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The NORAC Concept

NORAC maotors have proven reliability and cost
effective operation in a wide variety of industries
and environments. These include offshore,
petrochemical, water and power generation,

pipelines, mining, marine and both desert and

arctic conditions.
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More than a century of technological
leadership in electrical rotating
machinery has supported the
development of LSE's NORAC

range of cage induction motors.

The NORAC concept is to satisfy
the needs of individual users
economically, with a rationalised
but versatile range of machines.
A “Family of Parts” approach
utilises modular construction and
standardised manufacturing
techniques, to produce machines
of simple and robust construction
with performance to meet the

Customers’ specific requirement.

Declaration i;lf
Conformity

MNORAC coge induction
motars, when

properly applied,

in accordance with
the installation and
apergling msructions,
meal the currend
Ewrapean directives
{Machinery, Low Voltope
and EME) in

5o far as they are
appiicabde to the
motors themsealwas



Construction

Frame and Enclosure

Machines with centre heights of 355 to 560mm
inchesive utilise box frames which may be of cast
iron (Grade 220 o B51452: 1977 or fabricated
steel construction. Machines with centre heights of
630mm and above are generally unit construction
arid have substantial square secton fabricated steal
baseplates

The enclosure for unit construction machines
consists of a series of steel panels, folded to give a
rigid formation, These panels permit easy access o
any part af the machine withour the necessity for
lifting large sections,

TE CALCA machines have coolers with mild steel
wibes expanded Invo substanal tube plates. The
completed coaler unit assembly is food painted
prior o dipp’mg in 'I'J"lzrrrsn::l‘:ting varmish to
protect against corrosion, Shafc mounted cooling
fans are fitted; some machines may require a
motorised fan arrangemant.

TE CACW machines have water coolers of single
tube construction with brass oubes, mild steel or
brass tube plates and epoxy coated steel headers,
Alvernative materials and conflgurations o

customer's specific requirements, or for use with
contaminated cooling water supplies are available,

Stator Core Pack

Core pack laminatons are manufactured from
bow-loss electrical sheet steel, insulated an bath
sides. Marched laminations are buile anto a
mandrel and substantial |l;|ngit|,||:|in.'.|| steel members
are then welded between steef endplates giving a
robust, dimensionally stable unic

Stator Windings

Coils are formed to shape from pre-insulated
rectangular copper strip and are fitted into open
slots in the motor core pack; the end windings are
sacurely blocked and braced.

Resin rich and vacuum pressure impregnated (VP
insulation systems are employed, both using mica
paper in the coll insulation and solventless epaxy
resin,

For the resin rich syscem, sbot portions are hot
pressed o give 3 homogenous structure.
Consolidation and sealing of the windings is
achieved by uting a controlled trickle impregnation
technigue.

The VPl system uses a split resin technique, the
wound stator being fully impregnated during the
VACULITI Pressure process.

After impregnation the wound stators are cured In
a tharmostatcally controlled oven

Rotar

The rotor core s built fram laminations of the
fame type as the stator corg, For maximum
integrity the laminations are built into a pack
which is then shrunk cnto the shafc

Cage type rotors have copper or copper alloy
bars brazed to jointless short-clrouiting endrings

of material appropriate 1o the electrical and
miechanical requlrements,

All rotors are dynamically balanced e
519401 (BS6B61: Pare 1: 1987) and cested o
fine limits during manufacture, The vibration of
every complete motor is checked whilst running
unloaded at the rated supply voltage and
frequency, to ensure that levels specified in
IEC34; Part 14 or B54999 Part 141; 1987

are not excesded,

Cooling Fans

Uni-directional or bi-directional fans are ficed
to meet the particular nolse and effickency criceria

spacified.

Bearings

Machines up to 560mm centre height have
andshield mounted bearings, either rolling element
or sleeve, depending upon load and speed.
Machines of baseplate constructon have padescal
maounted bearings, self-contained ol ring, or forced
oll circulation cype, depending upon size, load and
speed. Water-cooled, oil-lubricated bearings are
available as appropriate.

Single bearing machines with solid half coupling,
forged integrally with the drive shaft are available,
a typical application being reciprocating
compressor drives.

Cable Terminations

As standard, high tension machines between 4.2kY
and 15kY are fitted with moulded type bushings
contained in a front withdrawable type terminal
box which also provides cable suppart Elbow
connectors for use with these bushings will
normally be supplied by the cabling contractor.

Pressure relleved tarminal boxes of the phase

insulated, phase separated and phase segregated
types are available

Buxiliary Devices

Temperature monitoringindication devices,
vibrathon detecrors and anti-condensation heaters
are fitted to the users requirements, terminated in
suitable auxiliary terminal boxes,




NORAC Induction Motors...

..on-going development ensures that
our machines will meet end-user

requirements well into the next

century.
QUTPUT 250kNY 1o 20PW
WOLTAGE AMND 380 volts pa 15kY at S0H: or S0H:,
FREQLIEMCY
RAMIGE OF All poleages are available, either single or
SPEEDS miulti-specd, Variable speed applications
gan also be accommodaned,
EMCLOSURE AND  All types of enclosure are available e.p.
PROTECTION TE CACA IP44 to IPWSE
TE CACWY IP44 to IPVW5E
EVDP/Splashproof  IP22 o P24
IMSLILATHOM Clazs F system incorporating Clhiss H
materials provides high interturn voltage
withstand and low energy discharge levels.
MOUNTINGS Haorizontal foot (IM1001, IM7011 and
IMF211) and vertical flange (IM3011) are
standard, Other configurations are
awailable.
AMBIEMT Designed for ambient temperatures down
TEMPERATURES to =50°C and up to +55°C.
Please refer to manufacturer for ambient
temperatures outside this range.
QUALITY The design and manufacturing processes
ASSLIRAMCE are administered by the company qualicy

management system which has been
assessed and certified to meet the
requirements of BS EN 1509001; 1994
{formerly BS5750: Pare 1; 1987),



General Information

Standards

All mackeres comply with the approprane
jparm of IEC34: 1. 1994, IECTE: Part 7- 1991,
BS99 Part 105 19808, BSS000: Par 79, 1973
n respect of performance and dimensions,
iheralarn irsbating the requirements et by
the magoricy of Inernational Standseds

Starting

All machings are donigned to withstand the
soresses assoeclaned wich degsr-anding
starting. Reduced current direor-on-line
sraring desigea of fppically 3 g 3.5 times full
load current @ne dvailibe, withet datreneni
o torgque. Where other scarting methods
such s pre-gransfeemar ac freguency
COMYErTEr OF Soft SIAM dpatems e neadid,
the Mlewbilicy of the MORAC design

condapt allaws machines to be offered wich
perorranci in e with the appropriate
Imterracional. European ar Brigish Seersdardy

Testi
LEE's direct loading 1ear Bed faciliies erable
machines rated wp oo approcimatcely BMYY on
SOH: wupplies o approximately 4FW an
S0Hz suppliss. oo be fully and directly tested
under raced load ard volmge canditon.

Thor vicit bied Eacition includie an BMYY warer
dyramometer, loading persritors, mataretis
tant rigy, $lHz supply generanors and variabde

iriguisncy arrangements, Controlled
EIromEnIs aFe Svallibla far apeing and

Frumidity teses.

Thee OB maing supply bo the best area b
af sufficient capacicy o permit direct-gn-line
wwatching of most machines in the range.

Machines abore chese lmit cim b tested
af reduced power in accordance wich
procedures genarully soepted within the
indhusory, or specifically agresd with the and

RizeEr,

Hazardows Area Applications
Purpedd and Zonat 1 and 1
Pressurised Bip RSO0

Ires risied Safwty Lone 1

Efwe ERE0MS

Mdan Sparking ExM Lomne 1
BES000: Part 16: 1985

The MORAL range & well eviablebed in all
tha farapaing alvermnatinm,

Fror yafe operation of high voitage motors
{3kY and aberes) in potentially explosive
armospheres users irg roferred e the
regaremsents of DEn BMocices 10%, 1189,
14:89, 11/89 & 17790, H5E document 458112
and PTE nocice daced 30y August 19590

The responubility of ensuring the safecy of
any Ekmilassn et wich the e,

Orther types of rombieg machine
manufactured by Laurence, Scom &
Eluctromoior are:

Senes T ond Senes B

MY Cage Induction Moty

100 1 10006, 2 pale - B pols
180 volo oo BBk ar 50HE ar &0HR

Sened 'E

Flameprood Motors - EExdja)
TiaWY o 2500k 2 pale - B pole
380 walta 1o 11KV at S0HE or 60Hz

Cue 1o a policy of continuous development and improvemens the right is reserved 1o supply products which
may differ slightly from those detailed in this publication © Laurence, Scott & Electromotors Lid,

Laurence, Scott & Electromotors Ltd. oo, orm e
| L PO.Box 25 Hardy Road MNorwich MR11)D
Tel: +44 1603 628333 Fax; +44 1603 660767




