Standard and Energy Efficient IE2 Non-Sparking Motors Ex (nA)

Bharat Bijlee has introduced complete range of
standard non-sparking motors for use in
hazardous area -Zone 2 (flammable gases and
vapors atmosphere).

Motors are conforming to IS/IEC 60079-15:2005
and IS/IEC 60079-0:2004 as regards to all safety
aspects.

Type Series | Frame | kW Poles
Size range

Standard MN 63 to 0.12to | 2P, 4P,

motor 355L 355 6P, 8P

High 2S 71to 0.37to | 2P, 4P,

Efficiency IE2 355L 355 6P

Series Motors

High MS 90 to 0.37to | 8P

Efficiency 450L 200

Motors

Reference Standards
Motors comply with following Indian &
International standards as applicable.

IS/IEC 60079 - 0:2004| Electrical apparatus for Explosive
gas atmosphere — Part 0 General
Requirements

Electrical apparatus for Explosive
gas atmosphere — Part 15
Construction test and marking of
type of protection ‘n’ electrical
apparatus

Classification of Hazardous areas
(other than mining) having
flammable gases and vapors for
electrical installations.

IS/IEC 60079-15: 2005

IS 5572:2009

Guide for selection and installation
of electrical equipment for
hazardous areas (other than
mines)

Explosive atmospheres — Part 14:
Electrical installations design,
selection and erection

IS 5571:2009

IEC 60079-14

Electrical features, operational features of Non
sparking motors are same as that of safe area
motor. Different constructional features than
standard safe area motors are mentioned below.

Special Features

Non sparking motors provide protection against
auto ignition of surrounding gases which may be
released underabnormal operating condition.

Limiting Temperature

These motor are designed such that the limiting
temperatures of all parts in continuous operation
does not exceed 200°Ci.e. Temperature Class T3, as
perlIS/IEC60079-15.

Standard operation Conditions
Supply conditions (Voltage & Frequency)

Voltage 415V +10%
Frequency 50Hz+5%
Combined variation +10%

(Absolute sum with max
frequency variation 5%)

Ambient
Motors are designed for ambient temperature as
mentioned in the performance tables. Higher
ambient temperature motors can be offered on
request.

Altitude

Motors are designed for an altitude up to 1000m
above mean sea level. Motors can be offered for
higher altitudes on request.

Re-rating Factors

The re-rating applicable under different conditions
of variations in supply voltage, frequency, ambient
& altitude are obtained by multiplying following
factors.

Variation in Supply Voltage & Frequency

Voltage | Frequency | Combined | Permissible
Variation | Variation Voltage & output as %
(%) (%) Frequency of rated

Variation value
(%)
+10 +5 +10 100
+125 5 +125 95
+15 +5 +15 90

Variation in Ambient & Altitude for all Motors

For motors with

For motors with

Ambient 40° C Ambient 50° C
Amb. Temp.| Permissible | Amb. Temp. | Permissible
°c) output (°c) output
as % of as % of
rated value rated value
20 107 30 107
21-35 103 30-45 103
40 100 50 100
45 95 55 96
50 91 60 92
Altitude above Permissible output
sea level (m) as % of rated value
1000 100
1500 97
2000 94
2500 90
3000 86
3500 82
4000 77
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Terminal and Connection

External connection of Client's power cable to the
motor terminals in the terminals box must be rigidly
gripped and secured against loosening and twisting.
This is achieved with specially designed terminal
plate in Terminals Box. Terminal plate design is as
perthe requirements of IS/IEC 60079-15:2005.

Enclosure and Degree of Protection

All Non-sparking motors are with totally enclosed
fan cooled (TEFC) construction with degree of
protection IP55 as per IS/IEC 60034-5 as a standards
features. In addition, all flange mounted motors (B5
and B14) have oil tight Shaft (OTS) protection.
Motor with V1, V5 and V18 Mounting are provided
with a canopy fitted on the top of the fan cover.
Note: For more details, refer to annexure Il on
pageno.125.

Mounting

Horizontal Mounting

ﬂﬂ#ﬂ]}@’

B3/B5
N\
/|
B7

Vertical Mounting

V5 V6 Vi1
V19 V3
Cooling

All motors are totally Enclosed Fan cooled (TEFC).
The cooling is effected by self-driven, bi-directional
cast iron or fabricated centrifugal fan protected by
fan cover. The type of cooling is IC 411 as per IS
6362/IEC 60034-6.

Minimum cooling distance as indicated in GA
drawing has to be provided for effective cooling of
the motor.

Note: For more details, refer to annexure | on
pageno.124.

V18

Terminal Box and Bearing Details

Please refer Terminals box and bearing details and
alternate Terminals Box location as specified in the
table 1.

Winding and Rotor Cage

The Stator winding and rotor cage are so
designed that limiting temperature specified in
IS/IEC 60079-15 is not exceeded. Gel coat is
applied on winding overhang as an additional
protection againstingress of moisture.

AirGap

Radial air gap of the motor is such that the
minimum air gap values specified in IS / IEC 60079-
15 are complied with.

Paint

All internal & external surfaces are coated with
epoxy polymide base acid/alkali resistant paint of
Dark Admiralty Grey, Shade No. 632 (as per|S:5)

Name Plate

Stainless steel name plate is provided on each
motor. Special data such as efficiency class,
temperature class and statutory approval
reference are also provided on the nameplate
along with the usual name plate details.

Certification

Non-sparking motors are approved by Petroleum
Explosive and Safety Origination (PESO), Nagpur. A
declaration to this effect is incorporation on the
nameplate.

Starting current measurement of BBL motors:
Induction motor starting current is generally 6.0 to
7.0 times the full load current of the motor. This is
a characteristic feature of the motor and though
undesirable, it is inevitable in the design of the
motor. Measurement of this starting current at
rated voltage becomes difficult since it demands
higher capacity of the supply system as well as use
of appropriate CTs in the circuit of meters.
Generally a fraction of rated starting current is
passed in the motor due to capacity constraints.
This current is extrapolated to rated voltage. If this
measurement is done at higher voltage then the
estimated starting current is more accurate.ln
BBL, starting current measurement is done as per
below table

KW Range Measurement at % of
voltage to rated voltage

0.12 kW to 90 kW 70%

90 kW to 200 kW 60%
200 kW to 355 kW 35%

355 kW to 560kW 25%

560kW and above
(with rated voltage 25%

690V or higher)
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Bearing and Terminal Box Details for Ex(nA) motors -

Table 1
Bearing Nos. C3 Terminal Terminal _ ) Max cond.
. clearance Box No. & size of
Frame Size Type/ Cable entries Cross Sec.
DE NDE ype No. | Size area mm2
Location
63 620127 | 6201227
71 6202 2Z | 620227 gk130/TOP 3
80 6004 2Z | 6004 27 2 X M20X1.5P 4
M4
620527 | 620527 *
905, 90L gk130/RHS 3
100L 6206 2Z | 620527 gk230/ RHS 3%
112M 6206 2Z | 6205 27 10
132S, 132M 6208 2Z | 6208 27 gk330/RHS 2 X M25X1.5P
6 M5
160M, 160L 6309 2Z | 6209 27 gk330/RHS 16
180M, 180L(IE2 4 P) 631027 | 6309 27
180M, 180L (Standard 631027 | 6210227 gk430/RHS 6 M6 2 X M32X1.5P 50
2P, 4P, 6P, 8P & IE2
2P,6P)
200L 631227 | 621227 TB225/RHS 6 M8
225S, 225M 6313 6213 2 X M4OX1.5P 70
250M 6315 6215
280 S/M 2P 6316 6316 TB280/ TOP 6 M10 2 X M50X1.5P 150
46 &8P | 6317 6316
3155/M 6319 6319 2 X M50X1.5P 185
315L 6319 6319 [B315/ TOP 6 M12 2 X M63X1.5P 240
355L 6322 6322 TB355/TOP | 6 | M16 | 2XM75X1.5P 300
2P 6319 6319
4p
355L/K
/ 6P 6322 6322 TB400/ RHS
8P
2P
ap 6 M20 2 X M75X1.5P 400
400M/L 6P 6324 6322
8P TB400/ TOP
4p
450M/L 6P 6326 6326
8P

*3 Terminals upto and including 1.5kW & 6 terminals for higher outputs, except IE2 motors.

Note: L10 bearing life is 50,000 hours for directly coupled loads through flexible couplings only.
** IN 315L frame for star delta connection, higher size T box of 355 frame will be provided.

Effect of Converter (VFD) supply voltage on motor performance
Note: Please refer to page 6, 7, 8, 9, 10 and 11 of Industrial Motors, technical information section.
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Non sparking induction motors fed with converter supply
(statutory requirement)

Combined Testing of non sparking motor and converter:

Bharat Bijlee motors have been tested and approved by statutory authorities for given temperature
class with sinusoidal supply. Since VFD supply contains more harmonics, temperature rise of motor
increases on VFD supply. This leads to increase in surface temperature. Also, with the VFD, motor speed
is varied. When motor speed is reduced, it leads to poor cooling and higher temperature rise. So the
new temperature class needs to be verified by statutory authority.

IS 5571 (Guide for selection and installation of electrical equipment for hazardous areas - other than mines)
or IEC 60079-14 (Explosive atmospheres - Part 14: Electrical installations design, selection and erection)
isthe selection & installation guide for the user.

The statutory testing authorities insist that the motors intended for use in hazardous area, which are to
be supplied with varying voltage and frequency by converter, shall be tested, certified and approved
in association with the converter to determine the temperature class / maximum surface temperature.
The authorities give reference to IS5571:2009 clause 14.4.2 (a) for this testing.

This is also mentioned in the international standard IEC 60079-14:2007 (Explosive atmospheres - Part 14:
Electrical installations design, selection and erection), clause 14.4.2 (a).

IS/IEC 60079-15:2005 clause 17.8.2.2 also states that the motor shall be tested with the converter to
prove that the temperature class limits are not exceeded.

Note:

1. Additional factors may also need to be taken into account, which include provision by the user of
additional output filters or reactors and the length of cable between converter and motor. Both these
affect motorinput voltage and cause additional motor heating.

2. High frequency switching in converters can lead to rapid rise time voltage stress in the windings and cable
circuits and therefore a further potential source of ignition. It is necessary to consider the effects of
this stress according to the type of protection. It will be necessary to add an additional output
filter after the converter.

3. Bearing currents require special consideration. Possible solutions include the use of insulated bearings,
eitheralone, orin accordance with a filter that reduces common mode voltagesand / or dv/dt.

Cable length between motor and converter:

Whenever non sparking motor is fed through converter supply, normally converter is placed in safe area and
motor is working in hazardous area. Hence the cable length between converter and motor is generally high,
i.e. 500 to 800 meters long. For effective and trouble free operation of motor, use of filters (preferably sine
wave filter) at converter output terminals is a must, when using such high cable length. The customer and /
or his systemintegrator has to ensure that the voltage appearing at motor terminalsis <= 1.56kV.

Warranty clause of motor is applicable only if sine wave filter is provided at converter output terminals
by the motor user in case of use of high cable length.

Use of thermal protective devices
Use of thermistors / thermostats is recommended to monitor the temperature rise of stator winding of
motor.
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