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Preamble:

This Job Specification is an addendum to Basic Design Engineering Package, Project
Specification no. SP-2260-60-2 which is addendum to Existing ARAK Project
Specification no. SP-2219-60-2, and is issued for Detail Engineering phase.

The clause or section numbering used throughout this Job Specification is the same as
those in Existing ARAK Project Specification.

Clauses not mentioned in this Job Specification remain unaltered.
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16- Standard and Codes

The following sentence shall be added:
The phase sequence associated with the direction of rotating of the motor shall be
clearly indicated on the motor terminals. Terminal markings shall be made in a clear and
permanent manner according to IEC 60034-8.

8.1- Condensation Protection (Project specification)

Mentioned sentence shall be modified as per following sentence:
All MV motors shall be equipped with space heater.

This Document belongs to NIOEC and is confidential.
Shazand Arak Refinery Expansion And Upgrading Project ,Islamic Republic of Iran.
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2.0

3.0

4.0

1.1 This specification covers design, construction and testing of three phase squirrel cage
induction motors suitable for Arak Refinery Expansion Project in Iran.

1.2 For motor sizing, reference shall be made to the specification of the respective driven
equipment.

STANDARDS AND CODES

2.1 Motors shall be designed, constructed and tested in accordance with the pertinent sections
of the latest editions of the standards and codes, as stated below, or elsewhere in this
specification.

2.2 Motors shall generally comply with the requirements of International Electrotechnical
Commission (IEC) standards, with particular reference to IEC 60034-1 to 60034-18, IEC
60085, IEC 60072, IEC 60079, IEC 60529.

2.3 Pertinent codes & standards of ANSI, API, ASME, NEMA, NFPA & UL will be
acceptable for motors manufactured in USA, with particular reference to API 541 & 670,
ASME B17.1 & B106.1M IEEE 841, NEMA MG1 & 2, NFPA 70 (NEC) & UL674B.

2.4 Where reference is made to any standard and codes other than IEC, it is understood that
the equivalent IEC standard is also acceptable.

2.5 Reference shall be made to NIOEC SP-2260-47-310 for noise level and measurements.

AMBIENT CONDITIONS

All electric motors shall be designed and manufactured, to be suitable for their particular
service & operational requirements, under the following site conditions:

Site Condition:

Site elevation 1878 meters above sea level

Ambient temperature MAX. 43°C MIN.-28°C

Design Relative Humidity MAX. 100%

Climate Tropical and dusty
RESPONSIBILITIES

4.1 When motors are furnished with the driven equipment as a package, the torque
characteristics and speeds are the responsibility of the driven equipment vendor.

4.2 When motors are directly ordered by the purchaser, the torque characteristics and speeds
will be supplied with the Request for Quotation and/or Purchase Order.
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5.1

5.2

5.3

N

Voltage and Output Rating

If not specified otherwise, the following low voltage (LV) & medium voltage (MV) levels
shall apply to motors in the categorized ranges of KW rating:

Rating Voltage Phase Frequency Type of Conn.
Less than 230V 1 50Hz -
0.4kW or 400V 3 50Hz Delta
0.4kW to 400V 3 50Hz Delta
150kW

over 150kW 6000V 3 50Hz Star
Special Motors 10000V 3 50Hz Star

The motors used for critical services (compressor auxiliaries, lube oil systems, special
pumps, etc.) shall be rated at 400 volts, 3 phase even if they are less than 0.4kW.

Voltage and Frequency Variations during Operation

Motors shall be capable of operating continuously on a power supply stated in 5.1 with
the voltage and frequency variations as specified in IEC 60034-1.

Starting Conditions

5.3.1 Method of motor starting will be direct on line, unless otherwise specified in the data
sheet.

5.3.2 The motor design shall normally allow at least three consecutive starts from cold
against full load torque without injurious heating of insulated windings.

5.3.3 The starting performance shall be design “N” as per IEC 60034-12 for motors up to
150kW. For loads requiring high torque and for all loads above 150kW motors of
high starting torque equivalent to design “H” shall be utilized.

5.3.4 Motors shall have sufficient starting torque and thermal capabilities to overcome the
load inertia for starting and accelerating the connected load to the rated speed at 80%
of the nominal voltage, without injurious heating.

5.3.5 The minimum accelerating torque shall be at least 30% more than the torque required
by the load, at starting and pull up stage, when the applied voltage is 80% of the
nominal voltage.

5.4 Miscellaneous Requirements

5.4.1 Motors designed for horizontal service shall not be used in vertical service (e.g. air
cooled heat exchangers).
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6.0

5.4.2 Where vertical motors of symbol “IM V3 or “IM V6” as per IEC 60034-7, are

specified, the following precautions shall be taken to preclude water ingress through
mechanical gaps, motor shaft, etc.

a) Flinger ring shall be provided on the motor shaft directly above the motor
housing. The flinger ring shall be installed with adequate fit to divert water away
from the shaft and bearing enclosure under running and stop condition of motor.

b) Grease nipple or bearing cover fixing bolts etc. shall not be located where there
is any possibility of water accumulation. Motors for such service will be
identified by Purchaser to driven machine Vendor.

¢) Drain hole with suitable blind plug shall be provided at the bottom of the motor
enclosure.

CONSTRUCTION

6.1

6.2

6.3

Electric motors, supplied in accordance with this specification, shall meet the
requirements of the area classification, and enclosure ingress protection, as defined in the
relevant data sheet and in compliance with the applicable sections of the latest edition of
the pertinent standards and codes. The motor enclosure and fan cover material shall be
cast or nodular iron, cast steel or steel plates with proper protective coatings. Any special
requirements will be indicated on the motor data sheet.

Degree of Protection shall be as follows:
a) Motors for outdooruse :  IP55 as per IEC 60034-5
b) Motors for indoor use . 1P54 as per IEC 60034-5

Terminal box for the motor shall have the same degree of protection as of motor
enclosure.

Motor for Hazardous Areas

a) Motors to be used in Class I, Div.1 Group C or D areas shall be flameproof

Exd-IIB-T3 unless more stringent temperature class is specified. Where hydrogen is
also present, Exd-1IC (not Exd-IIB) shall be used.

b) Motors to be used in Class I, Div.2 areas, indoors, shall be totally enclosed fan
cooled (TEFC), increased safety (Exe) in accordance with IEC recommendation
60079-7 or equivalent national standards and suitable for the appropriate gas groups
in Class I, Div.2 areas and hence shall cope with the limiting temperature groups T1
through T6 as specified in the relevant data sheets.

¢) All single-phase motors shall be flameproof (Exd) throughout process, utility and
tankage areas.

/
‘iP\ .4 Motor for Non-Hazardous Areas
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6.5

6.6

a) Motors to be used in non-hazardous areas shall be TEFC, standard industrial type.

b) All single-phase motors outside process, utility and tank farm areas shall be standard
industrial type.

The manufacturer shall submit certificates issued by recognized certifying organization
for flameproof (Exd) increased safety (Exe) motors.

The main dimensions of motors shall be in accordance with the IEC 60072.

7.0 INSULATION SYSTEM

7.1

7.2

7.3

7.4

7.5

7.6

e

Insulation materials shall be class F in accordance with IEC 60034-18. Temperature rise
shall be limited to class B at 40°C ambient.

Motors shall be of continuous running duty, i.e, Duty type S1.
Motors shall be suitable for continuous operation on an ungrounded system.

Windings shall be adequately braced to prevent any relative movement under operating
conditions, and in particular the stator windings of direct on line starting squirrel cage
induction motors shall be properly braced to withstand start-up shocks.

The windings, particularly in case of medium voltage motor shall be of form wound
copper and shall withstand an external three phase bolted fault at full load and 110% of
rated voltage. Random windings are not acceptable for medium voltage motors.

The winding insulation shall be suitable for restarting of the motor immediately after
power interruption, caused by residual voltage at 40% of the nominal voltage. The
restarting operation should be possible with system voltage at 80% of the rated voltage.

All insulated windings shall be non-hygroscopic, oil resistant and the materials shall be
resistant to flame propagation.

CONDENSATION PROTECTION

8.1

8.2

8.3

All motors, except for 0.4kW or less, shall be equipped with space heaters.
Space heater voltages shall be as follows:

a) 3000 watts or less 230 volt, single phase
b) Over 3000 watts 400 volts, three phase

The maximum sheath temperature of anti-condensation space heaters shall not exceed
200°C, and it shall be less than the maximum temperature of the respective temperature
class as specified in the data sheet of the relevant motor.
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9.0

8.4 Space heater leads shall be brought out to a junction box separate from the main power

terminal box or the junction boxes of other auxiliary devices.

RESISTANCE TEMPERATURE DETECTORS

9.1 Motors 750 kW and larger shall have at least six (2 per phase), resistance temperature

detectors (RTD) in the stator windings.

9.2 The RTD shall be Pt 100 Ohm at 0°C, 3 wire type.

9.3 RTD’S shall be wired to a junction box separate from main terminal box or space heater

or other auxiliary equipment junction box.

Motors above 1000 KW shall have three 50/5 ratio window type current transformers,
supplied and mounted in the main power terminal box for differential protection of the
motor windings. Motor lead T1 and T4 shall pass through one CT, leads T2 and TS5 through
the second CT, and T3 and T6 through the third CT. Lead ends T4, T5 and T6 are then
connected together for the “WYE” point. Each CT’s secondary terminal shall be brought to
terminal strip located in the main power leads terminal box. The differential relay will be

Appropriate surge protection devices, such as suitable capacitors connected from line to
earth at machine terminals shall be provided for all medium voltage motors with high
outputs. However, these motors shall be suitable for operation to withstand lightning and

10.0 MOTOR DIFFERENTIAL PROTECTION

supplied by others and located in the motor control center.
11.0 SURGE PROTECTION

other surges without any surge protection.
12.0 BALANCING, VIBRATION, AND NOISE LEVEL

12.2

12.1 Motors shall be dynamically balanced. The use of solder or similar deposits for balancing

is not acceptable. Parent metal removal to achieve balance shall be carried out in such a
way as not to affect the structural strength of the rotating element.

limits specified in IEC 60034-14.

12.3 Noise level shall be in accordance with the requirements stated in data sheet. If there is no

specific requirement found in such document, the noise level shall not exceed 85 db(A)
when motors are running at no load.

13.0 BEARINGS AND LUBE OIL SYSTEM

DY

el

13.1 General

—
iP\ 12.1.1 Bearings shall be of the anti-friction, sleeve or thrust type as required and approved

Vibrations shall be measured on the bearings along the three axis, and shall not exceed the

0>
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12.1.2

12.1.3

12.1.4

for the application. They shall be in metric sizes with maximum interchangeability
and shall comply with ISO recommendations.

Grease lubricated integral horsepower motors shall have bearing housings supplied
with threaded fill and drain openings. Openings shall be plugged. Grease type
bearing housing shall be equipped with fittings so that old grease will be forced out
of the bearing as new grease is added. Grease nipples or plugs shall be provided.

Pre-lubricated ball bearings are acceptable, provided that the service life is not less
than 40,000 working hours without regreasing.

Oil lubricated bearings shall be provided with oil lubricators with constant level
reservoir(s), or a gear driven oil pump (fitted with device indicating Oil flow) if such
is preferred by the manufacturers. Oil throwers or seals of suitable design shall be
provided to prevent the escape of oil from the bearing housing.

13.2 Ball & Roller Bearings

The calculated life for ball and roller bearings (“90% survival” under the estimated
bearing loads) should comply with the following requirements.

UP to 75 KW 15,000 hrs
75 KW to 250 KW 25,000 hrs
250 KW and over 50,000 hrs

12.3.1

12.3.2

12.3.3

12.3.4

13.3 Sleeve Bearings

Oil lubricated bearings shall have reservoirs of generous capacity effectively
covered so no dust or other foreign materials can enter the bearing. Oil slingers and
catchers shall be designed to prevent the escape of oil from the bearing and creepage
along the shaft. Reservoirs shall be provided with drains, tapped fill openings and
separate level gauge glasses. A permanent indication of proper oil level shall be
provided. For sleeve bearings the end floats shall be within the limits specified by the
driver machine Vendor.

Sleeve bearings shall normally be fitted with oil rings, discs or other suitable means
of lubrication. Alternatively, lubrication may be provided directly by a gear driven
pump. In all cases a transparent oil indicator or a device indicating oil flow shall be
fitted.

100 mm dial type temperature indicator should be provided to indicate bearing oil
temperature on each bearing, at a visible level, with mechanical protection at motor
frame opposite cable connection box.

The design of thrust bearings for vertical motors shall be submitted for purchaser's
approval. Vertical motors shall have thrust bearings suitable for the thrust load
imposed by the driven machine. Bearings shall be rated for a minimum 1 year (5
years average) life, according to ISO B.10.
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13.4 Forced Feed Lubrication Motors

Forced feed lubrication systems shall be provided on motors only when it is the motor
manufacturer’s recommendation and standard practice. When a forced feed lubrication
system is furnished, complete information and details shall be furnished with the
quotation. Oil pressure lubrication system for bearings shall conform with the following
minimum requirements:

12.4.1 The main lube oil pump may be driven from the motor shaft. Auxiliary lube oil pump

and electric motor shall be interlocked to assure adequate oil pressure to the motor
bearings for start up or emergency.

12.4.2 Lube oil systems shall be arranged with dual oil filters, switchover valves and oil

pressure gauges to indicate pressure differential across the filter.

12.4.3 Oil filters shall be replaceable while motor is in service.

12.4.4 A pressure switch shall be installed in the lube oil pump discharge for alarm and

control functions. Contacts shall be separate for each function.

12.4.5 If bearings are insulated, the motor manufacturer shall furnish insulating fittings in

the oil supply connections to prevent the oil supply lines from by-passing the bearing
insulation.

13.5 Non-Forced Lubrication Motors

The bearing housing of motors with non-forced feed oil lubrication shall have oil
reservoirs of sufficient depth to serve as setting chambers. Housings shall each be fitted
with an adjustable constant level, and with sight feed oiler or a sight gauge, mounted on
the housing and marked with the proper oil level. The oil system shall meet the following
requirements:

a) The oiler bottle shall be of plastic or Pyrex glass. Plastic bottles shall be of a plastic
inhibited against sunlight attack.

b) The oil system shall have sufficient surge capacity to absorb without over flowing oil
form the bearing, when motor is stopped.

¢) Bearing housing shall be provided with fill and drain openings accessible from
outside the motor enclosure, necessary slingers, equalizers, vents, or other devices to
prevent loss of lubricant.
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13.6 Lubricants

Lubricants which will be used on site will be selected from the recommendable lubricant
list to be supplied by the motor manufacturer. Grease lubricated bearings shall be packed
with the manufacturer’s recommendable lubricant before the motor is dispatched.

End Thrust
Vertical motors shall include suitable bearings to withstand the thrust of motor rotor.

Where the motor is subject to external thrusts, in addition, e.g. from the driven machine,
then full particulars of these external forces shall be supplied by the purchaser.

14.0 ROTOR (SQUIRREL CAGE)

14.1

14.2

14.3

14.4

N

Rotor Cage Built From Conductors Brazed to End Rings

Adequate means should be provided to eliminate the risk of sparking during starting and
running. Particular attention must be paid to the following points:

a) The conductors throughout the length of the rotor core shall be mechanically tight
with respect to adjacent stampings.

b) The joints between conductors and short circuiting rings shall be brazed or welded
and compatible materials shall be used to enable quality joints to be made.

¢) The whole rotor construction shall be such as to avoid fracture of conductors, joints
or short circuiting rings throughout the life of the motor.

d) Where the type of construction employs impregnating varnish to provide the
necessary degree of tightness, the manufacturer must ensure that full penetration of
the varnish has been achieved and that the grade of varnish is suitable for the design
temperature and operating conditions.

The manufacturer shall, upon request by the purchaser, demonstrate what positive means
have been adopted to meet the above requirements.

Cast Rotor Cage

The soundness of cast rotor cages shall be established by test. The method of test being
subjected to agreement between the manufacturer and the purchaser. Generally, only
smaller rotors shall be of die-cast type.

The rotor cage shall be made of copper. It shall be free from excessive inherent axial
thrust. Rotor shall be dynamically balanced (a) with half depth keys or (b) with the motor
half-coupling keyed on the shaft.

The rotor design shall allow for the addition of balancing weights, which shall not be of
lead or similar unstable material.
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14.5 The shaft ends shall be provided with a suitably threaded hole or holes to facilitate the
putting on of couplings, etc.

15.0 FANS

Fans for motors shall be made of non-sparking material.

16.0 TERMINAL BOXES AND MOTOR ACCESSORIES

16.1 All motors shall be supplied and equipped with terminal boxes for lead connections &
cable terminations. The main power terminal box shall be positioned on the right hand
side, when facing the driving end. For motors fitted with compound-filled cable
terminations, the sealing box shall be positioned to accommodate cables which rise from
the floor.

16.2 Terminal boxes, including removable covers, may be made of steel plates for motors rated
over 150 KW and shall be cast iron for less than 150 KW. They shall be totally enclosed,
and all joints shall be fitted with gaskets of polychloroprene or equivalent material to
prevent the ingress of moisture and dust.

16.3 The short circuit capacity for terminal boxes shall be as per BS 4999, part 71.

16.4 Ample space shall be provided for cabling and changing connections but the design must
be such that it is impossible for small parts to be dropped into the interior of the motor.

16.5 Terminals

15.5.1 All terminals shall be substantially designed. Line terminals shall be thoroughly
insulated from the frames with material resistant to cracking.

15.5.2 Natural rubber insulation shall not be used for terminal leads.

15.5.3 Means shall be provided to prevent accidental reduction of clearances at terminals.

15.5.4 Terminal identifications shall be in clear and permanent markings.

15.5.5 Motors which are only uni-directional shall have the direction of rotation clearly
indicated on the motor frame, together with the phase sequence of terminal

connections associated with the rotation.

15.5.6 Studs shall be designed & fixed, so as to prevent their turning when nuts are
tightened.

15.5.7 Adequate means shall be provided to prevent slackening of terminal connections due

to vibrations. Connections having pinch screws bearing directly on the cable will not
be acceptable.

N
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DY

16.6 Cable Entries
15.6.1 Each terminal box shall have cable entries with threads of ISO form according to IEC
60423. The number and size of hub on each terminal box will be indicated on motor

data sheet.

15.6.2 For all forms of cable connection it must be possible to remove the motor without
breaking or stressing the seal or the cable.

16.7 Lifting lugs shall be provided for each motor weighting more than 30kg.

16.8 All motors shall be equipped with an earthing terminal connection on motor frames as
well as internal and external surface of each terminal box.

17.0 SURFACE COATING & PAINT

17.1 Prepared surfaces shall be free from rust, scale, sand, dust, and grease before painting.
17.2 Finish shall be manufacturer’s standard for tropical use, and in accordance with relevant

job specification on painting. For corrosive environments or areas subject to chemical
spillage, painting shall be suitable for such applications.

18.0 TEST & INSPECTION

18.1 General

The motors shall be factory tested on the completed machine. The tests shall include but
not limited to the following, and shall be carried out in accordance with IEC-60034.

18.2 Routine Tests to be carried on every motor

1) Measurement of winding resistance

2) Measurement of no load losses and current

3) Measurement to allow calculation of locked rotor current
4) Withstand voltage test plus insulation resistance test

5) Vibration measurement at no load

6) Direction of rotation

7) Dimensional inspection

18.3 Additional Tests to be carried out on one of the same design of M.V. motor.

1) Temperature rise test (Full load heat run)

2) Measurement of slip at full load

3) Measurement to allow calculation of torque-speed characteristics

4) Measurement to allow calculation of efficiency at full load, three-quarter, and half

load

5) Measurement to allow calculation of power factor at full load, three-quarter, and half
_—7 load
lp\\ 6) Measurement of noise

D!
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18.4 All testing that require voltage on the motor shall be carried out using full motor voltage.
If it is not practical, due to the limitation of the shop test facilities, Vendor shall propose
his alternative testing procedure.

18.5 Purchaser and/or his appointed inspectors reserve the right for inspections at any stage of
equipment manufacture, testing or preparation for shipment.

18.6 Manufacturer shall notify purchaser to witness test at least two weeks before the date of
test performance.

18.7 Inspection by purchaser shall in no way release the manufacturer from guarantees on the
workmanship, materials and performance of the equipment supplied.

19.0 NAMEPLATE

19.1 Nameplates shall be of stainless steel or other equivalent durable material. They shall be
located so as to be easily legible and fixed to a non-removable part of the frame with the
stainless steel screws.

19.2 Minimum information on the nameplate shall be according to IEC 60034-1.
19.3 Ex motors shall be provided with additional marking plate indicating.

» Type of protection

» Apparatus group

» Temperature class

» Name of certifying organization
» Certificate number.

19.4 When special features are embodied, a plate showing appropriate instruction shall be
affixed to each motor.

19.5 Type of oil and instruction for sight oiler adjustment should be indicated on a separate
data plate.

19.6 Labels for direction of rotation shall be mounted on both ends of the motor frame.

19.7 For space heater terminal boxes on motors a sign shall be included that states “Caution —
Space Heater fed from alternative supply”.

20.0 INFORMATION TO BE SUPPLIED AT TIME OF QUOTATION

Information to be supplied by the manufacturer with tender for electric motors, shall be as
follows and as required in the data sheet of the relevant motor:

1) Rated output (KW)
-~ 2) Rated voltage, phase and frequency

ﬂ6—l£\ 3) Number of poles
O
XA,P\PR"ZO%EAN780627——7A47——7.doc
-
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21.0

4) Cooling method
5) Degree of protection
6) Type of protection (for hazardous area use)
7) Direction of rotation if unidirectional
8) Manufacturer’s standards indication of:
a) Make
b) Type (mounting and enclosure)
¢) Frame size
9) Applicable standard
10) Design ambient temperature and altitude
11) Winding, Star or Delta
12) Rated current at full load
13) Torque-speed characteristics curve
14) Full load torque
15) Starting torque, in percent of full load torque
16) Starting current, in percent of full load current
17) Permissible locked rotor time at 100% voltage and 80% voltage
18) Moment of inertia (J)
19) Starting time, coupled with driven machine.
20) Efficiency and power factor at:
a) Full load
b) 3/4load
¢) 1/2load
21) RPM at full load
22) Insulation class
23) Temperature rise by the thermometer and/or resistance method
24) Air gap (for sleeve bearing motor)
25) Bearings
a) Type
b) Make and size
¢) Method of lubrication
26) End play, DE and NDE
27) Terminal box arrangement
28) Coupling or pulley details where supplied
29) Weight

30) Dimensional sketch, including shaft details, with reference number

31) Recommended spare parts list, for 2 years operation
32) Recommended commissioning spares
33) Space heater voltage and power when applicable

SPARE PARTS

21.1 Spare parts shall be interchangeable, as far as practical, between different motors and
suitable for use in place of the original parts and comply with the same specification and

tests.

21.2 Recommended lists shall be submitted at the quotation stage for the following spare parts

N

in accordance with the requirements in the requisition.
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a) Commissioning spare parts
b) 2-year operation spares (for separate and later purchase)

22.0 DRAWING & TECHNICAL DOCUMENTS

22.1 Vendor shall submit the required drawings and technical documents in compliance with
the requisition.

22.2 Motor Data Sheet shall be completed by the Vendor and submitted with his proposal.

23.0 PREPARATION FOR SHIPMENT

23.1 Electric motors shall be supplied with bearings lubricated.

23.2 Silica gel or other suitable dehydrating compound shall be enclosed in each motor
package. Vents shall be waterproof sealed.

23.3 Preparation for shipment shall be in accordance with Manufacturer’s standards, unless
otherwise specified in the requisition and/or Purchase Order. The Manufacturer shall be
solely responsible for the adequacy of the preparation and packaging for the required
methods of shipment.

23.4 Rotors shall be locked to protect against damage during shipment.

23.5 Instruction shall be provided for lifting large motors and removal of protective & safety
features used for shipment.

24.0 GUARANTEE

24.1 The supplier shall replace any damaged equipment resulting from poor workmanship
and/or faulty design. The supplier shall also replace any equipment failed under the
following conditions:

a) Failure under start-up and commissioning tests according to IEC recommendation.
b) Failure under normal usage fro a minimum of 12 months after being placed in the
specified service, but not later than 36 months from the date of shipment.

L
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DETAIL_ENGINEERING ADDENDUM
TO
NIOC SPECIFICATION SP-60-2 REVISION 5 -
ELECTRIC MOTORS

This addendum revises the below listed clauses of the referenced SP-60-2
Specification as follows:-

1.0 CLAUSE 1.0 PAGE 1 - "GENERAL"

Add the following section:-

For items not fully covered in this specification or NIOC standard

specifications, reference shall be made to IEC 34, 72, 79 and/or
API 541,

2.0 CLAUSE 2.4 PAGE 1 - "API-541"

Delete entire clause.

3.0 CLAUSE 2.5 PAGE 1 - "NIOC STANDARDS"

Delete entire clause and insert following:~

2:5.1 NIOC SP-2219-47-10, Noise Level Requirements and Measurements.

va 4.0 CLAUSE 4.1 PAGE 2 - "VOLTAGE AND QUTPUT RATING"

Delete entire clause and insert following:-

Rating Voltage Phase Frequency Type of Connection
" Less than 0.4 KW 230 v 1 50 Hz -
or 400V 3 50 Hz _ Delta
0.4 KW thru 150 KW 400 Vv 3 50 Hz Delta
Above 150 K¥ 5,000 3 50 Hz Star
Special motors 10,000 v 3 50 Haz Star

Fractional horsepower motors for critical service (compressor

auxiliaries, lube oil systems, special pumps, ctc., ) shall be 400 volt,
3 phase. '
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5.0 CLAUSE 4.2 PAGE 2 - “SERVICE CONDITIONS"

Delete entire clause and insert following:-

Site conditions:-

Site Elevation 1878 meter above sea level
Ambient Air Temperature Max. 43 °C Min -28 °C
Relative Humidity 85 Z Maximum

Climate Tronical and dusty

6.0 CLAUSE 4.4 PAGE 2 - "STARTING CONDITIONS"

K‘; Delete entire clause and insert following:-

the motor design shall normally allow at least 3 starts in quick
succession from cold against full load torque {total time for 2

starts not exceeding 4 mi...tes) without injurious heating of
insulated windings.

Method of starting will be direct on line unless otherwise
specified.

The starting performance shall generally be design N as per IEC 34-
12. For loads requiring high torque, motors of high starting
torque equivsalent to design H shall be utilized.

Motors shall be able to overcome starting load inertia as well as
‘accelerating the load to rated speed under both rated and at 20 %

reduced voltage conditions during starting without injurious
heating.

CLAUSE 4.6 PAGE 3 - "DESIGN GENERAL"

Delete entire clauses and insert following:-

Motors with horizontal shaft shall not be used in vertical service (e.g.
air coolers). In case where vertical motors of symbol "V6" as per IEC
34-7 are specified, the following special precaution shall be taken to
preclude water ingress through mechanical gaps, motor shaft, etc.

A, Flinger ring shall be provided on the motor shaft directly above the
motor housing. The flinger ring shall have adequate diameter and
tightness, : '

The flinger ring shall be designed so as to direct water away from
the bearing housing and to prevent water ingress along the shaft
under both motor running and stop conditions.

b, Grease nipple or bearing housing fixing bolts etc., shall not be
located where there is any possibility of water accumulation.

u Motors for such service will he identificd by Purchaser.
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8.0 CLAUSE 5.0 PAGE 3 - "ENCLOSURES"

Deletc paragraphs 5.2 and 5.3, and insert the following:-

a. Motors to be used in Class 1, Div. 1 areas shall be flame proof EXd-

I1B-T3. Where hydrogen is present Exd-IIC-T3 enclosure shall he
used. ' ' '

For motors manufactured in USA, NFMA tyre 4 and 7 will also be
considered. : : :

Motors to be used in Class 1, Div 2 area shall be totally enclosed

" fan cooled (TEFC), IP 55 as per IEC 34-5 and shall meet the
requirements of increased safety (EXe) in accordance with 1EC

vecommendation 79-7 or equivalent national standards.

The increased safety motor. shall be suitable for the appropriate
gas groups in Division 2 areas and hence shall cope with the
limiting temperature groups T1 through T6 as defined in IEC 79-7.

¢. All single phase motors shall be flame proof EXd throughout process,
utility and tankage areas. :

Motors to be used in non-hazardous areas, outdoors, shall be TEFC
with degree of protection IP 54 according to IEC 34-5.

In non~-hazardous afeas, indoors, standard industrial type motors,
with degree of protection IP 54 according to IEC 34-5 shall be used.

Add also the following sections after the paragraph 5.6 {Page 4):-

/ The type of motor enclosures shall be marked on the motor naneplate
N according to IEC, and for motors installed in Division 2 area this
statement shall be clearly shown "Suitable for Division 2 use".

The manufacturer shall supply certificates for motor enclosures
which are specified flameproof or increased safety.

The motors shall have their main dimensions in ace

ordance with the
1EC recommendation. ' '

In all cases terminal boxes for outdoor insth]lation should have .
enclosure type IP 55, '
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3.0 CLAUSE 8.3 PAGE 4 - "INSULATION SYSTEM"

Delete entire clause and insert following:-

All motors shall be designed to operate under unusual conditions of

high temperature, high humidity, fungus, salty air, and corrosive
vapors.

Insulation class shall be F,

Winding shall be adequately braced to prevent any relative movement
during operating conditions and in this respect, particular

attention is drawn to the stator windings of direct-on~line
squirrel cage motors. :

Motors shall be suitably treated to withstand the service
conditions specified in Clause 4.2 where special service conditions

are specified the motors shall, in addition, be impregnated and
finished to withstand th.se conditions. '

10.0  CLAUSE 7.0 PAGE 5 - "CONDENSATION PROTECTION"

Amend the space heater voltage as follows:-
3000 watts or less - 230 volt, single phase
Over 3000 watts ~ 400 volt, 3 phase

Delete entire clause 7.4

11.0 CLAUSE 8.0 PAGE 5 ~ “RESISTANCE TEMPERATURE DETECTORS"

Amend the rating of the resistance temperature detectors as follows:-

100 ohm at 0 °C platinum resistance temperature detectors.

12,0 GLAUSE 9.0 PAGE 5 ~ "MOTOR DIFFERENTIAL PROTECTION"

Delete entire clause and insert the following:-

Motors above 1,000 KW shall have three 50/5 ratio window type
current transformers, supplied and mounted in the motor junction
box, for differential protection of the motor windings only. Motor
leads T1 and T4 shall pass Lthrough one C.T., lead T2 and T5 through
the second C.T. and T3 and T6 through the third C.T. T4, T5 and 1§
are then connected together for the "Wye" point. Each C.T.
aecondary terminal shall be brought to terminal strips located in

the main power leadz junction box. The differential relays will be
at the rotor control center,
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- 13.0 CLAUSE_10.1 PAGE 6 - "LIGHTNING AND_SURGE PROTECTION"

Delete entire clause and insert following:~

Motors above 1000 KW will be controlled by vacuum circuit breakers.

Vendor shall state guaranteed value of max. withstand surge for
these motors in his proposal,

Motors 1000 KW and less will be controlled by combination type.
starters (HRC fuses and vacuum/magnetic contactor).

14.0 CLAUSE 11.1.3 PAGE 6 - "BEARINGS"

— Delete entire clause.

15.0 CLAUSE 11.2 PAGE_7 - "SLEEVE BEARINGS"

Delete the first paragraph and add the following section:-

11.2.5 Sleeve bearings shall normally be fitted with oil rings, discs
or other suitable means of lubrication. Alternatively,
lubrication may be provided directly by a gear driven pump. In
all cases a transparent oil level indicator shall be fitted.

16.0 CLAUSE 11.5 PAGE 8 "LUBRICANTS"

Delete entire clause and insert the following:-

Lubricants which will be used shall be subject to agreement between
. the manufacturer and the purchaser. Grease lubricated bearings
g shall be packed with the agreced lubricant before the motor is

: dispatched. Equivalent lubricants shall be proposed.
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- 17.0 CLAUSE_13.0 PAGE_9 - "MOTOR ATTACHMENTS"

Add the following paragraphs:-

13.12  An earthing terminal suitable for 35 mm? shall be provided,
external to the terminal box.unless olLherwise stated.

13.13 400 volt motors should have cast iron end shields, cast iron
cable boxes, cast iron or rust proof steel plate fan covers,
gaskets between cable box covers and boxes, neoprene gaskets and|
lead scals betweon cable boxes and motor frames, und rotating
shaft seals impervious to chemicals. For 400V motors (Exe and
TEFC), aluminium alloy may be used instead of cast iron
according to manufacturer's standard.

;L/‘

13.14  Other designs of manufacturer’s standard may be accepted subject
to NIOC approval, '

13.15  Where heater or other additional connections are specified they
should be brought out to a terminal box which is separate from
the main tgrminal box.

13.16  Where cable sealing and dividing boxes are required, then
clearance and creepage distances shall comply with the relevant
IEC specifications. Main terminal box on 10 KV and 6.0 KV
motors shall be nade of steel.
i18.0 CLAUSE 13.1 PAGE 9 - "MOTOR ATTACHMENTS"
Amend the second sentence as follows.
. Looking at (facing) the driving end, terminal box shall be
L' ’

positioned on the right hand side or on the top of the motor frame
where the cable enters the right hand side.

19.0 CLAUSE 13.3 PAGE 10 - "MOTOR ATTACHMENTS"

Delete entire clause and insert following:~

The short circuit capability for the terminal boxes shall he as per BS
4999, Part T71. , '
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20.0 CLAUSE 13.8 PAGE 11 - “CABLE ENTRIES"

Delete entire clause and insert following:-

13.8.1 Each terminal box shall have cable entry(ies) with threads of
150 form according to 1EC 423.

The number and size of hub on each terminal box will be
indicated cn Motor Data Sheet.

13.8.2 The following cables will be employed;

For 10 KV motors ---- Copper conductor, 6/10 KV,
XLPE/LC/SWA/PVC as per 1EC

specifications.
~ For § KV motors --—-- Copper conductor, 3.6/6 KV,
. XLPE/LC/SWA/PVC as per [EC
sp901flcat10ns.
¥or 400 V motors --- “opper conductor, 0.6/1 KV,

PVC/LC/SWA/PVC as per IEC specifications.'

13.8.3 Cable glands will be of a compression type and supplied by
Purchaser.

21.0 CLAUSE 14.0 PAGE 11 - "FANS"

Delete entire clause and insert following:-

14.1 Fans for motors shall be made of non~-sparking material.

22.0 CLAUSE 17.0 PAGE 12_ - "TESTING"

Amend the second sentence of the paragraph 17.1 (page 12) as follows:-

Random complete tests including all items may exceptionally be

requested by Purchaser, and also shall be required for one motor
of each batch above 150 KW,

Add the following sentence after the paragraph 17.1 (page 12):-

The tests shall be witnessed by NIOC inspector and certified test
reports shall be furnished.

Delete entire paragraph 17.1.c (Page 12) and insert the following:—.
Measurement of winding resistance at cold.

Insert the following sentences after the paragraph 17.1.f (page 12):-

Measurement. of slip at full load. .
Measurement to allow calculation of starting torque.
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23.0 CLAUSE 17.3 PAGE 13 - "TESTING VOLTAGE"

Delete entire clause and insert the following:~

All tests requiring voltage on the motor shall be carried out using full
molor voltage. However for torque and locked rotor current
deternination reduced voltage may be used.

24.0. GUARANTEE

The supplier shall replace any damaged equipment resulting from poor

workmanship and/or faulty design., The supplier shall also replace any
equipment failed under the following conditions:~

4. Failure under start-up and commissioning tests according to IEC
recomnendation. :

b. Failure under normal usag. for a minimum of 12 months after being

placed in the specified service, but not later than 36 months from
the date of shipment.

25,0 DATA SHEET

Attached data sheet shall be.

completed by the vendor and be submitted
with his quotation.
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. SPRCIFICATION 3P-60-2

SPECIFICATION FOR THREE PIASE

SQUIRRFL CAGE ELECTRIC MOTORS

" The attached specification is the latest revision, as -

indicatcd below: | 4
U Rev. 0 Date Deé: G?Approvéd for Stds.:Commihtec Pagc I
i . . .

Rev. 1 Date Nov. GSAppicvcd for Stds. Committee Page 211
T . ] .

Rev., 2  Date ggriITOAppfﬁyed for Stds. Commi tee __ Page _ AlC
~f Rev, 3 Date gulf 71Appreved for Stds. Commit:ee S.H. Page _ A71-
f Rev. __4 Date June_ZJApprdvcd for Stds. Commigtee.N.R.B. Page __él;

Rev. 5 Date Sept.77Approved for Stds. Committece V.7 Page 223

Rev. Date Approved for Stds. Committee Page
Rev., Date - Approved for Stds. Committee Page
A
-
L/l
NOTE: Specification Completely Revised. -
..
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3 SECTION 1 - INTMISTRIAL AND MLAN ?EI”ROOI' 1OTORS
1.0 GENERAL

1.1 This specification covers standard 3 phase squirrel cage sleciviz
motor's up 2 1500 '\‘\" for opcration on supplies up to and inciuiing
6000 volls, .

1,2 Dolors shall be desi gncd and tested for continucus o*)erﬁ.tion znd
suitable for outdoor installation and refinery, chemical and similas
services,

1.3 Al electric molors suppl 1ed in accordance with this specnlca ien
shall meet the requirement of the area classification,

1.4 In the reference number of this zpecification, "Purchas
National Iranizn Oil Cempany in cases whor e this spf“m i
part of a direct purchase order by National Iranian Oil DALY &
Contraclor where this specificaticn is part ¢f Contract Doau renis,

\.._/‘I . . ) E ,
2.0 STANDARDS & CODES

All motors shiall be constructed and ‘csted in accor_ance with all appli.

cable sections of the lates: :isted stancdards and coles, as amended i

this specifications, where reference iz made in this specification ‘o IDC

I standards and codes , it is undersicod thiai equanem standards and
I codes published by Nemia are also acceptiable,
14, )

'-..,_“

2.1 Motors manuiactured in Europe,

2.1.1 Internsiional Eleclrctc(..]nlchl Comrmission (IZC)
IEC 34, 72 and 79

2.2 DMotors manufactured in U, S, A,
\

2. 2; 1 National Zle

Manufacturers Associntion Std, “o-
Motlores an

i i
aneraors {NIEALA),

o 2.3 TFor eguipment ::*a'l_'z‘ac.' 2d eu s:de of Burcpe and U, 5, A, eiths-
g © items 2.1 or 2.2 above musi be met

2.4 TFor all motors American Petroleurn Instiiute (API) 54

p—t
.

2,5 N,I.O.C, Standards:

2.5,1  N.,I.O.C. SP-60-6 Section 4 Electric Motors (for .
' application of motlors), '

2,56.2 - N,I,O,C, SP-47-10 ‘or acceptabm noise levels.
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S 2.6 IS0 B-10 Calculated Bearine Life. |

3.0 RESPONSIBRILITIES i

3.1 VWhen wotors are furnished with the driven equipment as a
package, the torque characteristics!and speeds are the
responsibility of 1hc driven equipment Vcndor.

3.2 When motors are bought individually by the Purchaser, theo
torque characteristics and speeds will be supplied with
the Request for Quote and Purchaser Order, and shall be in
accordance w;th NIOC SP-60G-0.

4.0 DESIGN-GENERAL :
4.1 Voltage =2ndoutput rating | i
f Rating Voltage} PhasciFroquencf_Speed (rev/s) Tyre of
‘ connec-.
I ! tion
i
, ]

Be]ow.ZOKW (xHP)] 220 1 50 Hz- 112.5,25 - |

c20KW (LHP) thru] 38 3 |50 Hz or 50. i

150KW (200 -HP) ) ! Star !

Over 150KW (200 - i : J

HP) 6000 3 150 H2 Star |
Fractional horsepower motors for critical service (compres
sor auxiliaries, lube 0il systeims, special pumps, etc.,)

shall be 380 volt, 3 phase.

4.2 Service Conditions

Service Condition shall be specified in thu Job Specifi-
o cation.
N o
4.3 System Variations

Motors shall be capable of onc.htlnn continuously at ratz:
torque under the above conditions at any frequency botwe-
en -5% and +25 of the neninal frequency together with an
voltage between 5% of the nominal rating.
4.4 Starting Conditions
. The motor design shall nornally allow at lcast 3 starts i
) quick succession frem colv geainst ful) load torauc (tou:
N time for 3 starts npot excecding minutes) without injur-
{ ious heating of insulated windings.
",

Method of starting will be direct on line unleoss other i
specificed, :
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The following tubles show required values of Jinits -
J starting current and torque bascd on direct-on-line

' starting at nominal voltage and are subject to g toleri--s
of -5% on torque and +7%% on starting current.

a. Normal Torque Motors Altcrnative Desicns
foo 1 11 111
Max.Startina curvent § FL 500 600 TGC
Min.Starting torque % FL 100 120 140
Toraue during running up '
$FL g0 100 100
Stalling torque S$TFL 200 200 209

NOTE 1: Where D.0.L. starting is specified, design [} Is
prefereced but rotors may be accepted with hizh
starting current (up to a maximum of 700% F
_provided that the starting torque is incres
the same proportion to obtain a more rapid
leration and shorter starting time.

N NOTE 2: where reduced voltage starting is specified iz is
l : Rnecessary to previde as high a starting torguzr o=
possible and design (ITI) is therefore prefsrrsZ.
b. High Tsrque Notors '
- : Max. Starting current $FL 650
¥ : - oo Min. Starting torque % Tl 225
-f ' Torque during running up % FL 200
_ Stalling toraua § FL - 200
i . In general this requirement will not be appli=2Z
) to 2 pole motors. ' .
C. Motors shall be able to overcome starting icz2
: “inertia as well as acceclerating the load to zo-<-

speed under both rated and at 203 reduced e
conditions during starting without injurious
heating. ' '

-/‘.

4

[ s

- 4.5 All motors, unless otheryise specified, are for coup
_ . service. -

4.6 Horizontal motors used .in vertical service (e.g. air
“olers) shall be equipped with a shaft scaling device
will preclude entry of wmoisture. Adequate means of dr:iin
age through the lower end bell shall also he providez. !

tors for such service will be identified hy Purchaser.

5.0 [ENCLOSURES

5.1 All clectric motors'supplicd in accordance with this s7:

i
[ ]
)
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5.2 Motors usecd in Division 1 area 1n6901 shall be explcaiz-

LI

proof/flumeproof, outdoor additionally we utLezprcof o
IC (IPW 54),

5.3 Motors for use in Division 2, and non- na_ardou
3

door or indoor) sna]l be as follows:

a. Totally Enclo%cd Fan-Ceolecd (TEFC) for all 350 v
motors. TERV (xotnll. Enclosecd \cn—Ventllatcu]
table below S HP Fer outdoor usc JdthlOH‘llY

weatherproof to 1P 54, &
b. Increased safety in a:cordgwcc':zth IEC 76-7 (Weaztrhar-

‘ ' - proof). Fer outdoor usc to IPW 54.

N

; c. All single phase motors shall be exnlosion-proci,
d. 6000 volt nmotors shall be (TEFC)‘or outdoor weathsr-
protecied Tyr~ 11. -

I8 . 5.4 Motors specified as weatherproof shal require an addi<isn
=t . _ protecction. Special attention shall bz paid to j01ut gas-
A , keting and the provision of shaft water throwers
[/ 5.5 OGOKV motors should be provided with space heaters.

5.6 On flameproof motors, means shall be provided for with-
' : drawing end plates 1nd cartridges houazn s (where fizisc:
' in a manner which will aveid damage to £1ame roof {lanz:zs.
6.0 TNSULATION SYSTEM! ‘
A
(. 6.1 Randonm wound open ip-proof motors shall have a sealel
~— ' isting ulatice

of a complete encans

dr
insulation svstenm con 1g
of the vacuum impregnated, molded or

in an epoxy resin
cast type.

r+l!l'U

6.2 Forp weund motors shall have a sealed insulation
consisting of a LOWPICLQ enpcapsulation in an epoxy
mica cowvound impervious to moistur

V 1G]
+4

6.3 All motors shall be designed te operate under unusuxl In-

' ditions of high temperatuve, high humidity, fungus, =

air, and corroesive vapors. Vender is advised to quo

motors wmanufactured for cperation under these conditi

Class "B" insulation to be nrovided for all motors 7

Co ambient temperature below 509C or helcow 1000 motev divite.

- Class "“F" insula tlon to be used for all motovs lov anltlll
temprature above $0%C ov above 1000 meter altitude.

GuU
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6.4 Stator windings shall be fully 1nsuldtcd for an uncargs. o
™ system. | _ T
Ve . r .

6.5 Adequate insulation shall be provided between coils of o:-
ferent phasces which lie togoether.

7.0 CONDENSATION PROTECTION ' !

7.1 A1l 6000 volt motors shall be ecquipped with space hcat =T 5.
Spage voltages are to be as follows:

3000 watts or less - 220 volt, single phase
Over 3000 watts - 380 volt, 3 phase

7.2 Spage heaters shall have maximum sheath temperature of
200°C or as specificd. o :
: 5
7.3 Space heater leads shall be brought out to a ijunction box
separate from the main power leads junction box.

M
7.4 ¥Yith the exception of fractional hor cpower motors, all
: totally enclosed notors should be: provided with a means
of preventing the accumulation of moisture inside the
notor. : :
;
Tj' . 8.0  RESISTANCE .TEMPLRATURE DETECTORS ;
. .l )
/ 8.1 Motors 750 KW and larger shall have six (2 per phase

y“ ) - ohm at 25°C platinum resistance temperature detector

o the stator winding with the lecads b“ounnb out to a t
minal block in a junction box szsparate from the nuin
power lcads box. ' '

8.2 A common juncticn box may be used for space heater lead
and RTD leads.

i
'
S

C 8.0 MOTOR DITFERENTIAL PROTRCTION
9.1 Moters 1100 KW and above shall have threc S0/5 ratio.win-

dow type current L.uh.fO;nCTS, suppliasd and mounted i
the nmotor junction bex, for differential protecticn of ths
motor windings only. Motor leads TI and T4 shall pass
through one C.7., Jead T2 and TS5 through the secomd C.Tuani
and T6 through the third C.T. T4, T35 and T6 arc then con-
nected Lonothcr for the "Wye" p01nu Each C.T. secondary
terninal shall be bi ‘cughtto terminal strips located in the

. main power leads junciion box. The differential tvelavs
will be at the motor control conter.




National Iranian 031 Compuny _ T SP-50-7
Refinceries Engincering & Const. . Page 6 o

1 »
Rev. g

i0

. 10.0 P IGHTTNG AND SURGE PROTECTION {
Lo ! |
10.1 Motors 1000 HP and larger shall be furnished with lighin-
ing arrestors and surge capacitors mounted in the main
power lecads junction box. o

| .

11.0 BEARINGS AND LUBE OIl SYSTEM ' '

11.31 General

11.1.1 Bearings shail be of the anti-{riction, slecvc or
' thrust type as required and approved for the ap-
pllchtlon. Metric sizes with maximum interchan-
geability are preferred. artridge type housing
are pxcrc1lcd

i
¢

in

H -
11.1.2 Reller bearings should have machined yellow nmetal
cages; bd]] bbarnrvq nay be qunpllod with presscqd

stecl cage

: ~Special attentisn shall be aid to ensure that ¢
i ~dismantling of bearings sh 11 be simple and frec
/ : : from risk of damage.

X b .
11.1.3 Horizontul motors through 150 KW (200 HP) shall
have grease lubricated ball Learings (Mfgr'
~/! - ' © standard). Motors 150 XW (200 HP) and abov
i : : * have split slceve bearings. Sealed, prelubr
ball bearings are acceptable on fra ctionai
i 7 ' power motors in neon-critical services,

[T} ]
AT

y /4

f 11.1.4 Grease lubricated integral hor5°pounv motors
: have bearing housings >unnlﬂed with threadead
and drain copenings. C““nllﬂs shall be pTL""°

s5a©
Grease type beariag hoa51ng shall be equipped wizl
fittings so that old grease will be forced out =
the bearing as new grease is added. Grease niz-

: ples or Dlues chall de provided. Lubricators ol
; the "Stauffer" type are not accenptable.

© 11.1.5 Pre-lubricated £zoled bearings will be consider
provided a full guarantec can be given for 4 t
5 years trouble-free service.

{‘1 vty (fe
-

11.1.6 If oil lubricated bearings shall be provided
with oil lubricators with constant Levcl resey-
- voir (s), or a gezr driven oil punp ( itted with
device 1wd1c1t¢vq 0il flow) if such is prefer-
red by the manufaciurers. ©0il throwers or seals
-of suitable dnq~nr shall be provided to prevent
‘the escape of 0il from the bearing housing.

e e e e e e e GUG&&
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11.2 Slceve Benring

PRSI S

|
Motors with sleevc bearings shall have provision fer
testing the air gap at cach end of the motor, or the
flamepreof gland gap at cach end of the motor in the
cascs of flameproof motors.

'~
i

f
11.2.1 Oil lubricated bearings shall have' rescrvirs ol
;. goncrous capacity cffectively covered so no aust
oy other forecign waterials can enter the bearing.
0il slingers and catchers shall be designed to
prevent the escape of oil from the bearing and
crcepage along the shaft. Reservoirs shall be
provided with drains, tapped £ill openings and
scparate level gauge glasses. A permancnt indi-
cation of proper oil level shall be provided.
Siceve bearing moters shall have a shaft end floa=<
of 12mm minimun. o
: 11.2.2 100 mm Dial type temperature indicator should
o be provided to indicaie bearing oil temperaturc <o
| - each bearing, at a visible level, with nechanical
! .protection vt motor framc! opposite cable connec-

tion box, i ;

11.2.3 The desiga of thrust bearings for vertical motcr
_ shall be submitted for Purchaser's approval.
:;/ _ ©° Verticdl motors shall have thrust bearings sult-

t

S~

-] ' ' . - able for the thrust lead impesed by the driven
I equipnent. Bearings shall be rated for a mirimu:
ni/ = . 1 ycar {5 years average) life, according to ISO

' B.10.

. © 41.2.4 Motors shall be equipped with suitable seals t
‘ prevent moisturc from entering through the shait
opening.

11.3 Forced Feed Lubrication Motors

Forced feed lubricat oms shall be provided on me-
tors only when it is motor Vendor's recommendation
and standard practice. When a forced feed lubrication
system is furnished, complete information and details
shall be furnished with the guotation.. 0il »recssure
Jubrication system for bearings shall conform with the
following minimum requivenents:

jon S
the

11.3.1 The main lube oil punp may be driven from t
motor shaft. Auxiliary lube oil pump and elec-
tric motor shall be interlocked to assurc adad

. o ate oil pressure to the motor bearings f{or ¢
up, coastdown or SmETYSCRCY.
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11.3.2 Lube oil systems shall he airanged wih Jdum
. . o - 0il filters, switchover volves and il preq-
j _ sure gauges to indicated ipressure differen-
' tial across the filter. ,
11.3.3 0il filters shall be roplaceable while motoy
_ is in service. i ‘
11.3.4 A pressurc switch shall be installed in the
' lube oil pump discharge for alarm and contyoi

o
functions. Contacts shall be scparate fo
function.

11.3.5 If bearings are insulated the motor vendor s
furnish insulating fittings in the oil suppiv
connections to prevent the oil supply lines
from by passing the bearing insulation.

L]
11

11.4 Non-¥Forced TFeed lLubrication Motors -

Motors with non-forced feed oil lubrication: the bearin
housing shall have 6il reservoirs of sufficient depth <
serve as settling chawmbers housings, shall ecach be {i
ted with an adjustable censtant level, and with sight
feed oiler or a =ight gauge, mounted on the housing an
marked with the nroper o0il level. The oil system shal
meet the following requircments: ‘

The oiler bottle shall be of plastic or pyrex glass.

Plastic bottles shall be of a plastic inhibited

against sunlight attack,

LR/ ]

£
v -

: :

The o0il system shall have sufficient surge capacit;
to absorbd without overfliowing oil from the peari
when motor is stopped. .

Bearing housing shall be provided with fill an
drain openings accessible, from outside the wo
enclesure, necessary slingers, equalizers, ven
or other devices to prevent loss of lubricant

N 11.5 Lubricants

Oil lubricants used , shall be as specified in clause 18, 3,
‘Grease lubricated tearings will be packed with Shell Alvania R2
or R3 (Fxxon Beacon P2, EP3) before the motor is shipped.

11.6 End Thrust

Where motors are supplied without thrust or lecation
bearing, 1t is esseitial that wotor manufacturers
Co . state this fact in their tender and on their dJdrawings
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and indicate also the permissible amount of end f{ieq

in order that a suitable coupling may be supnlied o
keep the float within the specified limits. Vclkacnl
motors shall include suita alc bearings to withstand the
thrust of the motor rotor. Where the motor 1s to be sub-
ject, in addition, to external Lhwuqfs, e.g. from tho
driven machine, then full ndltlculars of these externatl
forces shall be supplied by the purchaser.

12.0 ROTOR

13.

12,1

The rotor shall be free from excessive inherent axial

thrust. It shall also be in good dynamlc balance. Ro-
tors shall be dynamically balanced (a) with half depth
keys or (D) with the motor hdll Cco upllpwr Leved on.the

! Sht\ft

12.2

12,3

~in cither d*rcctlon X

12.4

12.5

The rotor design shall allow for the addition of halan-
cing weights, which shall not be of lecad or similar un-
stable material,

+

|

Fans shall be inhercntlv balanced and shall be locatcd
so that it is impossib \le to assemble then incorrectly,
They shall force the cooling air in the direction of
the driving ond and preferably be suiftable for rotation

!

In the case of motors supplied with unidircectional fan

it is essential that the manufacturers state this facf
in their tender. In such cases the direction of rota-
tion feor which the motey is arranged shall be clearly
indicated by means of a vermanent arrow on the non-driv-
ing end, preferably on the stator body and not on a rc-
movable end shield. A painted arrow onlv is not accep-
table. :

+

. i

The shaft ends shall be provided with a suitably threa-
ded hole or holes to fagilitate the putting on of coup-
lings ctc.

0 MOTOR ATTACUMENTS

13.1

All motors shall be supplied and equipped with terinals
and terminal boxes. 1o:n1131 box shall be positioncd ¢on
the right hand side when looking at (faczng) the drivin
end. For motors fitted with compound-filled scaling bv
the cable glands shall be Jesigned to accommodate cables
which rise from the {loor.

-
Wl

4 ’.l\.

-
-
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15.2 Terminal boxes, including removable covers, maY he mn-
F of steel for motors over 15 it and shall be cast ivz-
/ "~ for less than 150 {PP and tobally encloscd. ALY coves

joints shull be fitted with gpaskets of polychlerouren:
or like matcrial to prevent the ingress of moisture ani

13.3 The boxes tervminals, terminal lcads and associated
" tings shall be substantially designed and be able, w

connected to an electrical system having a nominal snive
circuit MVA capacity to be stated by the purchaser, -.
: withstand conditions of internel Isult without hazzri °

personnel in the imnediate vicinity. Ability teo wit
this faulv for a cleurance sime of 0.25 seconds is 7

ired.
13.4 The terminal box shall be of sturdy comstructicon ané Ii:
' means of fixing it or its component parts 1o the moicT
shall be so designed as to provide an enclosure in &c-
cordance with Section 5.
(. . : - . . .
Ny 13.5 Ample space shall be provided for cabling and changing
: connections but the design must be such that it is in-
= . possible for small parts to be dropped into the interi:z:s
[ - of the motor.
. 13.6 Tcrminal boxes on TEFC motors unless of the explosiac
wf - . ~of type or increased safety (Exe) may be opento the in-
o terior of the machine. C
/_ 13.7 Igrminals
13.7.1  All terminals shall be substantizlly desizn=Z.
. Line teorminals shall be theroughly insulatel
from the frame with material resistant to
: tracking.
13.7.2 Natural rubber insulation shall not be ussd
for terminal leads.
S - 13.7.3 Mecans shall Ye provided to prevent acelidentzl

reduction of clearances at terminals.

13.7.4 Terminal markings shall be made in a cleaT
permanciat manner. '

L

13.7.5 Motors which ave suitable for only one di-zi-
tion of rotation shall have this directicn

rotation c¢learly indicated on the motor, --

_gether with the phasc scquence of terminaz

. sociated with this rotation.

-
=

-

13.7.6 Studs shall be so fixad as to prevent thel”
turning when nuts are tightened, '




Rev,

.
13.7.7 - Adeqguate means shall be provided to provess
. - slackening of connections due to vxbrxsip:.
ki . Conncctions having pinch screws bearing diy.--.

1y on the cable will not be acceptalle.

13.8 Cable Entries

13.8.1, Onc cable entry shall be provided.

13.8.2 For all forms of cable connection it must o2
possible to remove the motor without breakin
or stressing the scal or the cable.

13.8.3 wWhere PVC or rubber insulated and sheathed oul-
ticore cable is qpoc:flbd a compression gian:
of acceptable design may be proposed.

. 13.8.4 Cable g]andb, sujtable for lead covered anc
armoured cable, shall be of the "stufling' =7
similar type to avoid sweated or wiped joinzs

f unless otherwise specified,
1 13.9 Lifting lugs shall be prox*dud for cach motor xe1"“1:;

., more than 30 Kg. All moters shall be equipyped with

~a grounding bolt on moter frame dnJ 1n each connecilicon

/ , box. _ ,

‘.“ ’ ) - . R
. ' " 13.10A11 moters shall be oqu1ﬁ od Vth a °round1nn belt on

o , motor f{rame and in each conduit box.

| L
1
'R
Lre

13.11Corrosicon-resistant screens or louvers shall be prev
on high voltage motors.

14.0 FANS
14.1 Fans for motors should be of Era Brenze or \1u*mn1 am,
Aluminium Alloy Fans shouid not r_onhln more than 0,275 Cozzzr,
balanced before assembly on shafl,

- - 14, 2 Plastic, Fibergless or oi‘ner Non-23etalic fan housing are ns:
acceptable,

15.0 B\L A\NCING AND VIBRATION

15.1 Molors shall be dvnamically balanced. The use of solder o sinizs
deposils for balancing is not 10..eptub1t.. Parent metal removz.
achieve alosnece shall be carried out in such a way as not to allz

the structural strength of the rolaling element,

16.0 NISCEI LANEGCUS

16.1 Where solder is emploved, it should have a melting poit of not s
nnG, iy
than 1867°C. :

e

I R ) T e L R T )
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16.2 Painting

A 16.2.1 Prepared surfaces shall free from et ses
sand, dust and greasc before painting.
16.2.2 Finish shall be manufacturer's tTODiCLI Sun-
: .dard in accordance with N.I1,0.C, SP'-80-2 Tl
i ing. Tor corrosive envivenments or arcas s.%
! e ject to chemical spillage painting shall T2 7o
' schndvlc (scction 11} for such environments I-
SP-§0- - '
17.0 TESTING
17.1 Minimum testing of motors shall include ite (z) to =
inclusive for cach nmotor. Randon ﬂnp‘CLc L: ts incl.Z-
inp all items may cexcepticnaily he ruqdestch by Purchz-
) . ser, and also shall be required for one motor of each
St batch above 125 KW, ' ,
. .
™~ a. - Mecasurement of no-load current.
b. Measurcment to allow calculation of locked rotoer
current. ‘ '
_ c. Measurement of winding vesistance (het and cold)
" . d. -High voltage test nlus insulation vesistance im-
i * : ‘mediately before and after test. B
. : e. Inspection (at site) of bearings an<d mechanical
; : operation of motor at no-load (full 10ﬁd for cczz-
_ lete test).
£. Full load heat run.
- o g. Measurement to allow calculation of breakdown tov-
. quec.
h. Measurement of locked rotor tocrque and deterninatice
of pull-up snd breakdewn tovque including curve ==
o complete speed- torque characteristic,
i. Determinaticn of cfficiency and power facter at i,
-3/4, fuli-locod and, where opplicable, at the serviz:
factor.
i. Measurement to allow calculation of power facior ==
full, thrce-quarter and hail load. _ )
k. Measurenment of Vibratiou._ Accepted values of pzis
to peak vibration amplltu lc for a wouor, 3t TaIll
voltage and speed on @ machined surface becplate
' with the motor unbolicd and cither a hali Lo} oo
coupling fitted, shall not exceed(, 023 mmj for -
pole and.Oxnm for 4 pole and ahove. -
\ _
_}
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. 17.2 Certificd test veports shall be provided for cach %

' 17.3 All testing requiring voltage on the motor shall iz -~
ried out using full motor voltage.

17.4 Tor flameproof a2nd lxe machines a prototype box wiih
soaling chamber shall be tosted under fault cenditizns
to demonstrate that the box contains the explosicn «

. out emission of flume and a test veport shall be provi
Phase scparated oy phasc segreovated boxes shall be 12
ted under internal sinzle phase te earth fault coniicz
to demonstrate that they do not emit flame and that =2
fault is not propazated involvimg cither of the other
two phases. Phase insulated Loxes shall be tested uni=sr
conditions of internal 3 phase fault to demonstrate TI:s
‘they do not emit {lame. L
; At ATTE
(_  18.0 NAMEPLATE

18.1 Kameplates shall Yo of stainless steel, monel, brass oF

- bronze. They shall be fixed to a nop-vemovable part oz
the frame with tht same material, and shall be acceriin:
to manufacturer's standards. S
Minimum information on the nameplate includes:

'? ‘ y a. ‘Maker's name. _ S
;/ b. Maker's frame size and scrial number.
c. Voltage, phase, full loag speed, frequency ond full
: ioad current.
d. Class of rating:
1. Continuous
2. Short tinc
: c. Class of insulation. e
L £. Type of conncction;star cr delta.
g Ki¥ output at full power at tested temperature.
h. Efficicncy and power facter at full load.
o Type of enclosurc e.g. TEFC, EXP, other.
j. Type and sizc of bearing.
k. Class of lubrication.
1. Maximum temperature risc.
, ' * © @m. Starting current ot full loud.
‘n.  National Standard.
RN 0. Tag No.
| . . - N
Lo p. - Starting torque 5 F.L.T, :
q. Starting current & F.L.T.
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T. Nett weight (If over 230 Kg).

} ‘ The last 3 items arce applicable only to ROTOTs over il

18.2 When special featurcs arce cmbodied, a plate showing ani::

© ypriate instruction shall be affixed to cach motor.

18.3 Typc of oil and instruction for sight oiler adjustnen.
should be indicated on a separate data plate. 01l syezi-
fied shall be B.P. Exxon or Shell, in accordance witin
NIOC lubricating 011 Schedule. -

19.0 INFORMATION TO BE SUPPLIED AT TIME OF GUOTATION

Infornmation to be supplied by the wanufacturer with tender o7

clectric motors, shall be as follows:

1. Rated KW (a) maximum continuous rating or

. (b) short-time rating.
S~ 2, Line-line voltage.
, 3.. Frequency
> N
4. Number of poles. .
. ‘5. Number of phascs. :
5? 6. Dircction of rotation if unidirccticnal.
) [
T 7. Manufacturer's standards indication of:
] :

i/ : a) Make
b) Type (mounting and enclosure)
c) ¥rame size.

8. Applicable National Standard.
9. Maximum rated operating temperature.
10.  Star or Delta wound.

il. Rated currveat at Fl. ’

o 12. Starting tovque, % FLC,”
3. Starting current % FLC,
14. - Min. run up torque, % FLT.
15. Stalling tovrque, % FLT.
16; Starting time, uncoupled at full voltage. -
17. Efficiency and lower Factor at
. F.L.

' 3/4 load

. | ' 4 load.

- 18, RPH at full load.

(UL 19. Class of insulation,
20, Maximum tempervature rise by the thcrmomctév and/or

resistance.

U056
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5 21. Cuurantced wminimum 2ir gap.
A : 22. Bearings (a) Typc

(b) Make and size
(c) Mvthou of lubrication.

23. Terminal box arsangeuent and cable gland details.
24. llcaters supply voltaac. '

25. Coupling or pulley details where supplied.

26, Approximate weight.

27. Recommended spare parfs list, for 2 years operation.
28. Recommended commisioning spares.

20.0 SPARE PARTS SUPPLIED C

Spare parts shall be interchzngeable as far as possi ible b
K4r en motors and be suitable for use in place of the origin
parts fitted and comply with the same specification dﬂd 2,
They shall be marked and nunbered for casy identification,
preserved to prevent deterioration during transport and/or

storage in a damp or h.mid, tropical atmosphere.

erwe-
4 1
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21.0 ADDITIONAL REQUIREMENTS TOR \OTORS EOR USE IN DIVISION 2 AZIAS

+

21.1 Scope

In addition to the gerneral requircments as already speci-

fied requirements of increascd safety for motors in i

sion II arcas should bo censidered upon purchaser regu:

In cases wher industrial T.E.F.C. motors ave cfferecd I

tead of increascd safety motors, in addition to the T2

quiremcnt the follewing roquirements and modification:
' should also be folicwed. o/

[

N These requirements apply to motors rated for 1 KW per 1&.7
: : rev/s or greater.

©21.2 Terminal Arvangement

s Rt

2k.2.1  Terminol Nox Assemblies .
Terminal box asscmblies shall, when connectsl <.
an electrical syvstem having a nominal short oir-
cuit MVA capacity equivalent vo that specifiiz:
. by the Purchascer, withstand the effocts of vz

through faults and (b} intcrpal faults in u-
pounded compartments, without disintegrat
the outer enclesurce and without cwissian
which could be injuricus to pervsonnel
o S cinity of the motor. 7Type test reguirsnen
detailed in sub-clauses (b)) and (<).

Lagr Ty
v,

L]
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21.2.2 Type Tont Ffor Terminal Box Assemblics for usu
) with Hotory ot 3SU VelTs and lower T

Type test arc not quUled for terminal bow as-
semblics used with motors prov:dod in scrvice
. with protective equipnent which under conditicn:
‘ ~of short circuit is cnergy limit ing, e.g. ILC

fuses.

When nmotors are not provided at site with
tective cquipment which uader conditions c'
circuit is energy limiting, c¢.g. conventicno
circuit breakers, then the terminal boxes vs
with such motors shall “e type tested in ace
dance with the rcquircments of clause (c), C
 togory B, '

o 21.2.3 Type Tests for Terminal Dox Assenblies for use
o With Yotors aiove 550 voirs
N’}
| _ . Terminal box ass cmblics she 11 be type tested o
o demonstrate their ability to withstand (a)
/ : o throuch faults and (b) .internal faults in un-
. compounded comnavtments I]thOUL aisintegraticn
- / : . of the outer ciclosurc and without emission o<
f? . : . flame which weuld be injurious to personne: in
g - : the v1c:n;t) of the moter.’
;if 21.2.4 The terminal box asscmblies used for type tes:s
. shall be identical with thosc to be used in szv-
h vice in all detzils likely to affect theisr per-
. - formance during individual type tests, and for
' the purpose of the tests shall be mounted in sz
manner representative of service.
21.3 Type Tests are of two catcgories: P
; ' 21.3.1 Catcgory A- , Applicable to terminal box as-
— . semblies for use with motorsz preo-
' vided in servicoe with proveciiv:
devices which under conditions i
short circuit are energy liamivin,
e.g. HLBC fuses.
Category B- Applicable to terminal box as- !
' semblices for use with motors pra-
vided in service with proteocctivs
. . - devices which under conditions
: ' ‘ of short circuit are not energy
limiting e.g. conventional civ-
cuit breuakers.
("
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) Type tests shall be made with the tcimxf -

asscrnblics conncctcd to an clectricai sv

having a nominal short circuit MVA copagic

less thain that \pC'lflcd by the Purchiasar,

21.3.2 Catogg_: A Type Tes The supply to the tuoii:

S box JSFUMJLy qnnjl include protess:

GCVICQH identical to or possessing Thz

fault cnergy limiting characterisc:i

the protective devices specified
Purchascr. :

Wt
H
"
1

Category B Type Tests - The supply to the t=:
nal boX asscwbly shall inciude a ¢

breaker arranged to disconnect the surIly
0.25 scconds after it has been ensvgisz:
21.3.3 ° The terminal box assemblies shall b; testeioun-
) ; ; der condltlons of: .
= f
(. : I) Theree phase through fault, fellowsd :-
i ' ' 3 + - ) -
: II} a threce phase internal fault in the <tz-rmi-
nal cowpaltnont for phase Insulated Trou::s
or a single phase to earth faulit for zh:z::
scparate ed or phase sefle&ated boxes,
21.3.4  The terminal box shall be decmed to have Zzils:
. if: ' !

a) 1hcrc is dlslntegraL101 ¢ the outsr =2n-
closurc or the emission orf flame which wiul.
be injurious to personnel adjicent I ti:

) notor.

_hOFE Where terminal boxcs include
to control cmitted flame resul

from internal faults, then the z:in:
and dircction of such devices =x:00
be subject to agreomont wlth rFuriiz:i:
. _ . 'b)  On the through fault test any fault cn =i
L. outgoing side of the asscembly 35 transiive
‘ red to the interior of the assembliv.

D
¢) Any single phase to earth fault cn = 2tz
X -

. scglogntcd or phase scparated box devilii:
into a phasc - to - phase fault.
21.3.5 Certificates of type tests shall be consideT:l
as evidence of the compliance of terminais T:u
. asscmblics with the requircments of the rzl:ivi
clauscs of this specification, and the manui:i:-
. turer shall hold available such cevtiricetis,
! together with detailed drawings of the t=r—inil
N - : box asscmblies and o recerd of any alteratlin:
\ : that have been made in thew subscauent 1o 03
o ‘tests
.
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2°.4 Stator Vindings
A\ . . '
s ' 21.4.1 General
Insulaticn materials should be anproved z:ol
comply individually with latest reiercnezd
: standards, .
Co Tt
21.5 Air Gap .
’ Taking into consideraticn all couscs of chcn?ric nril-
tioning of the rotor in the stator bore (bearing civarzmi:
clearances between bearing bracket spigots, deflccti:: i
shaft duc to rotor weight and londing external to thro
shaft), and thr defloction of the shaft due to the wit:z-
lanced magnetic pull resulting: £zCﬂ this ecccentricizy. =o-
lowing for the permissible reduction of the nominal ;a:
to 9063 of the caleculated value, the final minimen yolizl
. air gap/ for ball and for roller bcaring motors shall 2
: not less than 0.2nmm and for slceve tearin:zs
Sy not less than . 0. 3me, The manufacturs:r 32700
: upon request by the Puichascr, make avallad‘g calcuisnizcns
c;t“b]¢sh1wn these limits.
21.6 Squirrel Cace Windings
A 21.6.1 Rotor Cage Built from Conductors Brazed to Thd
;_/ Rings o )
i ‘Adequate means should ba proviced to eliminz<t:
the risk of spgarking duriung starting anc run-
ning. .
21.6.2  Cast Rotor Caczes
The soundnecss of cast rotor cages shall e es:7:”
lished, the method of tlest bclﬂg the subizzz oI
agreenient between the manufactuver anc ths 7.7-
chaser. -
7 ) i
S 21.7 Ball § Roller Bearinus
The calculated tife (ISO RB-10 "90% survival' under -z
estinated bearing loads) should comply with the follsizn
- requirement:
UP to 75 KW 15,000 hrs. -
75 KW to 250 KW 25,000 hrs. o
250 KW § over ~ 50,000 hrs

e, nyae. LT
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22.0 DNRAWINGS
Vendor shall submit the following drawinge al agreed times afler plecing
of the puichase order:
Installation
Qulline diagram
Connecticn dngram

~n e

PREPARATION FOR SHIPMENT

23.0
28.1 Pile::;tx‘ic_m'otors ‘shall be shipped with bearings lubricated,
23,2 Silica gel or similar dehydra tinz compound shall he enclosed in
each moloy package, Ven's shall he waterprool gealed, {:
93.3 Preparalion for shipment shall ¢ in accoraance with Manufae-
turﬂr's standards, unlegs otherwise noted on the Reques: for
( : Quotation muu;m Purciinzs Order. ".‘he .‘.".cnnf turer q!:all be
}“’ so‘c-.x) responsible for the adequuey © !
i . r,mpTovecl with respect to materia:s and CD}JJ,U..nl on,
l materials to iheir de=tl'. tion in ¢x-works com‘liticn when i
; by commercial carrier sysies, )
f
! . . . _
,:}-’ 23.4 Rolors shall be locked, ! (&}
e ' . , i
! : .
Lo 2400 DATA SHEEA S '
s should be compleled by supplier and be submitiec

Altdchcd data sheels
with quotatl

bO\.\




b Schorch g LOHER gABB, Siemens g & p 31 Wb (golgwin 49909 I —1
4ol (B1gF (S0 3 bidno B> E wanlitn huly 05Ukl 8390 (N> S 302 g 357909 51 -2
Lol i g IPS y udaio g o 4bu IEC-60079/ 60034 & yfaibinl @3lao Wl 1 ygigog yiSHlg Wiy puino
ily SP-2260-60-002-1 48 oMe!
CIU oS oo b g o0 (poli o5 15 40 IECE0034 8 410iluwt 30 v 6 3L (old s cig y alS plxil —3
Slow ougs 39 SIU S gu b (SBkod g Cuwl (0 1 Loy )15 ool © HlS i g Lo 8 415" oislod Wil 8 590
il (oo JBGlowt ougs 1 JLd 3590 S Cund (g 4 Dot go S A 3p als-4
31 1 i walgs 392 90 ailie (S ygigeg SN (o1 K1 313415 ol (Wa s gigog 51 &5 LT 31-5
| Sl it Cllan 99290 593808 I s walt 5o laing (1o 397900 I ol 9 Caiis s (B
605 ,5 plel Slids &1 590 il 53 b Wil E9d90 il ) (Solemin 10 393909 5SI1 13 SIS pus 4igF 2
B3 iy SIS Sgw 3
il (o0 Jl 990 Al 30 W ygigng wSII AN 0 ) g —6
S 599909 w31 Installation, operation and maintenance Instruction 4ls wib o i go 0w jlw —7
S35 (gmlinh 39 955 Sg i (Jolf Cubliss (solast 4 of yoid &) oS (33 4 1 1015 !
Jg 3 FAT GislsF g N.B sgw 31 05000 sl aoludlgF (i o 9 L JUao 33 p1 500 (bl Ol ng
VY
aoliadlgs ouiiS jolo hol g wo 3l (& o JIB Cuml (0 ol 1| ATEX/ IECEX sl aoliadigs —8

@2 Ol Sl ol Al A1 Cpeicxod dw g 51 3 oiiled Wl g Cugy 4 Wb Egdge (I g 00y
ol ol 331 oy dif )1 sl doliud o5

a1y b Slgiig 30 1y Lol 3 90 Olasin 4l 31 Jloist GBI 2 Wil o b go 0ULS (ol —9
Whod el 219 O 90

18 y type examination certificate (Directive 2014/34/EU) EU aoliudlgs 4311 pus &390 30 —10
S P AR g O 590 19T 00 59ig0g iSII Culy



hiators | Automebon | Eneegy | Coatings

®
Hazardous Areas Motors
Manual de Instrugcoes = BFG(C)8 400
Instructions Manual = BFG(C)8 450
Instructions de Service = W22XB(C) 355
| = W22XB(C) 500
®

&ief- 110.11 - Rev 03
06/2009




Instructions Manual
Asynchronous Three-Phase Flameproof Motors

1. PRELIMINARY NOTES

1.1

Thank you for showing a preference to use WEGeuro motors. To enable you to
get the optimum performance from your motor it is recommended that the
following instructions are observed, giving special attention to the points with
the mark @ which are specially important for motors installed in Hazardous
Areas
Td

All the Installation and Maintenance operations shall be made by trained
persons duly qualified to make interventions in this type of motors and they
must be familiarized with the requirements and safety rules in force, in
particutar with the concept of protection.

To reduce to the minimum the risks of ignition due to the electric material in
dangerous areas, effective inspection and maintenance of the material must be
assured.

WEG motors are designed to be installed, put into service and used in
accordance with the characteristics included in this Instructions manual. The
following instructions must be read jointly with the standards :

EN 60079-14 2003
EN 60079-17 2003
EN 60079-19 2007

IEC 60079-14 2002
IEC 60079-17 2002
IEC 60079-19 2006
EN 61241-14 2004 IEC 61241-14 2004
EN 61241-17 2005 IEC 61241-17 2005

The non-respect of these instructions could not engage our responsibility

Our equipment is CE marked according to ATEX 94/9/CE directive. They are
designed to be used in explosive atmospheres - category 2 G, 2GD or M2 -
zones 1 and 2; 21 and 22.

The user must ensure himself of compatibilty between the nameplate
indications and the surrounding hazardous atmosphere present, the classified
zone of use and the surface and ambient temperatures.

The WEGeuro Flameproof Motors in its standard execution are supplied with
flameproof terminal boxes Ex d. As optional can be supplied with Increase
Safety terminal boxes Ex e. In this case the description code for the motor
protection is Ex de

14
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@ 1.8

& 1.9

& 1.10

Ex d motors are manufactured according to the European Standards EN
60079-0: 2006, IEC 60079-0: 2004 and EN 60079-1: 2004, IEC 60079-1: 2001.
Ex de motors are according to the same standards and EN 60079-7: 2003, IEC
60079-7: 2001. The gas group is IIB or lIC or | depending on motor type. See
CE declaration.

Flameproof joints of WEGeuro motors can have values more restricted than the
minimum values indicated in the standard. The authorized repair shops must
contact us everytime they need detailed information concerning flameproof
joints values.

Motors with P65 or IP66 protection degree, designed to be used on
combustible dust environments (Ex tD A21 IP6X T125°C/T135°C), are
additionally in accordance with EN 61241-0: 2006, IEC 61241-0: 2004 and EN
61241-1: 2004, IEC 61241-1: 2004. See CE declaration.

2. GENERAL INSPECTION

21

& 2.2

€ 2.3

Check if the motor characteristics indicated on the nameplate are in
accordance with those specified in the order.

In case of non-compliance please contact our nearest Sales Office or the
Factory.

These motors have been designed to work in atmospheres that present a risk
of explosion. It is therefore indispensable to carry out a very careful inspection
of the material received, as well as the external parts of the motor (frame,
endshields, terminal box and terminal box lid).

Any fault found has to be marked and analysed in order to ensure that the
motors may function without any risk in this atmosphere. If necessary, the
damaged parts or the parts that could present a risk in the future should be
replaced.

3. TRANSPORT AND STORAGE

3.1

3.2

3.3

Should the motors need to be transported to another destination, care must be
taken to prevent the motors being exposed to harmful effects.

All motors equipped with roller bearings and the motors frame size 250 and
above equipped with angular contact ball bearings are fitted with a device to
lock the rotor during transport generally fitted on drive end. Some motors may
have two locking devices one on the drive end and other at the non-drive end.
This device should only be removed when the motor is ready for mounting.

The motors should be stored in a clean, dry and vibration free place.

Machined surfaces - shaft end, flange, etc - are protected with anti rust coating
{ANTICORIT BW 366 from FUCHS or equivalent).

15
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If motors are to be stored for a long period of time, these surfaces should be
checked and “touched up” if necessary.

Flameproof joints are protected with anti rust coating (MOBILPOLYREX or
other equivalent recommended by WEGeuro). These surfaces shall be
periodically checked and a “touched up” or a new protection coat shall be
applied if necessary, mainly on terminal box joints if they are already opened.

3.5 Forlong storage periods is recommended that the rotor shafts should be turned
periodically to prevent bearings deterioration.

3.6 If motors are fitted with anti-condensation heaters, these should be connected
during storage.

3.7  The lifting of the motor shall be made by using the eyebolts as shown in the
picture:

L.
|
INSTALLATION

41  The rotors of the motors are dynamically balanced with half key. For this
reason the coupling to be fitted to the motor shaft end also has to be balanced
with half key, according to the standard IEC 60034-14. When requested
specifically the rotors could be batanced with full key.

4.2  Tofit the coupling on the shaft end extension, the coupling should be heated up
to approximately 80°C.
If necessary, this assembly operation can be aided by means of a screw in the
threaded hole of the shaft end.
Note — Never assemble the coupling by hitting, as it could cause serious damage fo
bearings.

4.3 Inthe case of direct coupling the motor and the driven machine shall be aligned

according to the parallel and angular alignment values established by the
coupling manufacturer, not forgetting that the more precise the alignment, the
longer will be the life of the bearings.

16
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&0 4.5

In the case of belt drive transmissions they must be static conductive, flame
resistant and self-extinguishing. The pulleys should neither be too narrow or
wider than the width of the shaft end. The tension of the pulleys should also be
taken into account; it should not be higher than the values of radial loads
recommended for bearings. If these specifications are not followed, there is a
serious risk of collapse of the bearings or even the shaft.

Unless different engraved on nameplate, these motors are prepared to work on
ambient temperatures from -20°C up to +40°C.

For temperatures out of this range the factory shall be contacted, to analyse if a
special execution and/or certification is required.

In motor installation take care to ensure a free circulation of fresh cooling air is
guaranteed.

4.6 If the motor is mounted on vertical position shaft down, a protection canopy
shall be fitted on fan cowl to avoid the ingress of water or solid objects through
the fan grid protection.

5. STARTUP
5.1 If the motors have been out of service or stored for a long period of time, it is

recommended that the winding resistance is measured before installation and
start up.

The insulation resistance should be measured using equipment rated for 500
VDC for motor voltages up to 1,1kV, and equipment rated for 1000 VDC for
motor voltages between 1,1 kV and 11 kV.

These measurements should be made before connecting the supply cables.

A possible diagram to measure the insulation resistance for complete winding is
showed below. The measure must be taken 1 minute after apply the DC
voltage with the insulation tester.

U v we—
' I Cj/ Insulation tester
-~ Il

According standard |IEEE 43-2000 the recommended minimum insulation
resistance valtues at 40°C in MQ are the following:

« 5MQ, for low voltage motors (U < 1,1kV)
e 100 MQ, for medium voltage motors (1,1kV < U < 11kV)

Insulation resistance depends mainly from the winding temperature as showed
in the following table:

17
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€& 56

€& 5.7

€ s

5.9

WINDING VOLTAGE SERVICE

TEMPERATURE <1,1KV >1,1KV
20°C 20 MQ 400 MQ
30°C 10 MQ 200 MQ
40° C 5 MQ 100 MQ

Should the insulation resistance values be lower than the above, check if the
terminals are affected by humidity or dust and clean them as necessary.

In the event of this not being the case the motors will need to be oven dried at a
temperature less than 100 ® C degrees.

Ensure that the motor nameplate voltage is the same as the mains supply. The
connection diagrams supplied inside the motor terminal box shall be always
respected in function of available supply voltage and/or required speeds (2
speed motors).

For information, the most common connection diagrams are indicated on pages
35/36.

All motors are supplied clockwise rotation, viewed from shaft end, when the
alphabetical sequence of the terminal letters (U,V,W), corresponds with the
time sequence or the phases (L1,L2,L3). To change the rotation of direction of
the motor it is necessary to exchange 2 of the 3 supply cables.

Motors having unidirectional fan, have assembled an arrow label to indicate the
direction of rotation of the motor.

If motors are fitted with Ex e terminal boxes with bushing insulators, shunts
must be assembled or disassembled as indicated in the instructions given in
this manual, in order to avoid that position of connecting clamps is modified
(see page 37).

Close to each threaded hole in enclosures foreseen for conduit entries it has a
plate with it dimensions and thread type.

Cables and cable-glands used must be compatible with the temperature
indicated in the certificate plate whenever it's higher than 80°C:

- 100°C for ambient temperature 60°C

- 90°C for ambient temperature 50°C

Cable glands must be ATEX certified for motores ATEX and IECEX in case
of motors with certification IECEx and must have the same protection (Ex d

IIB, Exd IIC, Ex e ll, Ex d | or Ex e |) of the terminal boxes.

Before closing terminal boxes make sure that they are completely free from
dust inside.

Before the motor start-up, the supply connection shall be checked if they have
been made according to the diagrams of this manual or supplied inside terminal
box, taking in consideration the type of motor and winding.

I8
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@ 5.10

@ 511

5.12

5.13

Unused cable entries of main terminal box, auxiliary terminal box and bearing
thermal protections, must be closed with ATEX / IECEx certified threaded
plugs with the same protection (Ex d IIB, Ex d IIC, Ex e il, Exd | or Ex e |) of
the terminal boxes.

Motors with flying leads must be connected out of hazardous area or with an
approved protection way or system.

Motors fitted with angular contact ball bearings should not be allowed to run at
no load and must be used in the mounting form IM engraved on the nameplate.
(see IM in the nameplate).

Motors with sleeve bearings (not foreseen for IIC group) must be directly
coupled to the driven machine. The pulley/belt drive system is not
recommended for this type of motor.

When the motor is coupled to the driven machine take care to the axial float of
the motor sleeve bearing, of driven machine as well as the maximum axial
tolerance of the coupling.

This type of motors are not allowed in any circumstances to work with axial
thrusts on the sleeve bearings as they are not designed to support this kind of
loads.

6. MOTOR PROTECTIONS

6.1

6.2

€ 6.3

€ 64

We recommend motor protection by using overloads and short-circuit relays.

Motors must be earthed, using either the earting screw inside the terminal box
or fixed to the motor frame.

If motors are fitted with thermal protections, they must be connected in order
to guarantee that maximum allowabte surface temperature of the motor is not
exceeded.

In case of Pt100 or thermocouples, tripping temperature must be regulated to
the values indicated by WEGeuro.

Particularly motors supplied via Variable Speed Drive must be fitted with
thermal sensors on windings and, eventually, on one of the bearings. The
connections of these thermal protections are compulsory. These motors are
equipped with flameproof terminal boxes Ex d only.

On 2 speed motors both windings shall be individually protected.

if anti-condensation heaters are fitted, they can not be connected unless the
motor is switched off and coid.

In the case of motors with forced ventilation or without a fan working in an air
flow, a device must avoid motor running without ventilation.
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To avoid that maximum allowed surface temperature is exceeded, thermal
protectors of main and auxiliary motors must be connected to suitable
protection devices and, if protectors are Pt100 or thermocouples, trip
temperatures must be regulated to the values indicated by WEGeuro.

7. MAINTENANCE

7.1 The motors which are not fitted with grease nipples are equipped with bearings
with lubrication for life that is 20.000 working hours under normal conditions.
The type, quantities of grease and the respective lubrication iniervals for normal
working conditions are shown on the nameplate. The addition of grease should
be carried out with the motor running and in compliance with safety procedures.
For heavy working conditions, such as high levels of humidity and pollution,
excessive loads on the bearings, excessive levels of vibration, the grease
lubrication intervals should be reduced.

7.2 Every two years the motors should be opened and the bearings should be
checked, and replaced, if necessary.
For heavy working conditions this interval should be shortened.

7.3 The air inlets and the cooling surfaces shall be cleaned periodically. The
intervals depend on the degree of pollution/faccumulation of dust in the air.

@ 7.4  The maintenance of flameproof motors is particularly important, as:

» Any changing to the bearings could:
- cause a sudden temperature rise, thus presenting a risk of explosion
- increase the clearance between the shaft and the bearing plate, due
to friction of the shaft on the closing plate; an internal ignition may
spread to the outside and can cause an explosion
e Concerning external ventilation, a fault in the cooling system raises the
surface temperature, which could reach values higher than those
established for the temperature class.
» The temperature class should be checked on the certification plate; this
indicates the maximum temperature as follows:

T3/200°C ; T4/135°C ; T5/100°C ; T6/85°C

8. ASSEMBLING AND DISASSEMBLING

@ This type of motors requires a special care. Particularly when assembling and
disassembling parts are carried out, the condition of the joints should be
checked. The dimensions of the joints, i.e. length and clearance, have been
100% controlled during production of the motors. The joints must not be
changed and you need to:

- Ensure that the joints are not damaged and do not have cuts or dents.
If this happens the parts should be replaced.

20
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- All the screws should be well tightened. A screw which is not tight encugh
changes the resistance of the enclosure. In case of replacement of a
screw, it is imperative to keep its length and quality of material.
- Do not change interchangeable parts during maintenance.

The motor and terminal boxes enclosures must be fited with screws of
resistance class not less than 12.9.

9. MARKING

9.1  All motors have two marking plates:
- Nameplate

This nameplate contains information in compliance with the IEC 60034-1, as
well as other useful technical information.

Nofe — The two first digits of the serial number indicate the manufacturing year of
the motor.

- Certification plate

The certification plate must be in accordance with the explosive atmosphere
where the equipment will be used or in accordance with the certification
type, ATEX or IECEX and it may contain the following information:

« For explosive atmospheres with gas :

ATEX marking IECEx marking
@ l2G
Ex d IIB (or C) T4 ExdIB (orC) T4
or or
Ex de IIC (or B) T4 Ex de IIC {(or B) T4
@ European symbol for “Ex" products

Il Group of material designed for places with potentially explosive
atmospheres, other than mines susceptible to firedamp
Area where an explosive atmosphere, is likely to occur in case
of abnormal working conditions of the installation

G Explosive atmospheres with gas

Ex Symbol which indicates that the material complies with one or

several of the protection modes in accordance with European

standards

Enclosure with fltameproof protection

Component with increased safety protection

Subdivision of group i

Subdivision of group 1l

Temperature class

-
dowme o

21



¢ For explosive atmospheres with gas and/or dust :

ATEX marking IECEx marking

@ Il 2 GD

&

TP
anjomma

Ex d lIB (or C) T4 Ex tD A21 IP6X T125°C or T135°C

or

Ex de IIC (or B) T4 Ex tD A21 IP6X T125°C or T135°C

European symbo! for "Ex” products

Group of material designed for places with potentially explosive
atmospheres, other than mines susceptible to firedamp

Area where an explosive atmosphere, is likely to occur in case
of abnormal working conditions of the installation

Explosive atmospheres with gas and/or dust

Symboi which indicates that the material complies with one or
several of the protection modes in accordance with European
standards

Enclosure with flameproof protection

Component with increased safety protection

Subdivision of group 1|

Subdivision of group 1|

Temperature class

Protection by enclosure

Under procedure A for zone 21

Ingress protection

T125°C/T135°C Maximum surface temperature

s Forunderground parts of mines :

ATEX marking IECEx marking

@lmz

ExdlorExdel ExdlorExdel

&

M2

Ex

European symboal for "Ex” products

Group of Equipment intend for use in underground parts of
mines, and to those parts of surface installations of mines,
liable to be endangered by firedamp and/or combustible dust
Category of equipment ensuring a high level of protection and
intended to be de-energized in the event of an explosive
atmosphere being present

Symbo! which indicates that the material complies with one or
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several of the protection modes in accordance with European

standards
d Enclosure with flameproof protection
e Component with increased safety protection

s Certificate number

ATEX IECEx
INERIS 07 ATEX 0062X IECEx INE 08. 0013X
INERIS INE The name of the notified body

07 08 Year of Certification

ATEX Designation of the Directive 94/9/CE (explosive
atmospheres)

0062 0013  Certificate number

X X Specia! conditions for use

e Connection cable must be compatible with a temperature of
°C

¢ WEGeuro INDUSTRIA ELECTRICA, S.A.
Rua Eng® Frederico Ulrich, Sector V
Apartado 6074
4476-908 Maia - Portugal

@ 9.2 Complementary marking
The cover of the terminal box contains the following information:

* WARNING:

DO NOT OPEN WHEN OPERATING
DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE MAY BE
PRESENT

Supplementary information: Addresses of the Commercial Branches WEG are
enclosed.

10. SPARE PARTS

To order a spare part it is necessary to indicate:

Motor Type
Motor Serial Number
Designation of the spare part.

The motor type and serial number are stamped on the nameplate.
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11. DECLARATION OF CONFORMITY

The Declarations of Conformity are supplied with motors. In the cases where
the motor or terminal box certificate number have the suffix “X” is also included

a special conditions for use for which special attention must be given to be
respected on use.

kkkkkhhkkik
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ESQUEMA DE LIGAGOES / COMMON CONNECTION DIAGRAMS /
SCHEMAS DE RACCORDEMENT PLUS COMMUNS
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WEGeuro— Industria Eléctrica S.A.

ESQUEMA DE LIGAGOES / COMMON CONNECTION DIAGRAMS /
SCHEMAS DE RACCORDEMENT PLUS COMMUNS

LICAGAC DAHLANDER / COUPLAGE DAHMLANCER / DAHLANCER SCHALTUNG / POLE CHANGING WINDING (DAHLANDER)
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WEGocuro - Industria Elogtrica, S.A.

IIIEI ! Ligagdo de Motores EExde Connection of EExde Motors
i v Seleccionar cabos de ligagao com secgdo v Sefect connection cables with a section
adequada ao serra-cabos {ver indicagdo no compatible with the clamps (see indication in
serra-cabos); top of clamps);
v Desapertar os parafusos [1] para fixar o5 ¥ ‘Loosen the screws [1] to connect the cables
cabaos de ligagfo [2] no serra-cabos. Apertar [2] in the clamps. Then, leave the screws [1]
novamenlte os parafusos [1]; well tight;
¥ - Para remover as porites de ligagdo [5], ¥ Toremove the shunts [5], loosen the nuts {3]

desapertar as porcas [3] & relirar as pontes
lateralmente (ver fig. C). Apertar novamente

and remove the shunts laterally (ses fig. C).
Tight the nuts [3] again.

as poreas [3).

TN

NUNCA DESAPERTAR OS PARAFUSOS DE IMOBILIZAGAO DO SERRA-CABOS [4]!
NEVER UNSCREW CLAMP IMMOBILIZATION SCREWS [4]!

1 - Paraiuso de aperio do serra-cabos / Clamp screw
: 2 - Cabo de ligagdo 7 Connection cable
3 - Porea de fixagio da ponte de ligacac / Shunt fixing nut
4 - Paraluso de imobilizagio do sera-cabos / Clamp immobilization screw
5 - Ponte de ligac¢ao / Shunt
6 ~ Isolador / Bushing Insulator

IMPRESSCXPOTEXED
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Shazand Arak Refinery Expansion and
Upgrading Project
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EH sl eecss HERGIETREAR For P-1301 A/B/C hiogc
(Feed Pumps)
Originator Project No. : 8350 Gas Oil Hydrotreater Unit Project No. : 2260
Document No. : PM-2-1-0101-6-DS-004 Rev. : 1 |Page:20f6
CENTRIFUGAL PUMP DATA SHEET, SI UNIT
1 |aPPucaBLleTO: @ PROPOSAL (O PURCHASE  [JAssuLT S o
2 |FOR ) ~_ NJIOEC UNIT . __._ . GasOil Hydrotreater R
3 [sime , 'SHAZAND ARAK REFINERY SREVICE ~ Feed Pumps :
4 [No.of Reqd: --- 3 Service . 2 /Stand by ---- 1
5 |NOTES  INFORMATION BELOW TO BE COMPLETED O BY PURCHASER | |BY MANUFACTURER L _BY MANUFACTURER OR PURCHASER
6 DATA SHEETS REVISIONS
7 ITEM NO. ATTACHED ITEM NO. ATTACHED ITEM NO. ATTACHED INq _DATE BY
8 [pump P-1301 AIBIC @] 1
gimotor | 3ot amicM| O (@) [OIE
10|GEAR Q Q O I3
11 [TURBINE @] O O |4
12 |APPLICABLE OVERLAY STANDARD(S) : 5
13 OPERATING CONDITIONS {5.1.3} @ vuquib(51.3)
14 |FLOW, NORMAL 180 (m’h) RATED 180 (m*h)  |LQUIDTYPEORNAME  FEED (Note 13)
15|OTHER 90 (50% nor. Flowrate) | @HazarDOUS O FLAMMABLE (5.1.5) AN
16[SUCTION PRESSURE MAX/RATED 11/ 2,03 (barg) MIN. NORMAL MAX
17 | DISCHARGE PRESSURE S oMre parg|Pumping TEMP  (°C) 50
18[OIFFERENTIALPRESSURE 1158  (ban) [VAPOUR PRESS . (barA) 0,01
19 [DIFF. HEAD 1392 (m) NPSHA 342  (m) [RELATIVE DENSITY (SG): 0,8483
20 |PROCESS VARIATIONS (5.1.4) S VISCOSITY (cP) 2,2
21|STARTING CONDITIONS (5.1.4) Auto Start SPECIFICHEAT, Cp (Kifkg .k )
22{serRVICE: @ CONT (O INTERMITTENT (STARTS/DAY) (O CHLORIDE CONCENTRATION (65.2.4) (mgikg)

23| @ PARALLEL OPERATION REQ'D (5.1.13) (OH2S CONCENTRATION (moffraction) WET (5.12.1.12¢)
24 SITE DATA (5.1.3) CORROSIVE / EROSIVE AGENT (5.12.1.9)
25{LOCATION: (5.1.30) MATERIALS (5.12.1.1)
26/ QOmNpoor  (OQHEATED @ OUTDOOR @ UNHEATED @ ANNEXHCLASS (5.12.4.1)  $-1(NOTE 3) ]
27| @ ELECTRICAL AREA CLASSIFICATION (5.1.24 /6.1.4) @ MINDESIGN METAL TEMP (5.124.1) -28 )
28 cL 1 GR D ov 2 (O REDUCED HARDNESS MATERIALS REQ D. (5.12.1.12)
29 | @) WINTERIZATION REQ D. @ TROPICALIZATION REQ D. IBARREL/CASE ~ A266-Gr2 IMPELLER  A487-CA6NM
30 |SITE DATA (5.1.30) Il CASE / IMPELLER WEAR RINGS _ A743 -CA40 HD
31| @ ALTiTUDE 1878 (m)  BAROMETER 0,82  (var) | [l SHAFT A276410A [} SUCT.NOZZ A216-WCB
32 | @) RANGE OF AMBIENT TEMPS: MIN,MAX. 28 / 43 (C) |IMoFFUSERS  A487-CAGNM

Bl COVER /DISH. NOZZLE  A266-Gr2 | A216-WCB
33| @ RELATIVE HUMIDITY:NORMAL 73 (%) [J PERFORMANCE
34 [UNUSUAL CONDITIONS: (5.1 30) @ oustT (O FUMES PROPOSAL CURVE NO. AHPBDS375/150A rev.1[] 2980  (r/min)
35| O oTHER Il MPELLERDIARATED 366 MAX. 382 MIN 320  (mm)
36 Il IMPELLER TYPE closed
37 @ DRIVER TYPE Il RATED POWER 933,7 (kw) EFFICIENC’ 62 (%)
38| @ INDUCTION MOTOR (O STEAM TURBINE (O GEAR I MINIMUM CONTINUOUS FLOW ;
30| oTHER THERMAL (m’h)  STABLE 70 (m’mh)
40 Il PREFERRED OPER. REGION 154 TO 264 (m'M)
41 @ MOTOR DRIVER (6.1.1/6.1.4) I ALLOWABLE OPER. REGION 70 TO 288 (m'h)
42 | [} MANUFACTURER ) WEG [l MAX. HEAD @ RATED IMPELLER 153§ (m)
|l 1120 ([ 2080  (vmin) | JMAX POWER @ RATED IMPELLER 1026 (kw)
44|l FrAME 500 il ENCLOSURE IP56 Il NPSHR AT RATED FLOW 3,7 (m) (5.1.10)
45| @ HorizonTAL [ VERTICAL £ serviCE FACTOR Il MAX SUCTION SPECIFIC SPEED : 190 (5.1.11)
4| voLTs /PHASE /HERTZ 6000 /3 50 Il MAX . SOUND PRESS LEVEL REQ. D NOTE 1 (dba) (5.1.16)
47| @ Tvre ) TEFC [ ST MAX. SOUND PRESS LEVEL {dba) (5.1.16)
48| O MiNIMUM STARTING VOLTAGE (6.1.5) [Jest MAx SOUND POWER LEVEL (dba) (5.1.16)
49 | il INsULATION F @ TEMP.RISE B UTILITY CONDITIONS (5.1.3)
50|{J FuLL LoAD AMPS ELECTRICITY VOLTAGE PHASE HERTZ
51|[J Lockep ROTOR AMPS DRIVERS 6000 & 400 3 50
52|l sTaRTING METHOD  DOL HEATING
533 Luse SYSTEM VOLTAGE DIP @sox O oTHER (6.1.5)
54 | BEARINGS (TYPE / NUMBER) : STEAM MAX PRESS. | MAX. TEMP | MiN PRESS. | MIN TEMP
55| Il RADIAL ball /  ball DRIVERS
56 | Jli] THRUST ball ! ball HEATING 4.1 barg 250 °c 210 °c
57 |[] VERTICAL THRUST CAPACITY COOLING WATER: (51.19) .  SOURCE
58] UP (N) DOWN Ny SUPPLY TEMP. 29 (°C)  MAX RETURN TEMP. 46 (C)
59 NORM. PRESS. 39 (barg) DESIGN PRESS. 6.9 @ 65°¢ (barg)
60 MIN.RET. PRESS. 2,8 (barg) MAX ALLOW.D.P 1,0 (bar)
61 CHLORIDE CONCENTRATION : (mgrkg)
62

QOO O0O0O0OO0O0 OO0 @ O = b b d © =
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CENTRIFUGAL PUMP DATA SHEET, Si UNIT
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o

i1

18
19

CONSTRUCTION SURFACE PREPARATION AND PAINT Rev

ROTATION (VIEWED FROMcourLNG ENDy  [_Jcw Il cew (O MANUFACTURERS STANDARD O OTHER (SEE BELOW)
PUMP TYPE : (4.1) @ SPECIFICATION NO. $P-2260-80-2 (REV. 02)
Qesr [Osse [Oess W ess (NOTE3)  |PumP:
CASING MOUNTING: @ PUMP SURFACE PREPARATION

[] cENTERLINE Ml NEAR CENTERLINE @ PRIMER

[ Foor @ FINISHCOAT i
CASING SPLIT : BASEPLATE : (6.3.17)
O axiaL H RADIAL @ BASEPLATE SURFACE PREPARATION

@ PRIMER

CASING TYPE : @ FmNisHcoar -
[] sINGLEvOLUTE  [[] MULTIPLE VOLUTE ] oiFFuser (O DETAILS OF LIFTING DEVICES (6.3.20)
] BETWEEN BEARINGS [ earreL SHIPMENT : (7.4.1)
CASE PRESSURE RATING : O oomesTic @ ExFORT @ EXPORT BOXING REQUIRED
I MAXALLOWABLE WORKING PRESSURE 148 (bar) | @) OUTDOOR STORAGE MORE THAN 6 MONTHS For 12 Mo. 0

@ 8 0 SPARE ROTOR ASSEMBLY PACKAGED FOR :
Il HYDROTESTPRESSURE 219 __(oan [ SHIPPING CONTAINER (8.2 8.3) (O VERTICAL STORAGE (8.2.8.2) 0
O sUCTION PRESS REGIONS MUST BE DESIGNED O TYPE OF SHIPPING PREPARATION O N2pPuRGE (8.28.4)

FOR MAWP (5.3.6) HEATING AND COOLING
] NozzLe cONNECTIONS : (5.4.2) (NOTE 3) O HEATING JACKET REQD. (5.8.9) O coouinG rea .

SIZE (ON) | FLANGE | FACING | PosiTIoN | |[TJ COOLING WATER PIPING PLAN (5.5.3.1)
RATING C.W. PIPING: .

SUCTION 8" 1500# RF TOP M Pee O tusinG : FITTINGS 1
DISCHARGE 6" 1500# RF TOP C.W. PIPING MATERIALS : 0
BALANCE DRUM O ssteEL [ csteEL O caLvanizeo

PRESSURE CASING AUX, CONNECTIONS : (5.4.3) COOLING WATER REQUIREMENTS :

: NO SIZE (ON) | TvPe [0 eeariNcHousNe — (m'm) @ (bar)

Il orRAIN 3(14) 34 vaived [0 HeaTexchANGER — (') @ o tar) | 0
W vent 4(14) 34 valved | |STEAM PIPING O r1using Q rire (]
O Press. cauce BEARINGS AND LUBRICATION '
[ vemp cauce BEARING ( TYPE / NUMBER ) (5.10.1)
0O warm-up B RADAL sleeve 0
[ sAtANCE / LEAK-OFF g HRusT ~ ball_ 0
£ MACHINED AND STUDDED CONNECTIONS (5.4.3.8) LUBRICATION (5.11.3,5.11.4) :
O CYLINDRICAL THREADS REQUIRED (5.4 3.3) I RiNG oL 7] Hyprooynamic (O PURGE ol misT(C) PURE OILMIST} 0
ROTOR : @ CONSTANT LEVEL OILER PREFERENGE (5.10.2.2)
@ COMPONENT BALANCE TO ISO 1940 G1.0 (5.9.4.4) O PRESSURE LUBE 5YS. 150 104383 (150 10438-2 (8.2.6.1/8.26.5)
O SHRINK FIT-LIMITED MOVEMENT IMPELLERS (8.2.2.3) M oL visC.ISOGRADE 1SO VG 68 1
COUPLINGS :(622)  (NOTES) O OIL PRESSURE TO BE GREATER THAN COOLANT PRESSURE
@ MANUFACTURER JohnCrane [JmopeEL  TSKS (D REVIEW AND APPROVE THRUST BEARING SIZE (8.2.5.2.4) 0
Il RATING (kw per 100 rimin) 0740 O oL veaterreauiren: O steam O ELECTRIC
Ml spacer LenatH 280 (mm) [l SERVICEFACTOR  MIN15 INSTRUMENTATION (6.4.2) 1
DRIVER HALF COUPLING MOUNTED BY: (O SEE ATTACHED API-670 DATA SHEET

@ rume MR, O orivERMFR. (O PURCHASER (O ACCELEROMETER (S) (6.4.2.1)
O COUPLING WITH HYDRAULIC FIT (6.2.10) (O PROVISION FOR VIBRATION PROBES (6.4.2.2)
(O COUPLING BALANCED TO ISO 1940-1 G6.3 (6.2.3) QO RrADIAL PER BRG. O axaL PER BRG.

O COUPLING PER IS0 14691 (6.2.4)

(O COUPLING PER IS0 10441 (6.2.4)

O COUPLING PER API 671 (6.2.4)

@ NON SPARK COUPLING GUARD (6.2.14c)
(O COUPLING GUARD STANDARD PER
BASEPLATES:

[ API BASEPLATE NUMBER )
(O NON-GROUT CONSTRUCTION (5.3.1..3)
() OTHER

(6.2.14a)

(ANNEX D)

o PROVISION FOR MOUNTING ONLY (5.10.2.11)

o FLAT SURFACE REQ D (5.10.2.12)

O RADIAL BEARING METAL TEMP o THRUST BRG METAL TEMP,
O TEMP GAUGES (WITH THERMO WELLS)

O MONITORS AND CABLES SUPPLIED BY (6.4.2.4)

MECHANICAL SEAL - (5.8.1) {NOTE 2)

Il SEAL MANUFACTURER BURGMANN
@ CATEGORY 2

@ TYPE (SEAL CODE) A

@ ARRANGEMENT 1

@ SEAUAUXILIARY PLAN 1165

SEAL CONSTRUCTION:

[ sieeve maeRIAL

[ cLaND maTERIAL

] AUX SEAL DEVICE (2.7.3.20)
[ sAckeT REQUIRED (2.7.3.17)
SEAL CHAMBER DATA: (2.1.6/2.1.7)
[J TeMPERATURE (°C)

[] PresSURE (BARG)

[ rLow wrminy

REMARKS
I MASSES (ko)
PUMP BASEPLATE
DRIVER TOTAL
GEAR

This Document belongs to NIOEC and is confidential.
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o O DESICN & CONNTNLCTION (0, SINOPEC ENGINEERING INCORPORATION

Originator Project No.

: 8350
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CENTRIFUGAL PUMP DATA SHEET, SIUNIT

1 SPARE PARTS (TABLE 18) QA INSPECTION AND TESTING (CONT.) Rev.
2| @ START-UP @ NORMAL MAINTENANGE TEST NON-WIT_ WIT  _OBSERVE
3| @ sPECIFY (NOTES) @ HYDROSTATIC (7.3.2) o O @) 0
4 @ PERFORMANCE (7.3.3) O o O 0
5 OTHER PURCHASER REQUIREMENTS . NPSH (7.3.4.2) O O ‘ 0
6| @ COCRDINATION MEETING REQUIRED (9.1.3) (O RETEST ON SEAL LKGE (7.3.3.2d) @) O O
7/ O MAXIMUM DISCHARGE PRESSURE INCLUDE (5.3.2) QO RETESTREQUIRED AFTERFINAL (O O O
8 HEAD ADJUSTMENT (7.3.3 Sb)
3| (O MAX. RELATIVE DENSITY O COMPLETE UNIT TEST (7.3.4.3) O O O ,

10| (O MAX. DIA. IMPELLER AND / OR NO. OF STAGES @ SOUND LEVEL TEST (7.34.4) O o O 0

11| O OPERATION TO TRIP SPEED O CLEANLINESS PRDR TO @) O O

12| O CONNECTICN DESIGN APPROVAL (5.1.2.3.4 , 8.2.1.4) FINAL ASSEMBLY (7.2.2.2)

13| INERT GAS INHIBITED STORAGE - SPARE CARTRIDGE (82.84) | (O NOZZLE LOAD TEST (6.3.6) O @) O

14| O TORSIONAL ANALYSIS REQUIRED (5.9.2.1) O CHECK FOR CO-PLANNER O @) @)

15| QO TORSIONAL ANALYSIS REPORT (5.9.2.6) MOUNTING PAD SURFAGE (6.3.3)

16| @ PROGRESS REPORTS (9.3.3) (O MECHANICAL RUN UNIT OIL O O O

17|/ OUTLINE OF PROCEDURES FOR OPTIONAL TESTS (9.2.5) TEMP P. STABLE (7.3.4.7.1)

18[ O ADDITIONAL DATA REQUIRING 20 YEARS RETENTION (7.22.10) | (0 4 HR. MECHANICAL RUN AFTER O O @)

19| ] LATERAL ANALYSIS REQUIRED (8.2.4.1/8.2.4.1.3) OIL TEMP STABLE (7.34.7.3)

20| ] DYNAMIC BALANGE ROTOR (8.2.4.2) @ 4HR MECH.RUNTEST 734720 O o @) 0

21| MANIFOLD PIPING TO SINGLE CONNECTION (6.5.1.6) O TRUE PEAK VELOCGITY O O @)

22 W vent WoraN BB coounc waTER DATA (7.3.3.4D)

23| [ MOUNT SEAL RESERVOIR OFF BASEPLATE (6.5.1.4) O BRG HSG RESONANCE O O O

24| L3 FLANGES REQ D IN PLACE OF SOCKET WELD UNIONS (6.5.2.8) TEST (7.3.4.6)

25{CONNECTION BOLTING O REMOVE / INSPECT O @) O

26| O PTFE COATING O ASTM A153 GALVANIZED HYDRODYNAMIC BEARINGS

271 QO pamTeD Oss AFTER TEST (8.2.7.5)

26| I insTALLATION LIST IN PROPOSAL (9.2.31) O AUXILIARY EQUIPMENT O O @)

29 QA INSPECTION AND TESTING (Note 4) TEST (7.3.4.5)

30| @ SHOP INSPECTION (7.1.4) O cHarey TeST EN 1344 5asMEVID O @) O

31} @) PERFORMANCE CURVE APPR. @) O @)

32| [J TEST WITH SUBSTITUTE SEAL (7.33.2) @) O O O

33| @ MATERIAL CERTIFICATION REQUIRED (5.12.1.8) @) O O O

34| @ casing @ wPELLER @ sHaFT @ VENDOR KEEP REPAIR AND HT RECORDS (7.2.11C)

as| @ oTHER SHAFT SLEEVES, WEAR RINGS @ VENDOR SUBMIT TEST PROCEDURES (7.3.1.2/9.2.5)

36 MECHANICAL SEAL STEEL PARTS @ VENDOR SUBMIT TEST DATA WITHIN 24 HOURS (7.3.3.3E)

37| O CASTING REPAIR PROCEDURE APPROVAL REQ D (5.12.2.5) @ INCLUDE PLOTTED VIBRATION SPECTRA (5.9.3.3)

38| Il INSPECTION REQUIRED FOR CONNECTION WELDS (5.12.3.40) @ RECORD FINAL ASSEMBLY RUNNING CLEARANCES

s I macrartice M LiQuiD PENETRANT @ COMPLETION OF INSPECTION CHECK LIST (7.1.8)

40| Il RADIOGRAPHIC O uLtrAsONIC

41| Il INSPECTION REQUIRED FOR CASTINGS (7.2.1.3)(5.12.1.5)

22|  MmacearTiCLE 3 uquio PENETRANT

43| [J rapioGRAPHIC [J uLTrRASONIC

(O HARDNESS TEST REQUIRED : 7 (72.23)
O ADDITIONAL SURFACE / SUBSURFACE EXAM INATION (7.2.1.3)
FOR
METHOD

REMARKS

This Document belongs to NIOEC and is confidentiat.
Shazand Arak Refinery Expansion And Upgrading Project ,Islamic Republic of Iran.
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CENTRIFUGAL PUMP DATA SHEET, SI UNIT

APPLICABLE TO: @ PROPOSALS (O PURCHASE  [Jassyur ]
FOR 7 7 NIOEC . WNwmo o GasQil Hydrotreater

SITE _ SHAZANDARAKREFINERY  SERVICE  FeedPumps

®

PRESSURE VESSEL DESIGN CODE REFERENCES.

D THESE REFERENCES MUST BE LISTED BY THE MANUFACTURER

1
2
3
4
5|NOTES INFORMATION BELOW TO BE COMPLETE BY O PURCHASER D BY MANUFACTURER O BY MANUFACTURER OR PURCHASER
6
7
8
9

CASTING FACTORS USED IN DESIGN (5.3.4) (TABLE 3)

10 SOURCE OF MATERIAL PROPERTIES D

12| WELDING AND REPAIRS (5.12.3)

13 THESE REFERENCES MUST BE LISTED BY THE PURCHASER. DEFAULT TO TABLE 10 IF NO PURCHASER PREFERENCE IS STATED)
14 O ALTERNATIVE WELDING CODES AND STANDARDS (5.12.3.1)

15| WELDING REQUIREMENT (APPLICABLE CODE OR STANDARD) PURCHASER DEFINED |DEFAULT PER TABLE 10
6 WELDEROPERATOR QUALIFICATION O [ -

17 WELDING PROCEDURE auaLFication (O ®

18] NON-PRESSURE RETAINING STRUCTURAL WELDING SUCH AS BASEPLATES OR SUPPORTS  [O ) o

18] MAGNETIC PARTICLE OR LIQUID PENETANT EXAMINATION OF THE PLATE EDGES|CO ) o

20 B ~ POST WELD HEAT TREATMENT (F REQUIRED) [O o .
21 ~ POST WELD HEAT TREATMENT OF CASING FABRICATION WELDS(IF REQUIRED) O o

22

23IMATERIAL INSPECTION (7.2.2.1)(7.2.1.3)

24| THESE REFERENCES MUST BE LISTED BY THE PURCHASER. DEFAULT TO TABLE 10 IF NO PURCHASER PREFERENCE IS STATED)
25| ALTERNATIVE MATERIAL INSPECTIONS AND ACCEPTANCE CRITERIA (SEE TABLE 13) ) ,

26| TYPE OF INSPECTION . _METHODS  FORFABRICATIONS (CASTINGS

271  RADIOPRAPGY o

28|  ULTRASONIC INSPECTION

29|  MAGNETIC PARTICLE INSPECTION
30| LIQUID PENETRANT INSPECTION

3 , N REMARKS
32
33
34
5
3
37
38
39
40
41
42
43
44
45
48
47
48
49
50
51
52
53
54
55
56

This Document belongs to NIOEC and is canfidential.
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CENTRIFUGAL PUMP DATA SHEET, St UNIT

© O N O AW N =

NOTE1:

NOTE 2:

NOTE 3:
NOTE 4:

NOTES:
NOTE&:
NOTE 7:
NOTE8:
NOTES:

NOTE 10:
NOTE 11:
NOTE12:
_ Motor Enclosure shall be totally enclosed fan cooled (TEFC) with explosion protection grade of Exe-liB-T3

NOTE 13:

NOTE 14:

~sealvendor. o e
_To be reviewed and confirmed by pump vendor.

o. ..  REMARKS

Equnpment sound pressure Ievel shall not exceed 85 db(A) anywhere at a dlstance of 1 m from the equipment
surface; a reduction of 3 db(A) shall be made for each item of 2-component train.

Mechanical seal shall be as per AP 682 and Vendor shall fill-out datashest of AP| 682 during detail engineering
phase.Also specified seal specification in this data sheet shall be reviewed and verified by pump and

ForInspection and Test, refer to "Inspection & Test Plan for rotating equipment” Doc. No. SP-2260-90-262-00
Deleted
Flexuble spacer type couplmg shall be used
Deleted
As per relevanl requlsition for process centrifugal pumps (for1 year)
Three pumps: 100% design capacity each one (180m3/h). Two in operatlon in parallel and One in spare
Turndown : 90 m3/h (50% normal flowrate) e
provision for mini flow to be specified by pump X] vendor
Electric Motors shall be governed by "Job Specification for Electrical Motors DOC. NO. :SP-2260-60-002-0(REV.00)"

And degree of protection : IP55 L o
Straight-run light gas oil+light cycle oil+cracked gas oil

Vent & Drain will be manifolded as per request (Valved & Flanged)

>

This Document belongs to NIOEC and is confidential.
Shazand Arak Refinery Expansion And Upgrading Project ,Islamic Republic of Iran.
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Originator Project No. :

Motor Data Sheet
for item P-1301 A/B/C

NIOEC

Project No : 2260

File Ref. : R\AUM\2008\Araklran\08C 100\Cover\MDS\083284_MDS . doc

Document No. PM-2-1-0101-6-DS-112 | Page 1 0f 3
Motor Data Sheet for item P-1301 A/B/C
03 | Issued for Approval 30/04/10 M.C. M.C. M.C.
02 | Issued for Approval 22/06/09 M.C. M.C. M.C.
01 | Issued for Approval 01/06/09 M.C. M.C. M.C.
00 { Issued for Approval 12/11/09 M.C. M.C. M.C.
Rev. Description Date Prepared Checked Approved AC
1-Approved (Released for Manufacturing) OEC Code 8350 Unit 13
2-Approved as Noted for Fabrication . P-1301
(Fabrication may Proceed) Vendor Job No. 08C100 Item No. : AIBIC
3-Approved as Noted for Re-Issue Designation : WEIR
{Fabrication shall not Proceed) (Eq. Service f applicable) FEED PUMPS GABBIONETA
4-Rejected Vendor Doc. No. 083284_MDS
5-Not Returned Requisiton No. 2260-IR-PM-2-1-0101-0
Date | Sign - POD: | | POI IFA Status:

This Document belongs to NIOEC and is confidential.
Shazand Arak Refinery Expansion And Upgrading Project ,Istamic Republic of Iran.
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Data Sheet
For P-1301A/B/C-M
(Electric Motor)

LY

NIOEC

Gas Oil Hvdrotreater Unit

Project No. : 2260

Document No.

: PM-2-1-0101-6-DS-112

I Rev. :

01 [ Page: 2 of 3

GENERAL DATA

Vendor's Name and Country: WEGEURO - Portugal

Design Temp. Deg.C (Min / Max):

Tag No.(s): P-1301A/B/C-M

-28°C/43°C

Quantity: 3 Sets

Altitude: 1878 m Above Sea level

App. Document.(s): SP-2260-60-002

Seismic Condition: Zone 4

Wind Velocity: N/A

Climate: Dusty

Relative Humidity

(Max): 100%

TECHNICAL DATA

1-GENERAL.: REQUIRED VENDOR DATA
1-1 Cable info.: gﬁ?(T?éSC/LSH/SWAIPVC 1xM80
1-2 Explosion Proof / Industrial Type ExellBT3 Exde lIB T4
1-3 Grounding Cable 70 mm?
1-4 Location / Service Process Area/ Pump
1-5 Applicable standard IEC
2-ELECTRICAL CHARACTERISTICS: REQUIRED VENDOR DATA
2-1 Motor Type Synchronous L N/A
Asynchronous Asynchronous
2-2 Rotor Winding Induction(Squirrel cage) Induction
Wounded ] N/A

2-3 Service Factor Duty type S1-Continious S1
2-4 Duty Cycle N/A N/A
2-5 Insulation Class / Temp. Rise F/iB F/B
2-6 Voltage, Variations (V), Phase 6kV,+10%, 3ph 6KV,¥10%, 3ph
2-7 Frequency, Variations (Hz) 50HZ15% 50HZ15%
2-8 Full Load Rated Current (A) By vendor 120,8
2-9 Number of Poles By vendor 2
2-10 Power output Rating (kW) By vendor 1120
2-11 Power Factor (%)

1/4 Load By vendor 88,0

2/4 Load By vendor 93,0

3/4 Load By vendor 93,0

Full Load By vendor 92,0
2-12 Efficiency (%)

1/4 Load By vendor 92,7

2/4 Load By vendor 95,7

3/4 Load By vendor 96,7

Full Load By vendor 97,0
2-13 Speed (RPM) Synchronic & Full Load By vendor 3000/ 2990
2-14 Starting Method DOL DOL
2-15 Starting Current (A)

1/4 Load By vendor 894

2/4 Load By vendor 894

3/4 Load By vendor 894

Full Load By vendor 894
(ZS;S)Startmg Time Coupled with driven Machine By vendor 15s
2-17 Locked Rotor Current (A) By vendor 894

This Decument befongs to NIOEC and is confidential.
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NIOEC

Project No. : 2260

Document No. : PM-2-1-0101-6-DS-112 Rev. : 01 l Page: 3 of 3
2-18 Starting Torque (Nm)
1/4 Load By vendor 2862
2/4 Load By vendor 2862
3/4 Load By vendor 2862
Full Load By vendor 2862
2-19 Rated Torque (Nm) at Full Load By vendor 3577
2-20 Moment of Inertia GD* (Kg‘mz) By vendor 53,1
2-21 Withstand Fault Current (kA) As per |IEC by vendor
Main Terminal Box By vendor 44 kAfor0.25 s
Auxiliary Terminal Box By vendor N/A
2-22 Stator Winding Star Star
2-23 Permissible locked rotor time at:
100% voltage By vendor hot/cold(s)=30/45
80% voltage By vendor hot/cold(s)=45/60
2-24 Torque-Speed Characteristics Curve By vendor 83284_MSC
3-PROTECTION AND MEASUREMENT REQUIRED VENDOR DATA
3-1 Motor IP / Terminal Boxes IP IP-55/IP-55 IP55/IP55
3-2 Temperature Protection for Winding and 2Pt 100 per phase for Winding Provided
Bearing PTC ] N/A
3-3 Temperature Measuring for Winding Probe O N/A
and Bearing (Sleeve Bearings) gzzmg meter dial type for g N/A
NO/NC Contacts N/A
3-4 Vibration Measuring for Bearing Probe ] N/A
and Shaft Sensor ] N/A
Transmitter O N/A
3-5 Noise Level less than 85db A at 1m far from 84.84B(A)
motor and in no load condition
3-6 Space Heater: required Provided
Voltage By vendor 230V (+/-5%)
Power By vendor 500W (+/-5%)
4-MECHANICAL CHARACTERISTIC: REQUIRED VENDOR DATA
4-1 Motor Mounting H IM1001
4-2 Enclosure Type OD-TF-H-D-CP TEFC
4-3 Cooling Method BY FAN ic411
4-4 Fan Material Non Sparking Type BY VENDOR Aluminium
4-5 Direction of Rotation By vendor c.cw
4-6 Canopy required Provided
4-7 Dimension By vendor 83284_MOT
4-8 Weight By vendor 9600kg
4-9 Frame Size By vendor 500KH
4-10 Terminal box Arrangement By vendor 83284_PWBOX
4-11 Bearings
Type By vendor Anti-friction bearings
Size By vendor NU220C3+6220C3 / NU220C3
Method of Lubrication By vendor Grease
REMARKS:
OD : OUTDOOR , TF: TOTALLY ENCLOSED FAN COOLED , V:VERTICAL MOUNTED |,

B: BELT COUPLING ,
H: HORIZONTAL MOUNTED

CP: CORROSION PROTECTED, F:FLANGE MOUNTED ,
D:DIRECT COUPLING , CW: CLOCK WISE VIEWED FROM SHAFT END

CCW: COUNTER CLOCK WISE VIEWED FROM SHAFT END , DOL:DIRECT ON LINE START

/A

NOTE: THREE 50/5 A, 5P10,15 V.A. RATIO WINDOW TYPE CURRENT TRANSFORMERS SHALL BE SUPPLIED AND
MOUNTED IN THE MAIN POWER TERMINAL BOX FOR DIFFERENTIAL PROTECTION OF MOTOR WINDINGS.

This Document belongs to NIOEC and is confidential.
Shazand Arak Refinery Expansion And Upgrading Project ,Islamic Republic of Iran.
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@Condory terminal @

To reverse rotation two phase sequence must be changed.

© G @‘

L3

L1 L2

Exe phose segregated
terminal box

When supplied in the indicated phase sequence, motor runs in CW direction (when viewed from drive end side)

Always verify motor sense of rolation in the arrow plate, placed in the motor.

JDRAM Lk

Secondary terminals schematic
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CAIxA DE TERMINAIS AUXILIAR

HET

1HE2

Resi anti-condensogdo
Resis. Rechauffage
Space heaters

* - Montagens alternativas de acordo com regra WEGeuro

AUXILIARY TERMINAL BOX

Montage alternatives selan régte WEGeuro

Atternative mounting according to WEGeuro rule
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Auxiliary connection diagrom
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Service:

item No:

Manufacturer :
Modet :

Voltage :

Speed :

STARTING CURVE

WEIR GABBIONETA
ARAK Refinery Expansion Project

P-1301 A/B/C

WEGEURO, INDUSTRIA ELECTRICA S.A

W22XBE 500KH 2

6000V

3000rpm

Power output nominal : 1120KW

Frequency : 50 Hz

WEG order : CE 300290/ 07




Date: 15-10-08
C d
Torque and Current Speed Curve D C 300290/07
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Speed( rpm)
. e U 20 %) e T (1)

=3~ Centrif. pump - Closed Vane

oo = T (U(n)- 20 %) s Cenitrif pump - Open Vane

Client WEIR GABBIONETA
Motor . W22XBE 500KH2
Power 1120 kW Duty Cicle S1
Frame 500KH Service Factor 1
Rated Speed 2990 rpm Design (Torque) N
Frequency 50 Hz Encloser IP55
Rated Voltage 6000 Y Ts/Tn 0.8
Insulation Class F Tmin/Tn 08
Rated Current 120.% A Tmax/Tn 3.5
is/n 74 Motor inertia 53.1
Notes:

ExdellB T4

P-1301 A/B/C

The indicated values are within permissible tolerances under IEC 60034-1.

Performed by:

Margarida Lima
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