LOCUMENT HA
TEN CONSENT

THE QU DR ANY PART OF
ANY MEANS ITHOUT THE PRIDR

" OwWhER
W ANY

RIGHTS RESERVED T0

SYSTEM BR TRANSMIT

CONFIZE AL &
DRED I f RET

oF
REP

THE PRCPE

THIRD PAR

Is DOCUME
SCLOSED T

NATI ONAL

PR
Sy ? g :.‘.‘;_., X
X i
0 il O ) g oy
W ‘ X Reed

A -
]

o > ™
U i

STANDARDS

MATERIAL STANDARD

FOR

3 PHASE SQUI RREL CACE | NDUCTI ON ELECTRI C MOTORS

NPCS- M5- EL- 10
REVI SI ON ©

N, A00n

PETROCHEMICAL COVPANY

Full document details: NPCS MS-EL-10 1993

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/npcs-ms-el-10-1993
http://www.avadocuments.com/doc/npcs-ms-el-10-1993

| |
3-PHASBQUI RREL PCS-MS - - 10! Gi0
. VATTONAL PETROCHEMICAL QO CAGE |%|5JUCT|Q\] ) 10} Goe
{ e STANDARDS ELECTRIC . ;
MOTORS PAGE 1 OF 40
CONTENTS
d
%
w1 SCOPE
F{fu 2 STANDARDS & COCDES
29 3 RESPONSI BI LI TY
Zuf 1 DESI GN_REQUI REMENTS
zy
5
gEfl 5 GENERAL  CONSTRUCTI ON REQUIREMENTS
sl 6 CONDENSATI ON__ PROTECTI ON
HK W NDI NGS
22| 8 TERMNALS  AND TERMNAL  BOXES
P
"z 9 PROTECTI VE _ SYSTEMS
] T BEARNG AND LUBE QL SYSTEM
RS ROTCR AND FANS
RE M_SCELANEOUS
gl 19 NAVEPLATE
£y
gt IR I NSPECTION _AND _ TESTS
N IR ADD TIONAL REQUREMENTS FCR MOTORS USED IN ZQNE 2
3= AREAS
2el| 16 ADDI TIONAL REQUREMENTS FOR MOTORS USED IN ZONE 1
ay AREAS
ER J

Full document details: NPCS MS-EL-10 1993

PREPARED BY : PETROCHEMICAL |NDUSTRES 0esicN & ENGINEERING COPANP@SUMEdsS)

Document Sharing Hub


http://www.avadocuments.com/doc/npcs-ms-el-10-1993
http://www.avadocuments.com/doc/npcs-ms-el-10-1993

3-PHASE SQUIRREL I NPCSS — L~ 1011 0
~ NATIONAL PETROCHEMICAL CO. CAGE TNDUCTION
NS, STANDARDS ELECTRIC
MOTORS

PAGE 2 OF 40

WTH AN EXPLCSI VE DUST-AIR M XTURE

£
NT CF MP.LC.

18 INFORVATI ON TO BE sUPPLIED_wITH THE ENQU RY BY THE
PURCHASER

NT HAY E

CUMER

19 JEGFORVATI ON TO BE SUPPLIED WTH THE TENDFR BY THE
VENDOR

PRICR WRITTEN CONS

20 SPARE PARTS

21 SPECI AL TOOLS AND SPANNER

ANS VITHOUT T}

~

HE WHOLE NOR ANY PART OF THIS IO
HOOR ANY ¥

22 PREPARATION FOR SHIPMENT

IR

23

23 DATA SHEETS

ODWHER REITHE

ED IN ANY FC

H

T
JE

T
TEIZVAL SYSTEM [R TRAMEHIT

PRODUCER, STORED IN ANY R

DISCLOSED TO ANY THIRD PARTY, kS

THIS BICUMENT IS THI PROPERTY OF NBL. IT IS CONFIDENTIAL AND ALL RIGHTS RISERVED

e m sz
| =AY}

Document Sharing Hub

Full document details: NPCS MS-EL-10 1993


http://www.avadocuments.com/doc/npcs-ms-el-10-1993
http://www.avadocuments.com/doc/npcs-ms-el-10-1993

*@‘ . NATIONAL PETROCHEMICAL CO.
AN STANDARDS

3-PHASE SGUIRREL
CAGE IRDUCTION
LLECTRIC
MOTORS

| NEPCS-Ms — LI~ 16| O

PAGE 3 OF 40

the mninmum techni

requirements for design, nanufacture, t

squirrel cage electr

for operation on systems upto

3 Phase AC for use

the following docunents and specifications listed in

ol + SCOPE

Ecfil.] This standard covers

;ié supply of 3 phase

1P nmotors upto 4000 EKw

o and including 11 Kv

® petrochem cal plants.

; 1.2 Hectric notors shall conply wth the
order of precedence:

a) Purchase order.

MHOLE MOR ANY PART O

L) The requisition

Re

R T
HCR TRANZHITTED IN ANY FORM OR aNY MEANS VITHOUT THE PRIOR WRITT

c) This standard.

d) Cher specificati

i
Brl1.3 Al electric motors supplied in accordance wth this
8 standard shall neet the requirements of the area
w classification in which itisto be installed as
o defined by the latest applicable sections of the
" herein nmentioned standards and codes. Any  speci al
! requirenents wll be indicated on the notor data
¥ sheets.
ILQ
vull.4 In the reference nunbers of this standard,
& "Purchaser” nmeans National petrochemical Conpany of
f“i Iran  (NPC).
E
3
i STANDARDS & QOES
Al motors shall be constructed and tested in

accordance with all
listed standards and

to IEC standard and
equi pnent st andar ds

PERTY OF HP.L IT IS

48

follows:

ENT IS THE Pi:

THIS LICUMZ

with attached data

on and standards referred to.

applicable sections
codes, as anended

standard. Were reference is made in
codes, it is wunderstood that

and codes published

also  acceptable. The reference specifications are as

cal
esting and
ic induction

in

requi rements of

sheet s.

of the |atest

in this
this standard

by NEMA are

DISCLUSED TO ANY THTRD PARTY, REPRODUCEI. STORED IN ANY RETRIEVAL SYST
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3-PHASE SQUIRREL | NPCS-MS — Ll 10‘1 Q
. NATIONAL PETROCHEMICAL CO,  CAGE INDUCTION ‘
b STANDARDS ELECTRIC PAGE 4 OF 40
MOTORS
MOTORS MANUFACTURED IN  EURCPE
| EC standard as |listed bel ow, including supplements
3 and _ anmendnent
‘:‘u - |EC 34, Rotating Hectrical Machines.
;;,z' - |EC 72, Dmnensions and Qutput Ratings for Rotating
48 Electrical Machines. Frane nunbers 56 to 400 and
a @ flange nunbers £55 to f1080.
;E - |EC 72A, Dnensions and-Output Ratings for Foot
5Y Munted HEectrical Mchines wth frame nunbers 355
oo to 1000.
£y
Zy - |EC 79, Hectrical Apparatus for Explosive Gs
?3’5_3 At nospher es.
éfz 2.1.2 IS0 Standards
B;J
Y - IS0 R 281, FRolling Bearing-Dynamc Load Ratings and
o Life.
L i - 10 194071, Mechanical "Vibration" Balance Quality
o Requirenents of Rgid Rotors; Part 1,
<3 Determnation of  pernmssible residual unbal ance.
Q-
:i.'g - |S0 2373, Mechanical Vibration of Certain
PE Rotating Hectrical Mchinery wth Shaft Heights
sk between 80 and 400 mm Measurement and evaluation
s of vibration severity.
;f; Mtors specified in this standard  basically conply
£ with the relevant |EC standards. In case of
B conflicting requirements, the requirenents of this
Jé standard shall apply.
“Ela.e MOTCRS MANUFACTURED IN US.A
2y
k< National Electrical Mnufacturer Association
R Standard, for Mtors and Generators (NEUA).
gg 2.3 For equipnent nmanufactured outside of FEurope and
X USA either CQause 2.1 or 2.2 above nust be net.
g5 _ .
zgl2.4 For all nmotors, Amrican Petroleum INnstitute
s & (APl) APl specification RP 541, is only applicable for
o form wound nmotors above 150 kw
d-12.5 Ween notors are offered according to I|EC
lg recormendations nechanical design features of APl 541
e which are specific related to NEHA M>1 shall not
ot apply.
g2
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3~-PHASE SQUIRREL NPCS-MS — FI—- 10} 0
~_ NATIONAL PETROCHEMICAL CO. CAGE INDUCTION
b b STANDARDS ELECTRIC .
MOTORS LPAGEJ 5 O0rF 40
3 RESPONSI BI LI TY
dls.1 The order of electric notor in accordance wth this
o standard may be placed direct or through the
ny manufacturer of the driven equipnent, wth the
> manufacturer of electric notor approved by purchaser.
G
f‘»,‘fjs.z The motor and driven equipnent may be assenbled
Ay either at the factory of the manufacturer of the
5 & driven equipment or on site in the country of
Lo destinati on.
=
Z.3.3 Wen nmotors are furnished wth the driven equipment
o as a package, the torque characteristics and speeds
&5 are the responsibility of the driven equipment
gf vendor.
5‘%3.4 Wen notors are bought individually by the purchaser,
>3 the torque characteristics and speeds wll be
5;5;’2 supplied with the "Request for quote" and "Purchase
Her order".
E
R
L.,
;: 4 DESI GN  REQUI REMENTS
E:% 4.1 The notor and all individual itens formng part of
7 o the nmotor, shall have an expected life tinme of
48 20 years; this includes e.g. the lubricating system
X with piping, heaters, protective and nonitoring
59 syst ens, wiring, fixing materials, termnals, etc.,
j;’ with the exception of rolling element bearings.
3 . . .
mg’ 4.2 The motor shall be suitable for continuous operation
S at duty type Ss1 for at least 4 years wthout
é; mai ntenance requiring stopping of the notor.
o Lubrication if required, shall be possible wth the
Hjj‘ notor in operation.
3
a544.3 Mninmum relubrication intervals shall be 4000 hr for
B horizontal notors and 2000 hr for vertical nmotors,
g2 irrespective of the actual nunber of running hours.
= i
slllg, 4 The electric notors shall be suitable for the |oad
E characteristics and the operational duty of the
& driven equipnents and conply wth the requisition,
:35 this standard and the IEC and 13S0 standards.
y
=~
2%
PgR
pocuments
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: 3-PHASE SQUIRREL ILTPCS—MS ~ LI~ 10&)
. NATIONAL PETROCHEMICAL CO. CAGE I]&DUCTION ]

MOTORS

1.5 The motors shall be earthquake proof in accordance
with the local requirements Which will be indicated
in the requisition.

L. 6 Al equipnents shall be of ¢he highest quality
standard for material s and workmanship.

ELECTRI CAL SUPPLY SYSTEM

LT Unless otherwise specified in the data Sheets, the
mtors shall meet the requirements tabulated bel ow

AR TR S R R s L e e e i R e )

‘, RATI NGS | VOLTAGE ; PHASE | FREQUENCY | TYPE CF !
| vy |  (HZ)} ' CONNECTION!
T Below 0.2 v | 220 1T ! 50 | e
| T R
0. 2%W (174 HP) | : ,’
t hrough 380 ' 3 | 50 star |
150 KW (215 HP): |
|
T over 150 KW : 6000 T 3 1 50 star !
. (215 HP) | 1 . .

Fractional horsepower motors for critical service
(conpressor auxiliaries, lube oil systens, special
umps, etc.) shall be 380 volt, 3 phase. . .
viation from the above limts wmay be considered in
special case when justified by technical and
econom cal reasons.  The required motor rating and
speed will be sStated in the requisition,.

ZSERVED, TO THI OWNER KEITHIR THI WHOLE NIR ANY PART UF THIS DOCUMENT MAY BC

RIGHTS

j 7.2 The system voltage shall be assumed to be sinusoidal
2 in accordance wth I|EC 34-1, article 12

]

ol I System Vari ations

5

@ Mtors shall be capable of operating continuously at
b rated torque under +the above conditions at any

g frequency between * 5% of the nomnal frequency
2 together with any voltage between + 5% of the nom nal
& rating.

Bel .8 POAERRATI NGS

The power rating given in the motor list and on the
namepl ate of the nmotor shall be for continuous
operation and is the rated output on the shaft at
rated voltage and frequency.

DISCLOSED T ANY THIRD PARTY. REPRADUSEL STNRFD IN ANY RETRIFWVA! SYSTEH LR TRAMSHITTET N ANY FrouW N2 auv t—ass A

THIS DOCUHINT I3
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around the shaft protrusion and water penetration
into the bearing.

3-PHASE..SQUIRREL | NPCS—IS = EL~ 10 | {
NATIONAL PETRCCHEMICAL co. CAGE  INDUCTION _ _ |
STANDARDS EMOTIREC PACE 7 OF 40 |
1
4.9 SITE CONDITIONS
y Site conditions wll be stated in the requisition.
sl 4. 10 ENCLOSURE
ic
;5 4.10.1 The degree of protection of the motors shall be at
gé | east:
8
- - IPW 54 for notor and auxiliaries.
i
s - |IPW 55 for the termnal‘boxes and bearing housings.
% 4.10.2 For dusty areas depending on the location, the degree
> of protection of the motor, termnal boxes and
:‘ bearing housings shall correspond to the above
2 requirements.
-;:_J Note: The degree of protection designed by the
u letter W refers to the site conditions.
Gl 4.10. 3 The enclosure of the electric notor and of the
£ termnal boxes shall be equipped with a nornally open
; drain hole with a degree of protection |IPW 4X
3 Note: No condensati on shall accunul ate within the
i mot or .
LE(4.10.4 The top bearing construction of vertical motors wth
W upward extended shaft shall prevent water collection
b
I(Q
i
a

4.10.5 Vertical notors wth dowward shafts shall be
provided wth fully covering rain canopies.

1

2x4.10.6 Horizontal nmnotors wused in vertical service, e.g. air
J coolers shall be equipped with a shaft sealing

= device which wll preclude entry of noisture.

u Adequate neans of drainage through the Ilower end bell
l.'; shall also be provided. Mtors for such service wll
g be identified by Purchaser.

3 4.10.7 Al motors, unless otherwise specified, are for

o, coupled  service.

Dl 2.11 METHODS COF  OOCLING

J 4.11.1 The nmotor shall be totally enclosed fan cooled

< ¢

(1C 0141, I1C 0151 or IC 0161).

™

4.11.2 Mtors over 2000 kw may be totally enclosed
separately fan air-cooled (ft¢c 0166) or totally
encl osed water-cooled (ICW 37A71), subject to the
purchaser's approval.

.1
= Poctments—
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3-PHASE  SQUI RREL NPCSHS — EL~ 101 0
. NATIONAL PETROCHEMICAL QO CAGE | NDUCTI ON
STANDARDS ELECTRIC .
MOTORS PAGE B OF 40
STARTI NG,  RESTARTI NG
d 4.12.1 Cener al
iy Electric notors shall be suitable for direct on-line
2y starting and for restart wth full opposite residual
X voltage wunder full Jload conditions and at any voltage
Eg:_ between 80% and 110% of +the rated voltage at the
[0 termnals of the notor.
ol Mtors shall be capable of recovering normal
=Y operation in the event of a system disturbance
b 85 causing tenporary loss of supply voltage for periods
532' of up to 0.2 S (fault clearance tine) followed by a
i sudden restoration, initially to 60% rated voltage
>y for 3 S then followed by a sudden restoration to
N>, 80% voltage, from which voltage the motors shall then
Q5 be ~capable of accelerating and wultimate recovery
Mo under the nmost arduous load conditions,e.g. open
b punp discharge val ve.
4 :
;2‘ 4.12.2 Nunber of Sequential Starts
67 Hectric notors shall be suitable for:
25
?E - 3 consecutive plus 1 after 30 mnutes when starting
33. from anbient tenperature (cold nmotor).
5
EE - 2 consecutive plus 1 after 30 mnutes when starting
N from operating tenperature (hot notor).
Y3
G Mtors for intermttent periodic duty shall permt
oo the nunber of starts defined in the relevant notor
2i data sheet, issued by the purchaser.
LS
2
a2f 4.12.3 Nunber of Starts Per Year
T
|
ZE The electric notor, shall be suitable for one of the
o duties listed below
‘j,ﬁ = Nornal maxi mum 1000 starts per year.
Eg - Heavy maxi num 3000 starts per year, e.g.
E; conveyor systens, drain punps, etc.
gLf,gJ; - Extra Heavy maxi mum 20,000 starts per year,
b e.g. hoisting equipnent, cranes,
f::“_, etc.
SE1 413 STARTING CHARACTERI STI C
<9
gell 4.13.1 The locked rotor torque characteristic shall be
@y sufficient to meet the specified requirements of the
Za driven | oad.
Documents
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STANDARDS

CACE INDUCTION

ELECTRIC

HOTORS PAGE 9 CF 40

£,13.2

®or

1.13.3

BT

JCTWT ro

t.13.4

RIS DOTUMENT HAY

ANY PART OF

TRIEVAL SYSTEM DR TRANSHITTED IN ANY FORM MR AVY MTove UTTam T TUS 51D ) sm1TTew ms

HE WHOLE MOR

ITHIR Ti

0 THEZ OWRER KB

(l13l5

RIGHTS REZSERVED,

1

IALL AND AL

.14

NT

PRODUCER, STCRED IN ANY RE

ERTY GF KPL, IT IS CTNFLB
ARTY, RE

l15

PRSP
D T2 ANY THIRD P

THIS DOCUMENT I3 THE

S1SCLGSE

The notors have to be capable to overcone the
starting load inertia, as well as the acceleration of

the load to rated speed at a voltage drop of 20%

The rated torque should

not be affected by

fluctuation of the frequency by -~ 5% and +5% together

with the voltage t+ 5% of

The pull-out torque has

the nomnal val ue.

to be definitely above the

load torque of the driven machine. The followng
shows the required relation and |imt for starting
current and torque for direct on line starting node.

A tolerance of -5% on torque and +7.5% on starting
current is allowed on followed datas. Desi gn

(A wll be preferred but values up to the data shown
in design {(B) are acceptable, provided that the
starting torque is increased in the same proportion.

Al ternative Designs (A) (B}
Max. starting current % In 500 700
Mn. starting torque % Mn . 100 140
Torque during running up % ln : 90 100
Pull out torque % M 200 200
The specific starting time wll not exceed 1.7 tines

the locked rotor time. Starting tine is the tine

required by the notor to

reach the rated rpm coupled to

the driven nachine. Locked rotor tine is the tine
during which, starting from the rated service
tenperature, the rotor may remain locked wth the

stator wndings carrying

the starting current wthout

exceeding the nmaxinum admtted tenperature for anyone

of the wused naterials.
CRI TI CAL SPEEDS

The first critical speed

of s-tiff rotors shall be at

least 125% of the synchronous speed. For flexible
rotors, the first critical speed shall be between 60%
and 80% of the synchronous speed and the second
critical speed shall be at least 125% of the

synchr onous speed. These figures shall apply to the

machine under operating

VI BRATI ON

conditions on site,

Oh the test bed the vibration severity of the

electric motor shall not

exceed 2 mmis. The

manuf act ur er shal | guarantee a vibration severity of

2.8 mis with the notor
foundati on.

mounted on a stiff rigid
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™ R
LOCUITITTIWN
Document Sharing Hub


http://www.avadocuments.com/doc/npcs-ms-el-10-1993
http://www.avadocuments.com/doc/npcs-ms-el-10-1993

3-PIIASE SQUIRREL I KPCSMS — Ei- 10] ¢ |
NATIONAL PLTROCHEMICAL CO. CAGE INDUCTION ' -
STANDARDS ' ELECTRIC
v T4
MOTORS PAGE 10 OF 40
1,16 NOl SE
I Noise level shall be to +the Purchaser's stated
E requirements but in the event of no requirement being
£ stated then the vendor shall state the nean sound
b pressure level at 1m, ghould riot normally exceed
QU 80 dB{A) in the no load running condition.
ok Vendor shall state the guotation the sound
S pressure level in octave bands in dB{A}.
t- fu
%
X
j%i GENERAL CONSTRUCTI ON  REQUI REMENTS
4
W
?le Mtor frames and end shields shall constructed of
Yo ferrous metals. For motors below 22 kw Aluminium
¥ alloys may be used, subject to purchaser's prior
R confirmation. With fibre-reinforced non-netallic fan
57 covers, Aluminium alloys shall not contain nore than
;u 6% of nmagnesium by weight.
>
g!.
a‘; 5.2 Motors heavier than kg shall have bolts, |ugs
:1-1{2} or extension pieces, <clearly marked "hoi sting".
s
;E Note: Lifting points which are an integral part
%,3 the frame, are preferred.
ot b=
ut
“oof
d205.3 Mtors weighting over 200 kg shall jacking bolts
EE or facilities to Ilift the nmotor with the aid of e.g.
gﬁ;, a hydraulic jack to facilitate lining-up of the notor
SF: with the driven equipnent.
g
iy _
::EI 5.4 The nmaterials shall be selected to prevent contact
:é;f corrosion. Al l screws, bolts and nuts shall be
E% corrosion-resistant. Self tapping screws shall not
hz be used.
= 6
Eg BIS] Corrosion-resistant screens or |louvers shall be
E"J’ provided on high voltage motors.
u
gﬁ 3.6 Al welding and welding inspection, conply with
.uf‘fl international standards and codes.
4
> .
e / The notors shall be provided wth external earthing
5515 facilities by neans a suitable clamp or a bolt
e tapped into the frane on the side of the main cable
,“EE‘ connecti on box. The mninum size of earthing
23 conductor to be connected shall be 25 mm* for
f_;l,;, smallest LV notor and up to 70 mm? large LV and
EA HY notors.
03
A NDaciimaoanic
' UGVUITICTILY
Document Sharing Hub
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3-PIIASE SQUIRREL | WPCS-S -~ EL— 10I C
% NATIONAL PRIROCHEMICAL|QQ "CAGE INDUCTION i
{ sl STANDARDS FLECTRIC PAGE OF
MOTORS Al 11 40
6 CONDENSATI ON  PROTECTI ON
25: 6.1 Wth the exception of f{ractional horsepover notors,
- all totally enclosed motors should be provided with a
¥ nmeans of preventing the accumulation of noisture
o inside the motor.
;“Mé? 6.2 Al high voltage motors shall be equipped wth space
b | heaters. Space heater voltages are to be as follows:
%é - 3000 watts or |l ess 220 volt, single phase.
< - over 3000 wvatts 380 volt, 3 phase.
gt
wil 6.3 Neither the anti condensation heater nor any part
X thereof wthin the notor, shall exceed the
‘i,; tenperature limtation, nor shall be expected
ok life tine of the motor be crdangered.
1«; 6.4 For notors installed in classified areas, the sheath
Pf_t tenperature wll not exceed the ignition tenperature
27 of vapours and gases.
Ll
#=16.5 No  joints in heater [leads or |ooped-through
ok connections inside the notor, are allowed.
2
gé N
b 6.6 Space heater leads shall be brought out to a junction
u box separate from the main power leads junction box,
59 mounted on the motor frame ot the same side as the
24 motor nmain termnal  box.
=h
gE:
42| W NDI NGS
o
‘i;,? 7.1 Random wound open drip-proof notors shall have a
Eé scaled insulation system consisting of a conplete
E"’ encapsulation in an epoxy resin of the vacuum
Qf.j i mpregnated, nolded or cast type.
;@I 7.2 Form wound motors shall have a sealed insulation
- system consisting of a complete encapsulation in an
V% epoxy resin-mca conpound impervicus (O noisture.
e
S8 7.3 Al nmotors shall be designed to operate under unusual
g conditions of high temperature, high humdity,
nk fungus, salt air, and corrosive vapors. \Vendor is
%o advised to quote notors manufactured for operation
- under these conditions. Al motors shall have
ga class F insulation wth a tenperature rise limted to
0 G 80°C.
5 - -
vocuments
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NATIONAL PETROCHEXICAL CO.

3-PHASE SQUIRREL
CAGE INDUCTION

| NPCEMS = EL—~ 1C

£
NP

earth potential for
with the purchaser.

NT CF

7.5 . Adequate insulation

7.7 Motor wnding shall.

WHOLZ NOR ANY PART CF THIS LOTUMENT HAY E

D IN ANY FORM DR ANY MEANS VITHSUT THE PRIGR WRITTEN COMSE

HE

R T

devi ce used.

HE

neutral .
pr ol onged

operate on unearthed

shall be provided
of different phases which 1l:ec together,

7.6 The winding of HV nmotors shall have
protection and stress

gr adi ng.

suitnable for

all normal switching device:;, e.g.
vacuum break-type contactor

Note: 'The life expectancy shall not
m ni mum required
of the type and manufac Lure of

in this standard,
the switching

systens with
peri ods

aid  breakers.

STANDARDS ELECTRIC . N
MOTORS PAGE 12 OF 40
7.4 The insulation level. of nmotors: that required to

one line at

must be agreed

between coils

anti - cor ona

switching wth

SF6 and

less than the

i rrespective

cxli. 8 The end windings shall be adeguately braced to

; prevent novement and counsequent cracking of the

b insulation at the slot exits.

x

=]

Yal7.9 No resonance vibration shall occur wthin or wth any

;E part of the windings and interconnection, connecting

;g; leads at any load and between zero and the rated

¥ speed of the notor.

of =

L)

P‘E 7.10 The connections inside the motor shall not be

@i mechani cal |y over - stressed during starting.

G

W

S

£

_?nﬂ" B TERM NALS AND TERM NAL  BOXES

ox

ot

54

Lol d. 1 TERM NALS

25 5.1.1 Al termnals shall be substantially designed. Li ne

':f.j termnals shall be thoroughly insulated from the

53 frame with material resistant to tracking.

o L]

L O . .

cd8.1.2 Natural rubber insulation shall not used for

e t er m nal | eads.

]

oo : :

-~218.1.3 Means shall. be provided +o prevent accidental

g reduction of clearances at terminals.

@z

3%; $.1.4 Terminal markings shall be UV-W and provided in a

A clear and pernanent manner.
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