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NOTE

referred to the local Siemens sales office.

existing warranty.

Theseyinstructions do not purport to cover all details or variations in equipment, nor to provide for every possible
contingeneéy’'to be met in connection with installation, operation or maintenance. Should further information be desired or
shoul@wparticular problems arise which are not covered sufficiently for the purchaser's purposes, the matter should be

The contents of this instruction manual shall not become part of or modify any prior or existing agreement, commitment or
relationship. The sales contract contains the entire obligation of Siemens. The warranty contained in the contract between
the parties is the sole warranty of Siemens. Any statement contained herein do not create new warranties or modify the




Introduction and Safety

AWARNING

Working in or around electrical equip-
ment can cause shock, burn or
electrocution if accidental contact is
made with energized parts.

Turn off power supplying this equipment
before any adjustments, servicing, wiring,
parts replacement, or before any act re-
quiring physical contact with electrical
working components of this equipment is
performed.

The successful and safe operation of
motor control equipment is dependent
upon proper handling, installation, opera-
tion and maintenance, as well as upon
proper design and manufacture. Failure to
follow certain fundamental installation and
maintenance requirements may leadgto
personal injury and the failure and |gss of
control equipment, as well as damage to
other property.

Qualified Person

For the purpose of this manual and product labels,a qualified
person is one who is familiar with the installation, construction
and operation of the equipment, and thehazards involved. In
addition, he has the following qualifications;

(a) Is qualified and authorized to energize, de-energize,
clear, ground and tag circuits and equipment in accordance
with established safety pragctices.

(b) Is qualified in the proper care_and use of protective
equipment such as rubber gloves, lhardffat, safety glasses
or face shields, flash clothing, etéxin'accordance with estab-
lished safety practices.

Danger

For the purpose of this Manual and product labels, DANGER,
indicates death, seyere,personal injury or substantial proper-
ty damage will result if proper precautions are not taken.

Warning

For the purpoase ofthis manual and product labels, WARNING,
indieates death, Severe personal injury or substantial property
damage canresult if proper precautions are not taken.

Caution

For the purpose ofthis manual and product labels, CAUTION
indicates minor personal injury or property damage canresult
if proper precautions are not taken.

Siemens medium voltage vacuum contactors are built in
accordance with the latest applicable provisions of the Na-
tional Electrical Code, Underwriters' Laboratories Standards
and Procedures, NEMA, VDE and IEC Standards, and the
National Electrical Safety Code. These publications and this
instruction manual should be thoroughly read and under-
stood prior to beginning any work on this equipment.
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General

Siemens Type 90H3 vacuum contactors are provided for use
in Series 81000™ medium voltage controllers. Type 90H3
contactors provide the advantage of long mechanical and
electrical life with low maintenance and are essentially im-
mune to adverse atmospheric environments. They are
suitable for loads of all types, including three-phase motors,
transformers, capacitors and resistive loads.

The overall dimensions of the vacuum contactor are 18 inches
(457mm) wide by 27.5 inches (699mm) high by 23.87 inches
(606mm) deep. The vacuum contactor with single or double
barrel power fuses can be installed in Series 81000 Class E2
controllers of either one-, two- or three-high construction.

The Type 90H3 vacuum contactor consists of: (1) a low
voltage section which contains the main coil drive and
auxiliary contacts; (2) a medium voltage section which
houses the vacuum interrupter bottles and (3) a support

)
-~ - Contactor Ratings

structure which provides mountingifer thiespower fuses, con-
trol transformer and primary fuseéShandidrawout attachments.

Due to the fact that arc interruption/is accomplished com-
pletely within the vacuum bottles fitems such as arc chutes,
blowout coils and pole plates are not required with vacuum
contactors. Stationarygand“mevable power contacts are lo-
cated inside the vacuumibottles with corrugated stainless
steel bellows attached,to the movable contacts to ensure a
complete seal and)integrity of the vacuum bottle.

Voltage sutge suppressors are sometimes furnished at the
controller loadyterminals to limit transient overvoltages
caus€dyby multiple reignitions which may occur due to the
use of vacuuminterrupters. For application guidelines see the
instriuction manual for Series 81000™ Controllers—MVC-3018.

Interrupting
Maximum Enc!osed Capacity kv
Contactor Vol Contintous Impulse
Type RO tage Amplre Unfused Fused Class E2 Level
ating Rating Contactor Controller (BIL)
(KA) (MVA)
90H35 5.0 kV 360 5 kV@ 2.3-4.6 kV 200 @ 2.3 kV 60
350 @ 4.0kV
400 @ 4.6 kV
90H37 2 KV 310 5kA @66 kV S5kA @6.6 kV 60

Auxiliary @ontaets: Each contactor is equipped with 3 N.O. and 4 N.C. auxiliary contacts for customer use.
These contacts are rated 600V, 10A (NEMA Class A600).
NOTE: On drawout contactors, 2 N.O. and 2 N.C. contacts are available for customer use.

3 Phase Horsepower Rating at Utilization Voltage Maxi Transformer Loads
aximum
Vv 4000-4600V Vv .
Contactor 2300 6600 Motor Maximum 3-Phase kVA M?"'m“fm

Type Syn. nd Syn. Ind Syn. Ind Fuse at Distribution Voltage rans
Motors : Motors : Motors " | Rating Fuse
Motors Motors Motors Rating

\ 0.8PF | 1.0PF 0.8PF | 1.0PF 0.8PF | 1.0PF 2400V | 4160V | 4800V | 6900V
y /_. 90H35 1500 | 1750 | 1500 | 2500 | 3000 | 2500 — — — 24R 1500 | 2500 | 2500 — 450E
90H37 — — — — — — | 3500 | 4500 | 3500 18R — — — 1500 200E
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Description of Operation (Refer to Figure 1.)

The drive lever (3.1) forms an angle, with point A as the
fulcrum. When the magnet is not energized, the lever is held
in the OFF position by the compression springs (9.3).

Thus point B of the drive lever is in its extreme left position. At
this point the drive lever engages with the cup (3.3) and the
nut (3.4) of the vacuum interrupter. This holds the contacts
apart (in the OFF position) against the atmospheric pressure.

When the magnet coil (8.1) is energized, the armature (3.6)
and with it the drive lever (3.1) are attracted towards the
magnet core (8.2) againstthe reaction of the two compression
springs (9.3).

Point B of the drive lever therefore moves to the far right
position. The nut (3.4) of the vacuum interrupter (4.1) is thus
released so that the atmospheric pressure can press the
moving contact against the fixed contact.

The drive mechanism is constructed so that the nut (3.4)
never comes into contact with the drive lever (3.1) when ji'the
ON position. This ensures that the ON switching position is
always reached, definitely and completely.

The clearance between the cup (3.3) and'the nut (3.4) in the
ON switching position allows the magnetic drive to accelerate
during opening operations.

A compression spring (4.7) is,pgsitioned between the drive
lever (3.1) and the vacuumiinterrupter (4.1).

Blown Fuse=lripMechanism

Contactors can be“supplied with an anti-single phase trip
mechanism whi€hleffersyprotection from single phasing due
to a blown power/fuse” Fused contactors equipped with the
blown fuse thip mechanism are pre-adjusted at the factory so
that the opening, of one or more power fuses results in
de-energizing, the contactor, thus interrupting current to the
loads, When a power fuse blows, a plunger extends from the
loadend ofthe fuse which rotates the spring-loaded trip bar
and releases a pre-compressed micro-switch on the side of
the'eontactor. A contact on the micro-switch opens at this time
and de-energizes the contactor magnet coil.

1 Housing 35034 3.3
2 Drive Chamber

3.1 Drive Lever

3.3 Cup

3.4 Nut

3.5 Locknut PBint
3.6 Magnet Armature B
3.7 Thrust Plate

3.8 Stop

3.9 Guide

41 Vacuum Intérrupter

4.7  Compression Spking

8.1 Main Cofl

8.2 MagnetCofe

8.3  MagnetPlate Point
9.1 Notch A

9.2 Setting Plug
9.3 Compression Spring
9.4 Spring Retainer

10 Auxiliary Switch
11.1 3 Economy Resistor !
12 Jerminal Strip 31 2

Ll

8.2 3
8.3 3.7 9.2 12

1 %%i\i X

Figure 1. Operating Components of Vacuum Contactor

)

ki)
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Mechanically Latched
Contactors

Mechanically latched contactors are available which consist
of a standard 90H3 contactor with the addition of a mechani-
cally latch assembly. The mechanical latch holds the arma-
ture of the contactor closed against the magnet core after the
contactor is energized (closed) and control power is
removed. A pushbutton on the high voltage compartment
door, when manually depressed, trips the contactor by
releasing the mechanical latch. Electrical trip with an internal
solenoid is optionally available from the normal control trans-
former source or from a stored energy (capacitor) source
which is charged from the normal control source. The stored

energy source provides reliable trip, powér for a maximum
delay of 5 minutes after loss of*€entrolpower. Special trip
circuits energized from remote’ power sources can be
provided. Standard control ¢ircuits, afe available for 115V and
230 VAC.

Refer to the contactemrating®table for latched contactor
ratings. Refer to specific drawings supplied with the equip-
ment for details on conpection and operation.

Nomenclature

The eentactors can be identified through the nomenclature
description'shown below:

1><

XX X
- -1 - T
CONTACTOR CONTINUOUS
AMPERE RATING
H3=360A.
H6=720A.
INSULATION VOLTAGE
525 KV
7=7.2KV
NUMBER OF POLES
3=3 POLES
INTERRUPTION CAPACITY
1=5,0¢A
2=200 MVA
3=850 (VA
4=400 MVA
5=570 MVA
MAIN FUSE RATING
004NONE ~ 33=150E
02=2R 34=200E
03-3R 35=250E
04=4R 36=300E
06=6R 37=325E
09=9R 38=38R
12=12R  39=350E
18=18R  40=375E
20=20E  41=400E
24=24R  42=450E
25-=25E  43=500E
26=30E  44=600E
27=40E  45=800E
28=50E  46=1000E
29=65E  57=57X
30-80E  99=MISC.
31=100E (BELOW 20F)
32=125E

XX

—

-
|
|

X
I VARIABLE (IF USED)

L=LATCHED CONTACTOR
S=SPECIAL CONTACTOR,
SEE DWG.

A =DRAWOUT CONTACTOR
F =FUSE CARRIAGE

(FOR 720A. CONTROLLER)
T=DRAWOUT CONTACTOR

WITH SINGLE PHASE TRIP BAR

CPT CAPACITY IN KVA

0=NONE

1=.75KVA

2=15KVA

3=2.0KVA
4=2.5KVA

5=3.0 KVA

6=3.25 KVA
7=0THERS

CPT SECONDARY OR CONTROL
CIRCUIT VOLTAGE

A=115VAC

B=230VAC

C=125VDC

D=250vDC

E=OTHERS

N=NONE

CPTPRIMARY VOLTAGE
0=NONE
2=2300V.
3=3300V.
4=4000V.
5=4600V.
6=3300V.
7=6600V.
8=
9=0THERS (MAX. 7200V.)

60HZ
60HZ
60HZ
60HZ
60HZ
60HZ
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Receiving Inspection

An immediate inspection should be made for any damage
which may have occurred during shipment upon receipt of
this equipment. The inspection should include examination of
the packaging maferial and the contactor. Be sure to look for
concealed damage and do not discard the packaging
material. If damage is found, note damage on “Bill of Lading"
prior to accepting receipt of the shipment, if possible.

NOTE

The way visible shipping damage is treated by the
consignee prior to signing the delivery receipt can
determine the outcome of the damage claim to be
filed. Notification to the carrier within the 15 day limit
on concealed damage is essential if loss resulting
from unsettled claims is to be eliminated or mini-
mized.

A claim should be immediately filed with the carri€r,
and the Siemens sales office should be notified if
damage or loss is discovered. A description of the
damage and as much identification informatiofas
possible should accompany the claim.

Handling

For convenience and safety in lifting ormoving the contactor,
the lifting device similar to that shown in Figure 2 should be
purchased.

NOTE

The lifting device'is not intended to be used as a
means of transporting the contactor in the raised
position. Thefeontactor should be transported with
the lifting device in its lowered position.

Figure 2. Lifting Device

A crane or hoist is also recommended to handle the contactor,
if the lifting device is not available. Refer to Figure 3 for
recommended lifting method. A forklift truck can also be
utilized:

Observe the following precautions prior to moving the con-
tactor with a crane or hoist:

1. Keep the contactor in an upright position only.

2. Select rigging lengths to compensate for any unequal
weight distribution.

3. Do not allow the angle between the lifting cables and
vertical to exceed 45 degrees.

4. Never lift a contactor above an area where personnel
are located.
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Spreader

Figure 3. Recommended LiftingMethod

If a forklift is utilized, the following¥preéautions should be
taken when moving contactors;

1.
2.
3.

Keep the contactor in an upright position only.
Make sure the load is properlybalanced on the forks.

Place protective material bétween the contactor and the
forklift to preventbendingor scratching.

. Securely strap'the contactor to the forklift to prevent shift-

ing or tipping.

. Excessive 'speeds and sudden starts, stops, and turns

must,be avoided when handling the contactor.

. lkifs theycontactor only high enough to clear obstructions

onthe floor.

. Take care to avoid collisions with structures, other equip-

ment, or personnel when moving the contactor.

. Never lift a contactor above an area where personnel

are located.

Storage

The contactor must be stored in a clean, dry, dust and
condensation free environment if it cannot be placed into
service reasonably soon after receipt. Do not store equipment
outdoors. A standard 150 wattlight bulb, connected to burn
continuously should be placed within the contactor to prevent
condensation.
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AWARNING

Accidental contact with energized
wiring orbus system can cause electric
shock, burn or electrocution.

Disconnect and lock-out incoming power
and control voltage sources before begin-
ning work on this or any other electrical
equipment.

Check all control circuit terminals with a
voltmeter to make certain that the equip-
ment is totally deenergized. Use only ap-
proved high voltage test equipment to
check voltage on power terminals. Do not
attempt to measure high voltage with a
volt-ohm meter.

Itis recommended that a safety ground bé
connected to the power bus after the gys-
tem has been deenergized, and priorto
working on the equipment. Follow the'pro-
cedure outlined in the pre-energization
check section of this manual before power,
is restored.

Site Preparation and Mounting

Installation shall be in accordance withthe National Electrical
Code, ANSI, and NFPA 70 Standards.

The contactor should be installed in a cléan dry heated place
with good ventilation. It should, beyreadily accessible for
cleaning and inspection and shauld be carefully set up and
leveled on its supportirigfoundation’ and secured in place.

All adjustments have been made at the factory before ship-
ping and generally.no change,is required. See that all contact
surfaces are clean‘@nd smooth, and that current-carrying
parts are not damaged:

AWARNING

Accidental contact with dielectric or
megger test equipment can cause
shock, burn or electrocution.

Dielectric or megger testing should only be
conducted by qualified personnel. Referto test
device instructions for safety instructions.

Electrical Connections

Inspect all insulated wiring togsee that no damage has
resulted from installing the contactorifest the high voltage
wiring for possible grounds er shart gircuits.

Adielectric test at 2.25 times the fieminal system voltage plus
2000 volts applied for ope minute between phases and from
all phases to ground is the preferred method. Be sure to
disconnect any devices,(control power transformer, etc.) from
the circuit whichfcolld be’damaged by the test voltage. If a
hi-pot tester is not available, then a Megger test at 1000 volts
is a suitable second,choice.

A WARNING

Excessive dielectric test voltages can
cause harmful x-radiation to be emitted
fromvacuum bottles.

Vacuum-type interrupters can produce x-
rays if they are subjected to sufficiently
high voltages. The vacuum bottles usedin
Siemens type 90H3 contactors will not
produce harmful x-rays at applied vol-
tages of 40 kV or less. High-potential
dielectric tests should be limited to a max-
imum value of 13,250 volts RMS AC to
allow an adequate safety margin for
protection of personnel from x-radiation.

AWARNING

High peak voltages can result in er-
roneous test results and x-radiation
emitted from vacuum bottles causing
personal injury.

Do not exceed the recommended test
voltages when performing dielectric tests.

DC high potential test voltage sources
using half wave conversion will apply
peak voltages 3 times greater than the
measured DC voltage. Do not use DC high
potential voltage sources which employ
half wave conversion circuits.
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Make sure that all current-carrying parts outside the contactor
have adequate current-carrying capacity and are correctly
insulated in accordance with the requirements of the National
Electrical Code (NEC). All electrical connections should be
made carefully per the wiring diagram furnished with the
equipment. Tighten all lugs to recommended torque values.
Use recommended crimping tools only if crimp lugs are
supplied.

Altitude Setting

Vacuum contactors are sensitive, to a certain degree, to the
altitude at the installation site. This is due to the fact that
atmospheric pressure assists in closing the main contacts by
exerting force on the bellows at the moveable end of the
vacuum bottles. Since this force is proportional to the dif-
ference betweeninternal bottle pressure and external atmos-
pheric pressure, the contactor's main return springs must be
adjusted slightlywhen the contactis to be located at extrepie
distances above or below sea level.

After suitable adjustment, the 90H3 vacuum contact6rs can
be operated at the following site altitudes:

From 4100 ft. below S.L. to 650 ft. above S.L.
From 650 ft. below S.L. to 4100 ft. above S.L.
From 4100 ft. above S.L. to 8200 ft. above SIL.

The vacuum contactors are set at the factorylfer asite‘altitude
from 650 ft. below sea level to 4100 ft. above sea)level.

Adjusting the Ele€tromanetic Drive
Max. 7mm T'T", + QI)

4100 ft. Above S.L. to
8200 ft. Above S.L.

650 ft. Below S.L. to
4100 ft. Above S.L.

4100 ft. Below S.L. to
650 ft. Above S.L. ‘J

QO

Figure 5. Altitude Adjustment Information Plate

Adjustment on the bottom of the vacuum contactor is neces-
sany if the site altitude is different from that set at the factory.
See Figure 4.

e Press in both setting plugs (9.2) using a screwdriver.

o Adjust each setting plug to the site altitude accord-
ing to the instruction plate. See Figure 5.

Latched Contactors (Refer to Figure 6)

Thetriprod on the latched contactor is lockedin the shipping
position by a wire tie as shown below. Remove this ty-rap
before placing contactor in operation allowing the trip rod to
extend fully.

All latched contactors are shipped with a threaded stud
extending 3.62 inches (92mm) from the end of the trip rod. if
the contactor is to be used in the bottom compartment of the
controller cubicle, this stud should be left in place. If the
contactor will be used in the middle or top compartments, the
stud and associated nut and lockwasher must be removed.

3.62" ;
l<— 92mm)—>| Tnp}Rod
Y §

(
& il ] y A
I I VA

Bolt // O
Nut / O

Lockwasher

Wire Tie
(Remove Prior
to Installation)

Figure 4. Altitude Adjustment

Figure 6. Latched Contactor
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Pre-Energization Check

AWARNING

Failure to properly check out this
equipment prior to energization can
cause serious injury, burn or damage.

Perform the following checks before
energizing equipment.

Operating Data

1. Be sure all phase barriers are correctly, installed.

2. Clean any excessive amounts fof dust,and dirt that may
have accumulated if the contactof has been in storage.

3. Connect only test power andjeperate the contactor
electrically several times. The contactor should pick up
and seal cleanly at 85% toy1 10% of rated control voltage
(se€ Operating Data).

The contactor maymow be placed in service by connecting
main incomingpower. The contactor must be appropriately
guarded or isolated beéfére energizing the medium voltage
circuit. Refer to Series 81000 Controller Instruction Manual
MVC-9018yfor“additional information. For typical control cir-
cuit diagramsisee Figures 7, 8 and 9.

o 230 Volt 115 Volt 220 Volt 125 Volt
Description AC Supply* AC Supply* DC Supply DC Supply
Rated Control Voltage 240 Volts 120 Volts 220 Volts 125 Volts
Pick-Up Voltage 192 Volts 96 Volts 176 Volts 100 Volts
Drop-Out Voltage 84 Volts 42 Volts 77 Volts 44 Volts
Pick-Up Time
(To Contact Make) 60-100 ms 60-100 ms 60-100 ms 60-100 ms
Drop-Out Time
(To Contact Break) 200-240 ms 200-240 ms 200-240 ms 200-240 ms
Optional Fast Drop-Out
Time (To Contact Break) 30-50 ms 30-50ms 30-50 ms 30-50 ms
Inrush Current 2.3 Amps 4.7 Amps 2.3 Amps 4.0 Amps
Sealifg€urtent 0.27 Amps 0.55 Amps 0.34 Amps 0.60 Amps

* Denotes Utilization Voltage.
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Typical Control Circuit Diagrams

Test Switch Contact
Development

Run Test
A X
B X
C X
X = CONTACTS CLOSED

LEGEND

CPT .. .. Cantrol Power®¥ransf.

CXFU .. Fuse for CPJ'Sec.

LSI..... Line'Switch'Interlock

M...... Main Contactor

MR..... Master Relay

MX ... .. Auxiliary Relay

RECN,. . . Rectifier

Rl % Contactor Engagement
Warning Light

R .. Economy Resistor

RS! . ... Racking Switch Interlock

TRU . ... Fuse for Test Power

20

Hu

. LSl gpsTv OR 230V.
5 )> X1 x2 *
CXFU W PUSHTO TEST \C
53 56\R 4 ]
RUN TEST P
55 .
caB
' —
RS TFU 8 32'
IAG = {4 —{ 1 2 =
115V. OR 230V.
6 TEST POWER
START

Additional Auxiliary Contacts

-

L

)

12

P

16 17 18 19

1

N

Figure 7. Series 81000 Controller with Type

90H3 Vacuum Contactor
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Typical Control Circuit Diagrams

Test Switch Contact

115V. OR 230V.

LEGEND
CPT ....
CXFU

. Fuse forGRT Sec.

. “Main Contéactor

Development 52 L\S\1 X1 x2 o
>) T
Run Test é CXFU #PUSHTO TEST k:
A X
) 53
B X RUN TEST
C X
X = CONTACTS CLOSED cqB
q ! RSI TFU o)
54 11 43
——O IAC 1F ﬂ
’ 115V. OR 230V.
64 TEST POWER
TRIP 11 E M By
> i i AC REC AC
°&° S E1 S E2
(-1
s
W1

Contfol.Poweér Transf.
fine SWitch Iaterlock

Master Relay

. Auxi!igry Relay - LM M ™ D
. Rectifier
Contactor Engagement | I | l | | I | | I
Warning Light YN/ N L AM/NN
Economy Resistor g g g g 2
. Racking Switch Interlock
a 5 12 13 14 15 16 17 18 19

Trip Coll

Figure 8. Series 81000 Controller with
with Type 90H3 Vacuum Contactor with Mechanical Latch and Electrical Trip from AC Source
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Typical Control Circuit Diagrams

Test Switch Contact
Development 115V. OR)230V.

LSI CPT
Run Test 52 )> X1 X2
A X CXFU % PUSH TO TEST J\c
B X | . NP i 20
C X RUN TEST 3 P ’
X = CONTACTS CLOSED —

I —
RSI TFU 8 o
- P —— 1 5 Yo |

115V. OR 230V.

6 TEST POWER
(+)
AC X E\AC
[Re } j@(
” =J ™) 15
F J
Y e ~ Ed LM CAP Y
| e e——
Sy
e |
) Ac_— 5y
TRIP
LEGEND
CAP . ... Capacitor
CPT . ... Control Power Transf.
CXFU .. Fuse for CPT See:
LSI..... Line Switch Iaterlock
LM..... Main Contactor
MR..... Mastér Relay:
LMX . ... AuxiliaryRelay
Rb..... Bleeder Resistor
Rc ..... Charging,Resistor
REC ... Rectifier Acditional Auxiliary Contacts
RL ..... Contactor Engagement
Warfing Light wm Y
R1 ... Economy Resistor
RSI .2, Racking Switch Interlock A
SR\ .. Surge Suppressor MAN N
(Molded into REC-4 Block) 2 2 g
IO .. ... Trip Coll
12 13 17 19
TFU . ... Fuse for Test Power 1 18

Figure 9. Series 81000 Controller with
Type 90H3 Vacuum Contactor with Mechanical Latch and Electrical Trip from Stored Energy Capacitor Source
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AWARNING

Accidental contact with energized
wiring or bus system can cause electric
shock, burn or electrocution.

Disconnect and lock-out incoming power
and control voltage sources before
beginning work on this or any other
electrical equipment.

Check all control circuit terminals with a
voltmeter to make certain that the
equipment is totally deenergized. Use
only approved high voltage test
equipment to check voltage on power
terminals. Do not attempt to measure high
voltage with a volt-ohm meter.

Itis recommended that a safety groundbe
connected to the power bus aftér the
system has been deenergized,%and
proper to working on the equipment:
Follow the procedure outlined in.the pre-
energization check section of this manual
before power is restored.

Safety

For the safety of maintenance petsonnelas well as others who
might be exposed to hazards assogiatedwith maintenance
activities, the safety related togvork practices of NFPA 70E,
part Il should always be followed when working on electrical
equipment. Maintenance personfel’should be trained in the
safety practices, procedures’and requirements that pertain
to their respective joblassignments.

The customer miust establish a periodic program to ensure
trouble-free andysafé operation. The frequency of inspection,
periodic cleaning,and preventive maintenance schedule will
depend upon the operation conditions. NFPA Publication 70B
“Electrical Equipment Maintenance” may be used as a guide
to establish such a program. A preventive maintenance
program is notintended to cover reconditioning or major
repair;but should be designed to reveal, if possible, the
need to such actions in time to prevent malfunctions
during'operation. The following items should be included in
anyamaintenance checklist. For more details read the suc-
ceeding pages.

Proper installation of phase barriers
Vacuum Bottles

Blown Fuse Trip Mechanism

Main Coil

Auxiliary Contacts

Fuse Clips

Terminals and Joints

Cleaning

Tightening Torques

Mechanical and Eleetrical Operation of the Contactor
Mechanical latchiMechanism

Maintenance of\thé vacuum contactor should be only be
performed with the contactor deenergized and withdrawn
fromthe,controller compartment. In the case where a vacuum
bottleimust be replaced, control power is required to close
thexcontactor.

Phase Barrier and Dust Cover
Removal and Re-Installation

Type 90H3 vacuum contactors with drawout provisions are
equipped with two glass polyester interphase barriers and
one horizontal barrier located above the vacuum bottles
which acts as a dust cover to prevent dust and other foreign
material from accumulating inside the medium voltage sec-
tion.

It is necessary to remove these barriers to perform main-
tenance on the vacuum contactor. First remove the inter-
phase barriers, by sliding upward and out. A tab located on
the rear of each interphase barrier engages a notch in the
dust cover and locks it into the assembly. Once the inter-
phase barriers are removed, the dust cover will slide out
toward the rear (disconnect finger) end of the contactor.

Before placing the contactor back in service, both interphase
barriers and the dust cover must be replaced in their proper
locations.

Blown Fuse Trip Mechanism

NOTE

Use of the trip mechanism with fuses other than
Siemens type FM motor fuses can result in failure
of the trip bar to operate.
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After the trip mechanism has operated, or if any of the power
fuses have been removed or replaced, the following checks
and adjustments must be performed.

Pushrod

Locknut

Machine
Screw

Switch
Contacts
Closed

Figure 10. Adjustment of the Plunger

1. All fuses must be installed in clips with load_sidée of fuse
resting on support tray as shown in Figure 104 Pltinger
end of fuse must be facing forwardpaway, from /discon-
nect fingers on contactor.

2. With the trip bar in its normal spring-teturn (deactivated
position, the trip bar should rest a@gainst the stop screw on
the righthand contactor side pfate as shownin Figure 10.
The trip bar must be held in this position while performing
adjustments 3 and 4.

3. Adjust each of theythregyplunger assemblies shown in
Figure 10 to obtain agi/16™(7.6mm) gap between the
plunger (1) agd thepend“of the corresponding fuse as
follows: Inseftia 1/16" (146mm) shim between the end of
the fuse and the'plungér (1). Loosen locknut (2) and turn
adjusting screw (3) until there is no gap between stop nut
(4) and trip bar (5). Retighten lock nut (2).

4. Referring to Figure 11, loosen the machine screw which
threadsiinto the pushrod and adjust outward (lengthen)
untilitheymicro-switch contacts just close. Then adjust
Suitward one additional full turn and tighten the locknut.

Figure 11. Adjustment of Trip Mechanism in
Deactivated Position

. Referring to Figure 12, insert a 3/16" (4.8mm) thick shim

betweenone of the three plungers and the adjacent fuse,
rotating the trip bar in the direction shown. The micros-
witch contacts should open at this point. If they do not,
loosen the locknut and adjust the machine screw to short-
en dimension “A" slightly until the switch contacts open,
then retighten the locknut.

3/16" (0.19")

Direction of
Trip Bar
Rotation

Insert

Shim

Figure 12. Operational Check of Trip Mechanism
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Main Contacts Wear Check

The recommended method of determining main contact wear
is to keep records as accurately as possible of the number of
daily switching cycles along withthe amount of current being
interrupted. By using this dataandthe graph of electrical life,
Figure 13, it can be determined with sufficient accuracy when
the contacts in the vacuum bottles have reached the end of
their service life. At this point, the vacuum bottles should be
replaced by following the instructions under “Vacuum Bottle
Replacement.”

It should be noted that probability of replacing a vacuum
bottle due to contact wear is very low, due to the exceptionally
long mechanical and electrical switching life of the Siemens
VS-6602 vacuum bottle.

3TL61

N O

108
N

L O
P

2 Operating Range N
of the Interrupters \

105

N
-

104

Number of Switching Operations n -
[+)]

N O

103

100 2 46 102 46 1022 46 103 2 4 6
Cutrent being,interrupted /a >

FIGURE 13. Electrical Life Curve

Vacuum Loss Check

Itis highlyanlikely that a vacuum bottle will ever suffer loss of
vacuum,. The vacuum bottle has been designed and tested
to maintainthe level of internal pressure necessary to proper
opefation for at least 20 years of shelf life. Since switching
unden load tends to increase the level of vacuum, due to a
pheremenon known as “gettering”, the life of bottles which
have been placed in operation will be extended even further.

Since loss of vacuum is accompanied bysloss of dielectric
strength, bottles may be tested fomsuffigient vacuum level by
performing a high potential dielectfictest across the contacts
with the contactor in the open position.

AWARNING

. ‘ Excessive dielectric test voltages can
() cause harmful x-radiation to be emitted
‘ fromvacuum bottles.

Do not exceed 13,250 volts RMS AC or 19
kV DC when performing dielectric tests.

A WARNING

Accidental contact with dielectric test
equipment can cause shock, burn or
electrocution.

Dielectric testing should only be con-
ducted by qualified personnel. Refer to
test device instructions for safety instruc-
tions.

With the vacuum contactor withdrawn from the controller and
in the open position, apply 13.25 kV RMS AC across the open
contacts of each bottle for one minute. No breakdown should
occur. |f breakdown occurs on any vacuum bottle, it must be
replaced.

Ifa DC hi-pot tester is used, a test voltage of 19 kV DC should
be applied.
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AWARNING

High peak voltages can result in er-
roneous test results and x-radiation
causing personal injury.

DC high potential test voltage sources
using half-wave conversion will apply
peak voltages 3 times greater than the
measured average DC voltage. Repetitive
application of high peak voltage can result
in erroneous test results and x-radiation
causing personal injury.

Do not use DC high potential voltage sour-
ces which employ half-wave conversion
circuits.

Removing Vacuum Bottle

An adjusting handle is required for iAstalling the interrupters.
Itis supplied with every replacement interrupter.

Vacuum Bottle Replacement

AwaARNING

Accidental contact with energized
components can cause,shocks’burn or
electrocution.

Before replacinggyvactum bottles,
withdraw the coftactorffom the controller
compartment 1, ensure that all high volt-
age sourcesrase dis€éonnected.

Low veltagetest'power is required during
the re-installation of new vacuum interrup-
ters &0 exercise caution.

4.5 3.5
Nut 5.1 M8 Hexagon Socket
Locknut Boit (Not Shown)
Vacuum Interrupter 5.3 M8 Hexagon Nut (Not

. Moving Contact Shown)

Articulated Bolt 6 Lower Terminal
Flexible Connection 6.2 M8 Hexagon Socket
Locknut M8 Bolt
Spring Retainer A Location for

Flat Wrench (17mm)

To gain access to the vacuum bottles, first remove the power
fuses, the two interphase barriers and the horizontal dust

barrier.

The,integrupters can be replaced when the vacuum contactor

isin the®Off" position.

Theareplacement instructions should be adhered to, other-
wise correct operation of the vacuum contactor cannot be

ensured.

Figure 14. Removing an Interrupter

Refer to Figure 14.

At the pole whose interrupter is to be replaced:

e Loosen the M8 hexagon socket bolt (5.1) of the

flexible connection (4.3) and hold the nut (5.3) with a
flat wrench (13mm), as shown in the

Figure 14.

Loosen the M8 locknut (4.5) of the articulated bolt
(4.2), holding the moving contact (4.1.2) of the
vacuum interrupter with a flat wrench at location A
(17mm).

Unscrew the articulated bolt (4.2) from the moving
contact by the locknut (3.5) using a 13mm box
wrench.

Unscrew the M8 hexagon socket bolt (6.2) at the
lower terminal (6).

Take hold of the interrupter and lift it out of the hous-
ing.
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33 Cup
3.4 Nut
36 Locknut

4.1 Vacuum interrupter

4.2 / Moving Contact

4.1.6 Pumping Port

51 M8 Hexagon Socket
Bolt (Not Shown)

42 Avrticulated Bolt

43 Flexible Connection

4.4 Contact Washer

45 Locknut

46 Spring Retainer

4.7  Compression Spring

6 Lower Terminal

6.1 Contact Washer

6.2 M8 Hexagon Socket Bolt

Figured5.Vacuum Interrupter

Refer to Figure 15.
Re-use the following parts of the old interrupter:

Compression spring (4.7), spring retainer(4.6), locknut (4.5),
flexible connection (4.3) and articulated bolt (42)swith nut
(3.4) and locknut (3.5).

The articulated bolt (4.2), which is screwedinto the moving
contact of the interrupter, is fixed bymeansef contact washer
(4.4) and locknut (4.5), in the same Way as the flexible
connection (4.3). The parts (4,6) and.(4'7) are only slipped
on.

NOTE

Replace the contact washers (4.4), (6.1) at the
interrupter end of the flexible connection, and atthe
line and load terminals, with the new contact
washers supplied.

Installing the Replacement Vacuum
Interrupter:
e, Place the interrupter (4.1) on the lower terminal (6)

and fix it in position using a new contact washer
(6.1) and the hexagon socket bolt (6.2).

NOTE

When positioning the interrupter take care to see that
the pumping port (4.1.6) locates in the rear cutout of
the lower terminal (6), see Figure 16 and 17.

o Slip cup (3.3) onto the articulated bolt (4.2) fitted
with locknut (3.5) and nut (3.4).

o Pass the bolt through the drive lever (3).

e Slip compression spring (4.7) and spring retainer
(4.6) into position and lock with nut (4.5).

¢ Slip contact washer (4.4) and flexible connection
(4.3) onto the articulated bolt.

e Screw the bolt into the moving contact (4.1.2) of the
vacuum interrupter.

e Screw the articulated bolt into the moving contact
until it comes up against the bottom of the contact
thread or the locknut comes up against the cup (3.3).

e Tighten the locknut (4.5), at the same time holding
the moving contact (4.1.2) in order to prevent the
bellows from becoming damaged.

¢ Attach the flexible connection (4.3) to the line ter-
minal using the hexagon socket bolt (5.1), contact
washer (5.2) and nut (5.3), see Figure 16.

e Undo the locknut holding nut (3.4).
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‘%Ell:tgee! 3 Drive Lever
‘ TaEw. 3 2a N
4 ﬂka.s .
] w \ 3.5 Locknut
; ! \-\ 3.4 41  Vacuumnterrupter
! X
oL af 3.3 4.1.2 Moving Contact
O %4.2 4.1.60 Pumping Port
—~— 424, Articulated Bolt
fh—— \i.gls.a 438, “Elexible Connection
I \5:1 4.4 “WContact Washer
W \4,5 45 Locknut

4.4/45 4.6~ Spring Retainer

412 47 Compression Spring
{ . 5.1 M8 Hexagon Socket Bolt
f ' 5.2 ContactWasher
! i 53 M8 Hexagon Bolt
|
i — E 2'1/6'2 6 Lower Terminal
i 16 6.1 Contact Washer
i o 6.2 M8 Hexagon Socket Bolt

o Insert the gauge plate (supplied) between the'cup

(3.3) and nut (3.4).

e Adjust this nut to size and lock it with thegdoeknut.
o Remove the gauge plate.

Figure 16. Installingthe Replacement Vacuum Interrupter

o Now carry out a few test operations:

Main Coil Replacement

There are two main coils:{Jio gaig'access to the main coils,
first remove the two side platesfrom the low voltage section.
The main coil leads are connected to the control circuit with
push-on terminals and can be removed by pulling off.

The main coils may be removed by removing the two M8
hexagon sockethead bolts fromthe underside of the contac-
tor. See label omunderside of contactor which identifies these

two bolts!

.o install ‘awmew coil, reverse the above disassembly proce-
/ dugé

Figure 17. Main Coil Replacement
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Auxiliary Contact Block
Replacement

Located in the drive chamber on both sides of the
electromagnetic drive is an auxiliary contact block, consisting
of two auxiliary contacts. These are actuated by the drive
lever via their own drive pins.

To replace an auxiliary contact block remove the particular
side plate of the drive chamber. Remove existing auxiliary
contact block.

Wire up the new auxiliary contact, turn it so that it locks in the
mounting angle and screw it tight.

Figure 18. Auxiliary Contact Block Replacement

Fuse Clipnspection

Closely examingfuse clipsdlf there is any sign of overheating
or looseness checkythé spring pressure or tightness of

clamps. Replace the fuse clips ifthe spring pressure com-
pares unfavorably with that of ether similar fuse clips. Make
sure thatfuses are completely inserted.

Terminals and Joints

If joints or terminations appear too badly discolored, corroded
or pitted, or show évidence’of having been subjected to high
temperature, thesparts'should be disassembled and replaced
or cleaned.

Examine all'wire ‘omcable connections for evidence of loose-
ness or overheating. Re-torque if necessary. If major dis-
coloratiényonh cable damage is apparent, replace the
damagedparts.

Recommended Torque

When making bolted assemblies, the following considera-
tions should be generally followed. The recommended torque
is determined by the size of hardware used.

1. Metal-to-Metal—Apply standard torque as listed:

2. Metal-to-Insert molded in compound part—Apply ap-
proximately 2/3 of standard torque.

3. Compound-to-Insert molded in compound part—Apply
approximately 1/2 of standardtorque.

4. Compound-to-Compound—Apply approximately 1/2 of
standard torque.

Periodic Cleaning

Accumulation of dust and foreign material such as coal dust,
cement dust, or lamp black must be removed from the con-
tactor and all surfaces must be wiped clean at regular inter-
vals. Dirty, wet or contaminated parts should be replaced
unless they can be cleaned effectively. Dust can collect
moisture, causing voltage breakdown. Do not use com-
pressed air as it will only redistribute contaminants on other
surfaces, and may damage delicate parts.

2/3 1/2 1/2
Standard Torque
: e Standard Torque Standard Torque Standard Torque
Threadqze MeEiarl E?b’:';?tal Metal-to-Insert Compound-to-Insert Compound-to-Compound

T (in-lbs.) (in.-lbs.) (in-lbs.)

8:32 14-20 10-14 7-10 7-10

10-32 20-30 13-20 10-15 10-15

1/4-20 40-60 26-40 20-30 20-30
5/16-18 168-228 110-150 84-114 84-114
3/8-16 240-360 160-240 120-180 120-180
1/2-13 480-600 320-400 240-300 240-300

o

M
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AWwARNING

Accidental contact with energized
wiring orbus system can cause electric
shock, burn or electrocution.

Disconnect and lock-out incoming power
and control voltage sources before begin-
ning work on this or any other electrical
equipment.

Only qualified personnel should be in-
volved in the inspection and repair proce-
dure and all plant safety procedures must
be observed.

Check all control circuit terminals with a
voltmeter to make certain that the equip-
ment is totally deenergized. Use only ap-
proved high voltage test equipment to
check voltage on power terminals. Do not
attempt to measure high voltage with,a
volt-ohm meter.

Itisrecommended that a safety gro@indbe
connected to the power bus afterithe/sys=
tem has been deenergized, and pfioigto
working on the equipment. Fallow the pro-
cedure outlined in the pre-energization
check section of this madual before power
is restored.

General

The excessive currents occufring during a fault may resultin
structure, component4and/orfconductor damage due to
mechanical distortiof, thetmal'damage, metal deposits, or
smoke. After a fault, repair theteause of the fault, inspect all
equipment per NEMA¢Standards Publication No. ICS2-302
and make any necessaryfepairs or replacements prior to
placing the equipmentinto service again. Be sure that all
replacements (if any) are of the proper rating and are suitable
for the application. Ifyin doubt, consult your field sales repre-
sentative.

NN T Y. KN TR T MBI ST o R AT e I S S e oy

Inspection

The following areas should be inspeeted after a fault has
occurred.

Enclosures

External evidence of enclosure deformation usually is indica-
tive of damage within £Extensive damage will require replace-
ment of the enclosure partsyand the enclosed equipment.
Insure that door mounted equipment and safety interlocks
function propedly. Merify that hinge and latch integrity is
maintained:

Terminals and Internal Conductors

Replacetall damaged parts which show evidence of dis-
coloration, ‘melting or arcing damage. Special attention
should bewpaid to the stab fingers.

Overload Relays

The/complete overload relay must be replaced if burnout of
the heater element has occurred. Any indication of an arc
striking or burning the overload relay also requires replace-
ment.

If there is no visual indication of damage that would require
replacement, contact operation must be verified by electrical-
ly or mechanically tripping and resetting the overload relay.

Fuse Holders

Replace fuse holders if the insulation mounts, barriers, or fuse
clips show signs of damage, deterioration, heating, distortion
or looseness.

Fuses

Always replace all three fuses in a three phase circuit even
though only one or two are open circuited since internal
damage suffered by fuses not replaced could result in
nuisance shut-down later.

Perform the “Pre-Energization Check" procedures detailed in
this manual before restoring the equipment to service.






Troubleshooting

In the unlikely event that operating problems are en-
countered, use the following troubleshooting chart to isolate
the cause of the malfunction and find the remedy. If the
corrective action given in the chart fails to correct the difficul-
ty, consult your field sales representative.

The following information is required if it is necessary to write
to Siemens relative to the equipment problems.

1.

2. Nameplate data on contactor.

Manufacturer's serial number and part number, if
available.

Accident
component
electr ion.

ause shock, burn or

nd lock out all power supply-

Duty cycle and any details of operation.

Length of time in service and approximate total number \

of operations.
Voltage, current and frequency.

Description of problem.

Any other pertinent information. Q@
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4
Trouble Cause
Contactor chatter or pumping Poor contact in control circuit n control

Fluttering control relay such as
pressure or temperature switch

Abnormally low control voltage

Faulty economizing resistor

Faulty economizing relay \

Improper number or wrong'size
shims installed under t
assembly

Check all con i
i S

circuitfor

d

Prope witch and replace

re control voltage. Voltage
ust be at least minimum pick-up
v shown in OPERATING DATA
heck continuity of economizing
resistor

Check operation of economizing
relay MX

If the magnet assembly has been
removed for coil replacement, check
that the flat washers (shims) that were
beneath it have been reinstalled in
the original locations.

Adjust altitude setting as required.

Coil/Rectifier Burnout

High Altitude
Flutteri ol relay such as pres-
sure or t ure switch

\&trol voltage too high

Ambient temperature too high

Properly adjust switch or replace

Check operation of economizing
relay MX

Measure control voltage. Voltage
must not exceed rated voltage by
more than 10%.

Ambient temperature outside contac-
tor enclosure should not exceed 40°C
(104°F)
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Type 90H35 (5 kV) Contactor efer to Figures 19 and 20)

Contactor Quantities

Item Description Part Number Drawout Stationary
1 L.H. Side Rail 25-154-301-509 1 —
2 R.H. Side Rail 25-154-301-510 1 —
3 Side Angle 25-154-301-504 2 —
4 L.H. Side Plate 25-154-301-069 1 —
5 R.H. Side Piate 25-154-301-070 1 —
6 Insulator Molding 25-407-783-005 1 —
7 CPT Mounting Plate 25-154-301:513 1 —
8 CPT Fuse Block Assembly 25-154-301-608 1 —
9 Wheel 18-658-1844345 4 —
10 Wheel Shaft 25-154-301-084 4 —
11 Insulator Molding 25-407483-001 3 —
12 Copper Spacer 25-131:5702001 3 —
13 Copper Spacer 2541355186-072 3 —
14 LSI Mounting Bracket 25-154-301-074 1 —
15 Barrier 25-154-301-071 1 —
16 Interphase Barrier 25-154-301-072 2 —
17 Striker Bar 25-154-247-075 1 —
18 Guide 25-154-247-099 1 —
19 LSI Finger 25-135-753-001 1 —
20 LSI Support 25-154-301-073 1 —
21 Finger Assembly Line 25-131-570-527 3 —
22 Finger Assembly Load 71-240-055-501 3 —
23 CPT Fuse Clip 25-127-244-001 2 —
24 Fuse Clip Assembly Line 25-135-186-517 1 —
25 Fuse Clip Assemblyilload 25-135-186-528 1 —
26 Terminal Block Bragket 25-154-301-068 1 —
27 Interlock Lever Assembly 25-213-070-502 1 —
28 Magnet Coil 120VAC 25-154-158-001 1 1
29 Magnet Coilf240VAC 25-154-158-002 1 1
30 Magneét,Coil 425VDC 25-154-158-003 1 1
31 Maghnet Cail 220VDC 25-154-158-004 1 1
32 VacuumBottleVSe6602 25-154-158-005 3 3
33 Aux. Cont. IN.O.-1 N.C. (Left) 25-154-158-006 2 2
34 Aux: €onté1 N.O.-1 N.C. (Right) 25-154-158-007 2 2
35 Flexible'Lead 25-154-158-017 3 3
36 Econ. Relay 120VAC 25-154-158-008 1 1
37 Econ. Relay 240VAC 25-154-158-009 1 1
38 Econ. Relay 125VDC 25-154-158-010 1 1
39 Econ. Relay 220VDC 25-154-158-011 1 1
40 Econ. Resistor 120VAC 25-154-158-013 1 1
41 Econ. Resistor 240VAC 25-154-158-014 1 1
42 Econ. Resistor 125VDC 25-154-158-015 1 1
43 Econ. Resistor 220VDC 25-154-158-016 1 1
44 Rectifier 25-154-158-012 2 2
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