator will store more oil for a given pressure. Check
(medium grade Loctite). accumulator pre-load pressure.
TABLE 3
BOLT TORQUE TABLE IN FT-LB/NM
Thread size M5 M6 M7 M8 M10 Mi12 M14 M16 M18 M20
4.4 8 13.3 19 37 65 104 158 217 309
Through bolt with nut ! _
6 11 18 26 51 89 141 215 295 420
|
26 4.4 7.7 1" 22 30 61 93 127 180 /
Bolt in internal thread 5 |
. ! 30 52 83 127 173 24
3.5 6 I 10 15 ) J
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3.2

3.3

3.4

3.441

3.4.2

Plpe Joinis

if individual pipes are removed from the operating
mechanism, be aware that small quantities of oif may
remain in the pipes. The dismantied pipes and open-
ings in the system must be sealed immediately after
disassembly to protect from contamination.

visually inspect threaded joints for leaks. Tighten

the joints only if they are leaking. Qozing of oil from
the joints does not necessarily indicate a failure of the
seal. If a joint is dripping. equalize the hydraulic sys-
tem, then tighten the joint.

When tightening or loosening threaded joints, hold
the fixed part with a spanner while unscrewing the
removable slesve nut with another spanner.

Do not undo threaded male connectors which are
screwed into hydraulic components, only tighten them.
Before tightening the maie connector in a threaded
joint, slacken the sleeve nut so as not to distort the
pipe.

When assembling pipes, oil may fill the space be-
tween the nut on the threaded joint and the pipe. This
oil needs several days to escape and may falsely indi-
cate that there is stil! a defect in the seal. It suffices to
wipe the joint thoroughly until the oil has disappeared.

Draining Hydraulic Ol .

Oil may be drained from the oil reservoir 16130 by first
releasing the pressure in the oil tank by loosening the
pressure relief valve 16035, on top of the mechanism,
then opening drain valve 16066. Store oil in a clean,
dry container.

Filling with Hydraulic Oll

The oil used in the hydraulic system should be per ED
4.1.3326. The fluid should be clean and free of
maoisture.

If the oil level is low but not to the point where air
has been pumped into the high pressure system the
level can be brought back to normal by adding oil per
3.4.1 below.

it the high pressure system has been contaminated
with air it will have to be purged before filling with oil
per 3.4.2.

Adding Qil

Fill the oil reservoir through the pressure relief valve
16035 port. Fill the reservoir until the oil level is in the
middle of the upper sight glass. Start the pump and
allow the pressure to stabilize at 4950 psig (34.1 MPa}.
Oil level should be visible in bottom sight glass. Alow
pump to pressurize system to 5500 psig (38 MPa) by
manually holding contactor 42-1 in or momentarily
shorting terminals 42 and 44. Again fill reservoir until
ail level is visible in bottom sight glass. Install pressure
reliet vaive 16035 and tighten securely. Bleed hydraulic
system down to 4950 psig (34.1 MPa).

Purging Hydraulic System
Drain hydraulic system of oil through drain valve
16066. Check that pressure relief valve 16035 is in

3.5

3.6

3.7

3.8

o

place. Connect vacuum pump, vacuum gauge and
valving per Fig. 18. Close valve B and open valves A
and 16066. Pull vacuum down to 10 mm Hg absoiute.
Add a quart of oil to system by closing valve A and
opening vaive B. Again pull a vacuum down to 10 mm.
Add oil until visible in top sight giass. Continue filling
per Para. 3.4.1.

General Hydraulic System Operating Instructions
Due to the charging process when generating the
working pressure, the compressed nitrogen in the
hydraulic accumulator heats up and cooling occurs
after the pump is switched off. As aresuit the achieved
pressure falls and this may cause an automatic restart
of the pump. The system should stabilize within 15
minutes. _ .

Never operate the breaker with the hydraulic pres-
sure below 3850 psig (26.7 MPa}. When equalizing the
hydraulic system, always open the cut-off valve slightly
to ensure a slow equalization of pressure.

Pressure Gauge Check

Compare pressure gauge 16071 with master pressure
gauge. Master pressure gauge may be connected to
the hydraulic system service port, the difference must
not exceed 70 psig (480 kPa).

Hydraulic Pressure Swiich

Check hydraulic pressure switch 16130 against the
hydraulic pressure gauge. If set points per operating
mechanism nameplate does not agree with pressure
gauge and gauge has been checked per Para. 3.7
above, then the set points must be adjusted. To adjust
the relevant element, proceed as follows:

Bleed hydraulic system with manuat relief valve
16068 to prescribed pressure. Connect a test clamp to
electrical contacts of pressure switch element. Rotate
the cam 16050 in direction of monitor until the monitor
famp lights. Hold the cam 16050 in this position and
tighten the nut 16051 by hand. Carefully tighten nut
16051 with spanner and adjust width screw 16054 for
0.1 to 0.2 mm (see Fig. 39).

Check set point by building up pressure and bleed-
ing it off several times. Readjust, if necessary. Once
satistied, carefully fold over the locking plate 16136
and press it against the flat on nut 16051, but do not hit
it with a heavy object.

Tignten nut 15651 “nih sosnner “wrench
only ‘Nmen pressure wiich -3 Irossur-
ized.

Hydraullc Oll and Service Life

The oil used in the hydraulic system is subject t