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1-0 SCOPE

This specification covers the design, manufacture and testing of factory assembled HV
motor control centers (MCC’s) to be installed within Oman Wastewater Services
Company Projects.

2-0 STANDARDS SPECIFICATIONS

The MCC shall conform in design, materials and performance (except e otherwise
specified) with the current issue and amendments (at time of order) propriate

Oman Electrical Standard and relevant international standards:

British Standards O

All relevant 1EC recommendations relating taieectrical equipment

National Fire Protection Association ( A)

Omani Electrical Standards @

3-0 SERVICE AND ENVIRON T NDITIONS CONDITIONS
The MCC shall, in all respe@su le for operation under service conditions

stated on section - 01

4-0 ELECTRICA

arrangement of the MCC's, protection, metering, control,
ipterle intertripping etc. shall be shown on the MCC single line
‘@ S

4-2 he MCC electrical rating (voltage, current, frequency, fault current, etc.) shall
as stated on the MCC single line diagram. The ratings shall be quoted on the
basis of the darters being housed in enclosures under natural ventilation
conditions. The ratings of units shall take full account of all heat sources within

the enclosure.
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4-3

4-4

MCC’'s Shall be suitable for operation, without deleterious effect, with
variations of voltage and frequency as stated on the MCC single line diagram.

Transient voltage depressions down to 80% of rated voltage shall not affect
MCC performance.

5-0 STRUCTURAL & MECHANICAL REQUIREMENTS

5-1

assembly.

MCC cubicles shall be metal-enclosed, free standing, floor moun flush
fronted and arranged to form a single structure with Qn blisbar
Dy in

It shall be possible to extend the MCC and the busBars sg ling
additional units at either end and cabling up wijth existing s live except
when making the busbar connections.

Automatic safety shutters shall be provigled to cover the busbar and circuit
spouts during isolation. They shall be posttiiely driven in each direction and
padlocked in the closed position. A sel celling latch shall be included in
gach shutter mechanism for testir@ gifitenance purposes.
Comprehensive mechasdical inter| shall be provided to prevent any

malfunction.

um or SF6 type to comply with the relevant
British or harmg pean Standards.

The equip

Unless ifiethOtherwise.
ircui ers shall be capable of clearing any fault condition, which may
@ e system without damage to equipment or personnel.
ring operated mechanisms shall be provided with volt-free contacts to give
ndication that the springs are charged.

shalbe rated in accordance with the Particular Specification.

The closing solenoids of dc solenoid operated mechanisms shall be suitable for
operation at a minimum of 80% of the nominal supply voltage. They shall not
malfunction or cause excessive vibration when energised at the rated voltage,
or when energised from a full wave rectified source designed for multiple
simultaneous operations.
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5-10

5-11

5-12

5-13

5-14

5-15

5-16

5-17

5-18

5-19

To facilitate maintenance and adjustment of contacts, it shall be possible to
'sow-close' the circuit breaker but this operation shall only be possible in the
fully withdrawn position. Any necessary operating handle or lever shall be
supplied.

Where mechanical key interlocking is employed, tripping of a closed circuit
breaker shall not occur if any attempt is made to remove atrapped key from the
mechanism.

Control and auxiliary switches shall comply with the requir is of EN
60947-5-1. With a minimum of two spare contacts. The

monitor phase and line voltages and ling\ currentsjon the load side in
conjunction with selector switches. Ammet itcheg shall be make-before-
break type to avoid open circuits in th@C.T. cir

bkV shall be of the metal clad
5227, and with construction and
rdance with those specified for AC

High-voltage motor darters at 3.3K
totally-enclosed pattern in accord
general component standards i
switchboards and contrgl

High-voltage starters sh e of single-tier withdraw-able truck-mounted or

fixed pattern and co t BS 5856.
Fixed housi ng rowded with automatic safety shutters on the busbar-
|solat|ng otor or single end circuit control. Feeder-isolating spout

shutters aI ft when specified.

Cont s shall be operated by 110V dc derived from a transformer-rectifier in

starter shall have low-voltage and high-voltage equipment fully
regated.

Contactors, high-voltage HBC fuses, control transformers and associated
components shall be mounted on the starter withdraw-able truck providing safe
maintenance access to all main active equipment. Truck-mounted low-voltage
equipment shall be segregated from the high-voltage circuit by an earthed
metallic screen.
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5-20 Contactor auxiliary switches shall comply with the requirements of BS EN
60947-5-1. They shall be readily accessible and enclosed in a transparent
plastic cover. A minimum of four spare auxiliary switches, two normally open
and two normally-closed, shall be provided.

5-21 Separate segregated low-voltage compartments shall be provided accessed by
separate hinged doors.

5-22 Contactors shall comply with BS 775 Part 2 and shall have utiliz egory
AC-3 and duty of Class 0.03 unless otherwise specified.

5-23 Contactors shall be of the vacuum type. Operation of va tors shall
be such that current is broken at, or very near {0 ze @ infwise current
chopping.

5-24 High-voltage HRC fuses shall comply with EN 60282 and BS 2692 and
shal be of the striker-pin pattern. Fuyse prot all be fully co-ordinated
with the contactor performance throughguit the range of operation of all starter
components under voltage over-curre arth-fault conditions.

5-25 Comprehensive interlocking andfpadlogking shall be provided to ensure correct
operation and operator

5-26 Starter control, protection, rdmentation, and metering facilities shall be as

specified.

ionized ga& Starters.
528 MCC ventilating.

529 | C usbar shutters, covers, etc. shall be provided to prevent incorrect or
eration and to prevent accessto live parts.

527 The MCC strssur be provided with barriers to prevent transfer of

5-30 Thebushar shall be labeled “Busbars’ and to be positively driven type.

MCC'’s shall be designed and constructed to facilitate inspection, cleaning,
repair and maintenance and to ensure absolute safety during operation,
ingpection and maintenance.

5-32 Similar parts and components shall be interchangeable wherever practicable.

5-33 Enclosure of degree of protection shall be as stated on the one line diagram.
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5-34 Isolating mechanisms and unit withdrawal facilities shall be suitable for
operation by one man.

5-35 All materials shall be of the “self extinguishing” type.

6-0 MOTOR STARTERS

6-1 Motor starters shall be one of the following types:

a) Fused vacuum contactor
b) Circuit breaker (complying with High Switchgear
specification — Section - 03

6-2 Motor starters shall be direct-on-line starting Wkl ess othgrwise stated.
All starters shall be arranged for remote co i dition to any controls
specified at the MCC.

6-3 Motor starters of the fused contactor t be withdrawable and comprise:

6-3.1 Vendor's standar
door/witdrawl

I em mechanically interlocked with the
i adlockable in the “off” position and

6-3.2 T}‘%‘ ses shall have an interrupting rating greater than the
i prospective fault current. Control, indication and instrument

circlits shall be protected by fuses.
@ e contactor shall be suitable for uninterrupted duty.

6-3.4 Contactor and protective devices shall be coordinated to ensure that
contactor fault rating is not exceeded. Fault in excess of the contactor
rating, shall cause operation of the fuses before initiating fault relay

tripping.

6-4 Motor starters shall be provided with an ammeter having full scale deflection of
not less than six times the motor full load current. The motor full load current
reading shall be at approximately 50% of full scale deflection.
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6-5 Test facilities shall be provided to permit operation of the motor starter without
energizing the H.V. circuit.

6-6 The motor garter isolator shall be padlockable in the open position.

7-0 BUSBARS

7-1 Busbars and connections shall be manufactured from hard drawn

7-2  Each busbar shall be completely insulated with a flame retar ial
7-3  Busbars shall be of same cross sectional areat rou@ﬁe th of the
MCC.

7-4  An earthing busbar shall be provided along théfull length of the MCC structure
with provision for earth cable connections at

7-5 Bushars and connections shall be adegiately sized, braced and supported to
withstand the mechanical forces and aly effects resulting from the MCC
rated short circuit current and carpytes ication.

80 EARTHING Q
8-1 All metallic n@w carrying parts of the MCC shall be bonded together
t

and conn (o} CC earth busbar.
8-2 Door components mounted on them shall be bonded to the main
stru y means of flexible copper connection arranged so that it cannot be

he door is opened or closed.

8-3 rawable parts shall be effectively earthed until they are completely
ithdrawn with all power and control connections disconnected.

8-4 Provision shall be made, adjacent to the cable termination, for connecting cable
armouring to the earthing busbar.
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9-0 SECONDARY WIRING

9-1

9-2

9-3

94

9-8
9-9

10-0 CABLE TERMI

Secondary wiring shall be XLP insulated 600V grade.

Secondary wiring within the MCC shall be securely held in position.

Secondary wiring layout shall permit alterations to individual cirgdi ithout
requiring shut down of the complete MCC.

Buswires for control, motor heaters, etc. shall be run withi @

Wiring identification shall be by number o] ed, ‘ferrules, of
insulating material adjacent to the terminals.

All wiring of external connections shall be bro to individual terminals
on areadily accessible terminal block.

Wiring connections to door mo
flexible cables, witch shall be lo
firmly clamped at both en

ent shall be carried out using
ped in flexible PV C conduit and be
ovement at terminations.

°©

The minimum cross-secti area of the secondary wiring shall be 1 mma2.
Plug and sockets cg ions”shall be of robust construction and include a
location pin or si m evice to prevent the interconnection being made

incorrectly.

10-1 Cabl

ing facilities and terminals shall be suitable for the specified
land and conductor size.

10-2 lowing cable terminating facilities shall be provided:
- Adequate space to be able to terminate the specified cables.

Undrilled gland plates for top entry cables.
Direction of cable entry shall be as stated on the MCC single line diagram.

10-3 Cable support shall be provided (where practicable) to avoid undue strain on

the cable termination.

10-4 Termination of single core cables shall be brought to an insulating or non-

magnetic gland plate.
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10-5 The power and control cables for a starter shall be terminated within the starter
and shall be completely segregated from other sarters.

10-6 Terminal blocks shall be of the “single deck” type.

11-0 AUXILIARRY SUPPLIES

11-1 Auxiliary supplies (control, indication, heaters, etc.) shall begif, accordance
with the MCC single line diagram.

11-2 Bus-wired auxiliary supplies shall be individual pr b within
each motor starter.

d mogors, shall be fed from a

11-3 Anti —condensation heater supplies, for start
separate external source for each busbar section:

12-0 INSTRUMENT TRANSFORMERS

12-1 Current transformers t transformers for protection and
instrumentation shall d accordance with the British Standard
recommendations approp forthe application.

O

12-2 Voltage urrent transformers shall be provided as shown on the single line
diagram. be of the appropriate ratio, output, class and accuracy for
the pro n metering being used.

3 or shall provide details of ratio, output, class and accuracy for all
| AStne

ent and protection transformers in his supply.
12-4 The accuracy class of the C.T.’s and V.T.’s shall be suitable for the type of
easurement or protective loads supplied. The rated voltage, current and
frequency shall be stated. Separate C.T.’s shall be used for protection and for
instrumentation

12-5 The secondary windings of instrument transformers shall be earthed at one
point, with provision for attaching test links.
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12-6 Current transformers shall be rated to withstand the thermal and magnetic
stress resulting from the maximum available through fault current.

12-7 Bridging terminals for current transformers shall be provided at the outgoing
terminals where external connections are required.

12-8 In addition, terminal blocks shall be provided to permit secondary ipjection
tests on protective relays.

12-9 Voltage transformer primary and secondary windings shall k&
HRC primary fuses, to BS EN 60282-1 and by secondary fusés
relay and metering circuit.

12-11 Current and Voltage transformer namg
details can easily be read when fit

12-12 Current transformer V e ormer connections shall be provided at
front panel mounted t lock§ylocated on each switch panel. The test blocks
shall enable current, acti eactive power measuring instruments to be
connected without o cujting the current transformer secondary circuits.

13-0 METERING, PR%&ON, CONTROL AND INDICATION

13-1 Met : ion, control and indication shall be provided as shown on the

Sl ine diagram.
13- and relays shall be flush mounting and fitted on the front of the MCC.
13-3 Meters and relays shall be capable of withstanding, without damage, the
secondary currents associated with the maximum available through fault
current.

13-4 External zero adjustment shall be possible on all indicating instruments to
facilitate adjustment without dismantling the instrument.

13-5 Motor running / stopped indication shall be provided on all motor arters.
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13-6 Protective relays, automatic controls and associated VTs, CTs, timers, auxiliary
relays etc. shall be supplied by the vendor and be mounted in the MCC where
practicable.

13-7 Protection relays shall be mounted on the front of the switchgear or relay panel
in such a position that operation and maintenance can be conveniently, carried
out. Auxiliary relays may be mounted internally and shall be loc to be
readily accessible.

13-8 Protective relays for circuit breakers shall, unless otherwisgys ed, ge the
electronic type installed in draw-out cases mounted in gl pient cabinet
above the circuit breaker on the front of the panel.

13-9 Multiple-function modular relays shall inc@rporate plug board or similar
approved function and characteristic changin ices.

13-10 All relay protection elements shall h@ve c@ggrols for protection set point and
time setting adjustment. Relay charatterisiiCs, functions and settings shall be
clearly indicated on the rel t front plate.

13-11 Relays shall have pr
disconnecting the perman iring by means of integral or separately mounted

plug-in test termi nal@bll
13-12 Relays shall ush, -out type. Each relay shall have an indicator device
operated and its specific operating function. Each
le to be reset by hand. Re-setting devices shall not require
r opening of the relay. It shall not be possible to operate or adjust
ther gs without opening the case.

13 ion relays shall comply with BS 142.

13-14 JThe following additional protection shall be provided when specified in the
ticular Specification:
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Bearing Temperature Protection:

This shall comprise temperature detectors suitably located to detect an over
temperature in any of the pump or motor bearings. The over temperature
device(s) shall operate into mechanically latched flag relays. Once operated,
the drive shall stop and shall not restart until the relay has been reset.

Water Cooled Motor Protection:

Water cooled motors shall include protection approprial @ e type of

installation.

All water cooled motors shall have Loss of LLooling QHOW protection.
This shall comprise a flow switch (or switches) and @ mechanically latched
flag relay to detect loss of flow of cooling ce operated, the drive
shall stop and shall not restart until thérelay h reset.

Closed air circuit water cooled mo , In addition, have a sensor to
detect loss of water into the cl cuit. The sensor shall operate in
conjunction with a mechanicallyAatched flag relay. Once operated, the drive

shall stop and shall notyrestagi,u relay has been reset

Motor Over temperatu@:t n:
- Over te protection shall comprise thermistors in the motor and a

thermistorgelayGim the starter. The thermistor relay shall operate in
conjunetion a mechanically latched flag relay. Once operated, the drive

shallgstop shall not restart until the relay has been reset

Pu emperature Protection:

Pump Over temperature Protection shall comprise a temperature sensor in the
pump casing. This shall operate in conjunction with a mechanically latched
flag relay. Once operated, the drive shall stop and shall not restart until the
relay has been reset

Pump Low Flow Protection
Pump Low Flow Protection may be provided instead of Pump Over
temperature Protection. This shall comprise a flow switch/sensor in the pump
delivery. This shall operate in conjunction with a mechanically latched flag
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relay. One timer (O to 30 seconds) shall delay the protection during starting.
Once operated, the drive shall stop and shall not restart until the relay has
been reset

Pump Low Suction Protection:

Pump Low Suction Protection shall comprise a pressure gauge, with
contacts, which open at low pressure, fitted in the suction main to pump.
This shall operate in conjunction with a mechanically latched fl
Low Suction Protection shall be active whenever the pump

protect against nuisance tripping during transients. Opegytheyrotection has
operated, the drive shall stop and shall not r t y’ has been

reset.

Pump High Ddlivery:

Pump High Delivery Protection d
electrical contacts, which open at hi
from each pump. This shall qpesat@yins/'conjunction with a mechanically
' :1f' Protection shall be active whenever the
pump is running. ti @30 seconds) shall delay the protection
operating during ru o) protect against nuisance tripping due to
transients. Oncethe Erot ionhas operated, the drive shall stop and shall not

restart until therel reset.

13-15 Stop/sart u@‘, pply on, motor running and tripped indicator lights,
an auto/offfian ector switch as appropriate, an hours run counter, and
other caomapo necessary shall be included on the front panel to provide

ontrol required. Volt free contacts shall be provided for output

14-0f ANTI-CG ENSATION HEATERS

14-1 Heaters suitably rate to prevent condensation shall be provided within the MCC
cubicles.

14-2 Heaters shall be individually switched and protected by fuses.
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14-3 Motor anti-condensation heaters shall be controlled by auxiliary contacts on the
contactor. Contacts shall be arranged so that when the motor is energized the
heater is off and when the motor is de-energized the heater is on. Additionally,
switches shall be provided to energize the heaters when the contactor trucks are
withdrawn from their cubicles.

15-0 LABELS

15-1 The starter’s components shall be identified by labels. The desi
numbers shall be in accordance with MCC single line diagr

15-2 A main label shall be affixed in a prominent positi n iving the
following information:

Manufacturers name and type
15-3 Each circuit shall be fitt

MCC designation
ith @iving the following:
15-3.1 Current and vgltage ¥etin

Rated fault current
Busbar rating
15-3.2 Rated fault makifig an ing current

Y ear of manufacture

corrodible

16-0 FINISH
Wish and corrosion protection shall be in accordance with the vendor’'s
specification.

17-0 SPECIAL TOOLS

15-4 Labels sha%&ailc; characters on white background and be made by non-

A complete set of any special tools required for operation, maintenance and testing of
the MCC shall be provided.
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18-0 SPARES

The vendor shall provide separate lists of recommended commissioning and operating
Spares.

19-0 INSPECTION AND TESTING

19-1 The vendor shall provide test certificates for each type _and of
interrupting device. Tests shall be those listed in the relevant S.

19-2 The buyer reserves the right to witness the following t

19-2.1 Routine tests on all MCCs/compopients as
standards and:
Operational (electrical and
Primary injection teststop
Secondary injection tests
accuracy of metering and
primary injection t

in the relevant

on all components

e current transformers ratios

gve correct operation of relays,
Ity of wiring, unless proved in the

19-2.2 Type tests, e ified, or if there is no type test certificate

available.
ieeks notice of tests prior to commencement.

AND STORAGE

19-3 The vendor shall

20-0 SHIPPING, H

20-1 ‘

20-2 Withdrawable motor garters shall be shipped separately from their housings,
nless the vendor can guarantee it can be shipped without damage when
located in the housing.

| be shipped in sections to suit ease of handling for transportation
lation.

20-3 Preparation for shipment shall protect the MCC auxiliary devices accessories,
etc. Against corrosion, breakage or vibration injury during transportation and
handling.
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20-4 Each shipping container shall be identified with the contents, purchase order
number and item umber.

20-5 Instructions shall be provided for reassembly of sections in the field.

21-0 DRAWINGSAND DATA
21-1 The vendor snall provide drawings and data in accordance w%

standards.
21-2 Full details for installation and setting up shall be includ
21-3 Recommended test data shall be stated, coveringrinitial ulartesting.

22-0 DEVIATIONS

able where the vendor has listed in
ot wish to comply with and the

Deviations from this specification are only g
his quotation the requirements he cannot o
purchaser has accepted, in writing. @
In the absence of a list of devi S i
vendor complies fully with t ec

\,*O

be assumed by the purchaser that the
ion.

QO
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