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1. GENERAL
This specification covers the requirements for the design, manufacture and supply
of centrifugal pumps to be installed outdoor in the Bilu Terminal operated by the
Petroleum and Energy Infrastructure Ltd. in lsrael.
The pumps and pumps auxiliaries shall meet the requirements of this specification,
the attached data sheets and the current APl 610 standard as amended or
supplemented by this specification.
In the event of conflict between this specification and the attached data sheets the

data sheets shall govern.

2. SCOPE OF SUPPLY

2.1 The design, manufacture, supply and delivery of centrifugal pumps in

accordance with this specification and the latest edition of AP| 610.

2.2 The supply shall include:

2.2.1 Pump and motor as per aftachment D.

2.2.2 Combined fabricated steel baseplate for pump and motor.

2.2.3 Supply of flexible coupling and non-sparking coupling guard. Coupling
shall preferably be Metastream with stainless steel disks. Any other
coupling proposed by Vendor shall be subject to Purchasers approval.

2.2.4 Lubrication system and fittings, including any piping which may be
necessary, any constant level oil bottles shall be of glass.

2.2.5 Mechanical seals complete with seal flush and external seal quench,
including leak detection alarm system. Mechanical seal shall be

according to API 682 (last edition), ptan no. 85.
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2.2,6 Temperature elements for bearings and casing ~ type PT 100 3 wire {one
element for pump casing two elements for pump bearings).

2.2.7 Painting of the supplied assemblies as per paragraph 14 of this
specification.

2.2.8 Documentation as per attachment B.

3. OPERATING CONDITIONS

3.1 Pumps shall be designed for continuous duty, 8000 hours per vear, ie.
bearings and etc. shall have a minimum rated life of 25000 hr.

3.2 Pumps will be installed outdoors, in areas subject to a dusty corrosive
environment.

3.3 Ambient temperature 0°C minimum 45°C maximum.

3.4 Humidity: 30 — 90%

4. PROCESS DATA

As per attached data sheet, attachment A.

5. MECHANICAL DESIGN

5.1 The pumps and all auxiliaries shall comply with the latest edition of AP 610
and the supplementary requirements of this specification.

5.2 Pump ratings shall preferably be to the left of peak efficiency.

5.3 The fitted impeller diameter shall not exceed 95% of the maximum impeller
allowed for the pump casing.

5.4 The baseplate shall include means to align the motor.

5.5 Allflanges shall be to ANSI B16.5 standard. Gasket contact surface shall have

serrated spinal grooves machined with a 0.8 mm nominal radius rounded-nose
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tool producing a groove pitch of 0.35-0.45 mm. The resulting surface
roughness of between Ra 3.2 and 6.3 pm. Any screwed pipe connections shall
be to ANSI B2.1. Auxiliary piping connections to the pump casings shalt not be
less than %" (at least Sch. 80). Auxiliary piping shall be to ANSI B31.3.
Mechanical seal cooling piping shall be 8S- 304.

5.6 Casings
5.6.1 Casing bolts shall be to ASTM A-193 Grade B8.

5.6.2 All tapped holes shall be plugged, including seal, and vent and drain
connections. Plugs shall have hexagon shanks of at least 1" in length.
Plugs shall be lubricated with an anti seize compound (e.g. copper slip}
before instaliation. No tapped openings shall be furnished in suction or
discharge volutes or in other high velocity areas of the pump, unless
essential for pump operation.

5.7 Vendor to advise maximum allowable forces and moments on pump nozzles.

5.8 Pumps shall have "spacer’-type couplings fo allow for back “pull-out” without
disturbing motor (see paragraph 2.2.3).

5.9 Pumps shall be fitted with impeller and casing wear-rings. Wear-rings shall
preferably be held in place by threaded dowels.

5.10 Pumps shall be suitable for parallel operation. Pump H-Q curves shall be
gradually sloping in one direction with maximum head at “no-flow” condition.
Increase in head from rated to “no-flow” condition shall be approximately 10%.

5.11 Pumps shall be of "double volute” design.

5.12 Multi-stage pumps shall be balanced by opposed impeller arrangement.

5.13 NPSH required shall assume that the pump handles water. No corrections shall

be made for other liguids.
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5.14 Manufacturer to specify time that pumps may operate at “no-flow” condition as

well as the minimum continuous flow required.

6. MATERIALS

6.1 Materials of construction shall be in accordance with APl 610 standard
recommended for kerosene, gasoil, naphtha and unleaded gasoline with up to
15% MTRE i.e. material class S-4, where not specified parts shail be made of
the Manufacturer's normal construction materials, subject to Purchaser's
approval.

6.2 Material certificates: The Manufacturer shall furnish material certificates giving
chemical composition and mechanical data for all pressure containing parts of
the pump.

6.3 Casing repairs: casing repair procedures and details shall be submitted for
Purchaser's approval prior to any repair implementation. Repair by welding
shall be underiaken only when permitted by the material specification (ASTM
A488). All repairs shall meet the inspection requirements and acceptance

standards of the original material.

7. GASKETS
7.1 Flange gaskets for cooling M.s piping shali be spiraily wound graphite filled.
7.2 Case gasket shall be non — asbestos sheet gasket, shell be with full description

and vendor manufacture including materials, thickness etc..

8. MECHANICAL SEALS

8.1 Mechanical seal shall be design and fabricated according to APl 682 (ISO

21049).
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8.2 Mechanical seals shall be single type.

8.3 Mechanical seals shall have provision for venting and flushing the seal faces.

8.4 Seal flushing shall be by the pumped fluid unless otherwise stated cn the pump
data sheet.

8.5 Flushing fluid need not be filtered unless otherwise stated on the pump data
sheet.

8.6 Mechanical seals shall have throttle bushings and external seal quench.

8.7 Mechanical seals shall include leak detection and alarm contacts.

8.8 Mechanical seals shall preferably be of John Crane manufacture or eq..

8.9 All bearings shall be self-iubricated type.

9. ELECTRICAL MOTORS

Electrical motors shall be in accordance with the attached motor specification —

Attachment C.

10.PUNMP NAMEPLATE

Pump nameplate shall be of austenitic stainless steel not less than 1.5 mm thick.
The Manufacturer's name shall be stamped on the nameplate in addition to the

information specified by AP1 610,

11. NOISE

The noise generated by the pump and driver when operating at rated conditions

shall not exceed 75 dBA when measured 1 m from the surface of the equipment.
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12. INSPECTION

12.1 The pump shall be inspected and tested in accordance with APl 610
requirements. Where crack detection of casings is specified the magnetic
particle technique is preferred.

12.2 Where the maximum allowable working pressure of the casing is 40 bar or
higher, the tests shall be witnessed by an independent inspector approved by
the Purchaser.

12.3 All tests shall be in accordance with the appropriate ASTM or equivalent

specifications.

13. TESTS

13.1 Tests to be performed are specified by AP! 810 and the attached data sheets.
13.2 Manufacturer shall advise Purchaser of tests scheduled to be witnessed at

least 14 days in advance to enable Purchaser’s representative to be present.

14,PAINTING
All external surfaces, other than austenitic steel surfaces shall be coated by an
epoxy painting system with UV protection according to the standard painting
procedure of the manufacturer. Complete, dry, painting system shall be not less
then — 300 micron.

Final color will be RAL-1015.

15.PACKING
15.1 Following final inspection and cleaning all openings are to be closed and
sealed. Nozzle flanges are to be closed by means of wooden plates with

flexible gasket.
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15.2 Any loose parts are to be packed and tagged with item number of pump and
part description.

15.3 Pumps are to be dowelled to baseplates.

15.4 Vulnerable threaded parts are to be coated with an anti-corrosive paste and
protected by a suitable tape.

156.5 Pump assemblies are to be packed and firmly fixed in wooden crates suitable
for ocean shipment.

16.SPARE PARTS

16.1 Vendor shall quote the recommended spare parts.

16.2 List of spare parts shall include but not limited to the following:
16.2.1 M.S. — 2 sets,
16.2.2 Body gaskets cut with bolts holes ~ 1 set.

16.2.3 Glass for lubricating bearing oil — 10 sets.

17.GUARANTEE

17.1 Performance ~ the Manufacturer shall guarantee that the pumps supplied shall
perform in accordance with the relevant data sheet and purchase order. If a
pump is unable to perform as specified, the Manufacturer shall make the
appropriate modifications so as to comply with the specified performance.

17.2 Mechanical — the Manufacturer shall guarantee that all materials and
workmanship are free of defect and conform to the appropriate specifications.

17.3 Terms — should any defect in performance, materials or workmanship become
apparent within 12 months from date of commissioning or 18 months from date
of delivery (whichever comes first), the Manufacturer shall repair or otherwise

rectify the defects free of charge to the Purchaser.
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18.BID
In addition to the information called for in Attachment B, the bid shall include:

18.1 Maximum allowable forces and moments on pump nozzles.
18.2 Details of any deviations from this specification and pump data sheets.
18.3 Reference list of similar pumps.
18.4 Manufacturer’s quality agsurance program.
18.5 Any special tools or equipment as may be required for pump maintenance.
18.8 All documents to be in the English language.

18.7 List of recommended spare parts.

18.8 Detail installation instruction.
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ATTACHMENT A
PUMP DATA SHEETS
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n"pa (1980) mnnr noTan 1o DATA SHEET
“PAZ" Enginsering & Management (1980) Ltd. FOR CENTRIFUGAL PUMP
Tel: 04-8704585 Fax: 04-87097567
CLIENT: Petroleum & Energy Infrastructure Lid. PROJECT: 4543.9
UNIT: Bilu Terminal SERVICE: Jet fusl At
ERUIPMENT NO. : P23 NO.REQD 1 DRIVER: Elec, Motor
MFR.: SIZE & TYPE
1. OPERATING CONDITIONS EACH PUMP A 2. PERFORMANCE
Liquid: Jet fue] A1 m¥hr_at PT Min, Nor, 360 Raled :360 Proposal_Curve No.,
Disch. Press. Baig Min  Nor. 20 Rated: 20 RPM: 2880  NPSHr (Waler): m
PT °C Ner, 20 Max. 30 Suct. Press. Barg Max Nor. 0.3 Rated: 0.2 Eft.. BHP Rated:
Liq SP. Gr. At PT 0.81 Diff. Press. 19.8 Max, BHP Rated Imp.:
Slurry . Sp. Gr. @ PT: NA Giff. Head, M : 260 NPSHa 10 m Shut- off Head: m
Vis. At PT Cst.: 1.5 pH 7 Vap, Press @ PT Bara: 0.02 Min. Continugus _m %hr
Operation: 0 Sgi O Single: Torque m-Kg @ Rpm
Liquid Compasition % : Distillate Sotids S.G. Nil % by FIWT O Vol WR? Kg- m?
Hydrocarbon distillate max. S 0.3% Desciption: Max Padicle Size 4. Tests
NO SOLID PARTICLES Non- With With
Performance YES
Site Temp.:  Max *C Mie. °C Hydrostalic YES
A 3. CONSTRUCTION NPSHr YES
Nopzzles Location Size Rating Facing Misc. Conn. lnspaction By
Suglion SIDE 3008 R.F, 5. MATERIALS
Discharge SIDE J00H R.F; Impeller,
Case - Mount. ©_Centeding B Foot O Bracket nVert (Type)} [} in Line Casing:
Rotatien (Viewed From Cplg. End) * No. Slages Shaft:
Suction: 0 Sgl. b Double Case Spli: 3 Radial W Axdal Shaft Sleeve:
Vole Type: Double impeller:  \Ji Closed {3 Opened O Wear Rings
impeller Dia: Rated * Max. for Casing: * Min. - * Casing: BHN
Case Press: Max. Allow Barg @ ° G Test Barg Impeller: BHN
Beerings: Type: Radial: Antlfriction Theust: Antifrictlon Wear Rings: BHN
110 tife Rating 26000 Hrs. Lube: OIL Matarials to AP] 610~ S4
requirements
Coupling: By/Type * Flexible Mir & Model: See specification
Packing: Mfr., Type, Size; Base Plate:
Mech. Seal: Mfr & Model: Preferred John Crane - See specification 7. VERTICAL PUMP
Mir Code: Pit Or' Sump Depth m
Axial Thrust Balancing Min. Water Level
First Crit. Speed: RPM. Lining: Meuntg: 0 Tank Cuis. 0 Canlype
[1 Tank Ins. a pit.
6. SEAL AND COOLING WATER Suclion: 0 8elt DCFlg. DWetPit
Cooling Water m*hi/Barg : NOT REQUIRED Seals Piping Areg't: Disch: O Below {1 Above Mig.
Plate
Bearings ! Min. Submergence Reqg'd. m
Stuff. Box / Column Pipe: D Ffanged 0 Threaded
Pedestal ! Line Shaft: {J Open {1 Enclosed
Totat ! Brgs: O Bowd 0 Line Shaft
Seals Flush: O Internat Brg. Lube {} Water 0 Qi D Grease
11 External: Liquid m¥hr/Barg : ! Float & Rod UC.5.0S5.5.
f1Bronze CNone
A 8. MOTOR DRIVER BY Vendor {IMOUNTED BY: Vendor Float Switch
KW RPM: 2860 Frame: Vigh/Cyel. 400 /6013 Pugmp Thrust, Kg 01 Up I1 Down
Mir Bearngs: Antifric. Lube; Grease at Min/ Rated Flow /
Type: T.E.F.C Insul: Class F Full Load Amps Approx. WL Pump & Base:
Enc, Temp Rise. °C 40 Locked Retor Amps Weight of Motor:
ri VHS 3 VSS Vert. Thrust Cap., Kg
NOTES: A - Data shall be completed by Vendor
A - To Be Completed By MFR
JOB NO. 4543.9
SPEC. No.: 4543.9-023
P1 For Tender 14108/17 HAS ZEEV
PO FOR Comments 13/06/17 HAS ZEEV ORDER NO.
REV DESCRIPTION DATE BY APPR'D SHEET:1 QFF: 1
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ATTACHMENT B
DOCUMENTATION REQUIREMENTS
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The table below specifies the documents required at various stages of supply. Supply of the
documentation is an integral part of the contract.

Item | With bid For Final Description
review

1 3 Certified dimensional outline drawing

2 3 3 | Cross-sectional drawing with bill of materials

3 3 Mechanical seal drawing with bill of materials
and piping plan

4 3 3 Lube oil component drawing and data

5 3 0+4 3 | Electrical and instrumentation schematic wiring
diagrams and bill of materials

6 3 3 Performance curves

7 3 Vibration data

8 3 | Certified hydrostatic test data

9 3 | Materiai certificates

10 3 Bimonthly progress reports

11 3 Weld procedures

12 3 Performance test data

13 3 3 | Completed data sheet — final as built

14 4 Installation, operating and maintenance
instructions

15 3 Priced list of recommended spare parts for 3-
year operation (see para. 16)

16 3 Certified dimensional drawing of electrical motor

17 3 3 Motor performance data

18 3 Motor instruction manual, covering instaliation,
operation and maintenance

Notes:

a) Documents shall preferably be transmitted electronicaily; otherwise, they shall be submitted
in the quantities as noted above
b) 0+4 means 4 weeks after order
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ATTACHMENT C
ELECTRICAL MOTOR REQUIREMENTS (4543.9-062)
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ATTACHMENT D

BILL OF QUANTITIES

{{é\ doc.4543.9-023-01 18 i 17 Tmy 16/08/2017

W3 B T D

Yosef Batsr] 40, Kiryat Ata, ISRAEL  Tel, 972-4-8704585, Fax. 972-4-8709757 pazadm@netvision.net.dl  www.pazeng.co.il



Item Tag # Type Size Location Qty Unit Total ()
Price ()
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2
3
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1.0 OBJECTIVES

This specification is issued in order to present minimum requirements for the supply
of 400V Asynchronous Induction Motor, Low Loss type for hazardous locations.

The motor shall be supplied and installed in the Bilu Terminal of Petroleum and
Energy Infrastructure Ltd,

2.0 SCOPE OF SUPPLY

2.1

2.2

The 0.4kV Asynchronous Induction Motor is required for Pump No. 23 in Bilu
Terminal.

The scope of supply will be as shown below, and complying with the attached
"General Conditions of Purchase and Contract" and inclusive of the following
items, all in accordance with this specification.

2.2.1  Design, supply, manufacture, and testing of complete unit.

2.2.2  Epoxy painting of the unit in accordance with approved manufacturer
standard (to be provided by vendor).

2.2.3  Packing and preparation for shipment,

2.2.4  Every motor ordered will be accompanied by an individual motor data
sheet, which shall be completed by the supplier and returned fourteen
days after the date of order.

2.2.5  Supply of special tools required for installation and maintenance.

2.2.6  Provision of all technical data as required - see App. B.

3.0 GENERAL

3.1

3.2

33

Supplier shall have complete responsibility and it shall be his duty to satisfy
himself that the unit supplied is suitable for the duties specified, that they
conform to the design and other requirements of this specification and that
most particularly the unit is suitable to operate in the ambient conditions of
the site without additional protection. Approval by the Engineer of drawings
or other documents shall not absolve the supplier from this responsibility.

All materials and components used in the construction of the motor shall be
new.

The design of the equipment shall provide for interchangeability of
components to the maximum extent possible, with particular emphasis on
those units for which spare parts are required.




4.0

3.4

3.5

3.6

3.7

3.8

3.9

4

The inscriptions on rating plates, meters and other indicating instruments shall
read in suitable units of the international metric system (SI).

All inscriptions on nameplates etc. shall be in English and/or Hebrew
languages. Only symbols in line with LE.C, recommendations may be used on
equipment and on drawings.

Documentation shall be in the English or Hebrew language.

Suitable lifting facilities shall be furnished for shipment and erection for
motors K32 and larger.

No aluminum or its alloys shall be used for the manufacture of
motor parts or accessories.

All bolts shall be cadmium plated.

OPERATING CONDITIONS

4.1

4.2

4.3

4.4

a) Squirre! Cage Motor design shall be suitable for Variable Speed Drivers
applications (if required in the future.) In the present stage shall be
provided with a Soft Starter.

For specific requirements for motor design - see at the enclosed Motor
Data Sheet (MDS) enclosed to this specification:

¢) Motor shall be 400VD/690VY with 6 terminals.
d) L.V.Motor rated voltage shall be as required by Motor Data Sheet 0.4kV.

¢) Cable connection to the motor shall be to terminals installed on terminal
plate.

The motors, having attained full load temperature, shall then be capable of
repeated starts of the frequencies and durations stipulated in the data sheets

accompanying the purchase orders, but not less than:

3 cold repeated starts
2 hot repeated starts

The tenderer, shall contain particulars of these capabilities with respect to the
motors offered.

Squirrel Cage Motor will usually have soft starting.

Electrical Power Supply and Earthing

? Nominal voltage .............ooiveviiinns 400V
?  Variation from nominal voltage............... +10%
7 PhasE. ..o 3

7 Nominal frequency.........oooviiiiiviniine. 50 Hz



4.5

4.6

4.7

5

?  Variation from nominal frequency............ +2%

7 Faulf current rating..........ooocviiininnnenn. 35kA @ 400V 10kA

T ONeutral. v Solid grounded 400V
system

? Anti-condensation heater supply............... 230VAC single phase.

Rating and Temperature Rise

4.5.1

4.5.2

The motors shall be capable of operating continuously at their nominal
full toad ratings, notwithstanding variations of approximately 5% and
2% from the nominal supply voltage and frequency respectively.

The motors shall be capable of operating continuously at their nominal
full load ratings without reaching their temperature limit, as measured
by the increase in resistance method for Class "B", as stated in the
motor data sheets.

Voltage dips with sianding

The power system suffers from short voltage dips several times a year due to
bad weather and faults on overhead lines.
During such dips the voltage may drop to 55% of this nominal value for up to
0.6 seconds. The motors shall be so constructed as to able to withstand, without
any harm to them, the most severe occurrence of "anti-phasing” due to slow
decay on the back-EMF, during such voltage dips and the subsequent recovery.
The motors shall also be capable of being re-closed onto the power source

without

sustaining damage in the event of being disconnected for duration of up

to 0.6 seconds due to the de-energizing of the respective contactor as a result of
voltage dips.

Performance Guarantee

4.7.1

472

473

Without limiting or restraining in any way whatever any other
guarantees required by the Contract/Purchase Order the Manufacturer
guarantees, to the tolerances laid down in LE.C. 60034, the 'On Site'
performances of all motors as detailed in the relevant data sheets,

Notwithstanding operational criteria specified in this document, the
Supplier shall carry full responsibility for the successful operation and
attainment of design capacity.

If any criteria specified herewith are at variance with what the supplier
would guarantee, this should be clearly stated by the supplier on the
appropriate sheet in the Form of Tender.

5.0 DESIGN AND CONSTRUCTION

5.1

General



5.2

6

Motors shall be 3 phase, 400 Volts, Low Loss, 50 Hz. induction type, totally
enclosed, external fan cooled, squirrel-cage, suitable for ambient conditions as
specified in App. A, and use in petrochemical industry. The motors shall be
approved for non - classified or for hazardous area operation - see the Motor
Data Sheets enclosed to this specification.

The motors shall be constructed to withstand:
5.1.1 The conditions defined in motor data sheets.
5.1.2 Outdoor installation and direct exposure to the sun.

5.1.3 Frames shall be cast iron with heavy walls and all surfaces (interior and
exterior) shall be epoxy painted.

Standards

The design, construction and testing of the motor shall conform to the latest
applicable editions of the following specifications, recommendations and
standards, with precedence given to LE.C. publications wherever content
matter conflicts.

LE.C. 60072 & 72A: Dimensions and output ratings for Rotating
Electrical Machines.

LE.C. 60034 Part 1: Rating and performance of Rotating Electrical
Machines

LE.C. 60034 Part 2: Methods of testing for losses and efficiency
of Rotating Electrical Machines

LE.C. 60034 Part 5: Degrees of protection for Rotating Electrical
Machines.

LE.C. 60034 Part 6: Methods of cooling Rotating Electrical
Machines.

LE.C. 60034 Part 8; Terminal markings and direction of rotation

of Rotating Electrical Machines,

LE.C. 60034 Part 9: Noise limits for Rotating Electrical Machines,
LE.C. 60034 Part 11: Rules for protection of rating electrical machinery.,
LE.C. 60085/

B.S.I. 275T: Classification of insulating materials for

Electrical Machinery and Apparatus.

B.S.L. 4999 Part 111
LE.C. Draft Specification
60077/22761DC Part 1: Built in thermal protection for Electrical
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Motors — Chapter 1

LE.C. 60117: Recommended graphical symbols
LS. 1-298: Asynchronous Squirrel Cage Motors
LS. 1-549: Dimensions of Electrical Motors
DIN 6885 Part 1 Center holes type RAB and C

5.3 Efficiency

High energy efficient motors shall be preferred. The bidder shall provide -
nominal efficiency values measured at , 80% and 115%,100%, 75%, and 50%
of motor rating power. The efficiency shall be measured to international IEC
60034 - 2. The additional investment cost of the motors will be weighed
against the cost of energy saved due to reduced while the energy considered
payback period shall be three years and the energy cost - 0,09 $/kwh. 8000
hours per year for 80% loaded motor.

5.4  Vibration and Noise

54.1 The vibration and noise levels of the motors shall fall within the limits
preseribed in LE.C. 60034 - Parts 1 and 9 respectively,

5.4.2 If silencers or other noise reducing devices are necessary to satisfy the

noise limitations imposed, their costs where applicable shall be quoted
separately in the tender.

5.5 Constructional Features

5.5.1  Enclosure and Cooling

5.5.1.1 Hazardous Locations Enclosures

Totally enclosed, fan cooled with non — sparking fan
EExn, suitable for Division 2, Zone 2 Groups IA, 1IB &
1IC locations to BS 4683/3 and BS 5000/16).

5.5.12  Mounting and Enclosure Protection
Motors shall be of mounting type due to motor data sheet
requirements, enclosed and protected in accordance with
IP Code as stated in the motor data sheets.

Stator end-plates and terminal boxes shall be suitably sealed.

As a rule enclosure protection shall be (minimum) IP535.

5.5.2  Terminal Boxes




5.53

5521

$.5.2.2

5523

5.5.2.4

5.5.2.5

5.5.2.6

5.5.2.7

5528

Terminal boxes shall satisfy Code IP56, as stated in the
motor data sheet, and shall be sealed from the interior air
of the motors. Gaskets shall be of Neoprene or approved
equivalent,

The terminal boxes shall be designed to withstand, without
rupture, the effects of electrical faults within the boxes.

The terminal boxes shall be designed to permit removal of
the motors without significant disturbance of the ends of
the feeder cables connected thereto.

The integrity of the motor enclosure must be maintained.

Separate terminal boxes shall be provided for each
auxiliary function (thermistors, anti-condensation heaters,
etc.).

Terminal boxes shall be of ample size to permit
interchanging of connections and a suitable earthing
terminal shall be provided within each box for the
connecting of the earth conductor incorporated in the
supply cable, in addition to the usual earthing terminal
located on the motor frame.

All cable entries in terminal boxes shall be drilled and
tapped in accordance with the particulars that will be
furnished at the purchase stage. These entries shall be
suitably plugged to prevent ingress of contaminants during
shipment and prior to cabling.

All ends of the motor winding shall be brought out into a
terminal box for connection fo the incoming and on the
terminal plate.

Terminal boxes shall be completely and hermetically
sealed from the stator.

Shafts and bearings

5.5.3.1

5532

Every motor shall be equipped with a standard metric
single-ended shaft, with key-way and key to metric
standards as per DIN 6885, Sheet 1 Form A, unless
otherwise specified in the accompanying motor
schedules/data sheets. The shaft will be centering hole
tapped as per DIN 332, Form D.

End-shield mounted ball or roller type bearings are
preferred for all motors.

Pedestal mountings and sleeve bearings are to be avoiding
as far as practicable.



5.5.3.3  Antifriction deep bearings, grove ball/roller bearings of the
cartridge type shall be used to permit dismantling of the
machine without disturbance of the bearings.

5534  The sealing of bearings shall adequately cater for the
environmental conditions specified in the motor data
sheet.

5.5.3.5  Grease relief systems shall be provided complete with
grease nipples to B.S. 1486.

5.5.3.6  Bearing life shall be 40,000 hours at least.

5.5.3.7  Measures shall be taken to prevent damage to bearings
during shipment. Should bearings fail or exhibit symptoms
of Brinelling during the guarantee period of the motors,
they shall be renewed promptly by the supplier or his
appointed agent, free of charge.
Costs of any removals, transportation and restoration shall
also be borne by the supplier.

5.5.3.8 Lubrication type and interval shall be indicated on a data
plate fixed to the motor.

5539 Should the motor be equipped with bearings allowing
axial displacement, the shaft shall be provided with a

marking to indicate the correct coupling position.

554 Winding Insulation

The insulation of the motors shall be according to LE.C. 60085 - Class
"E" as specified in the motor data sheets.

5.5.4.1 Winding insulation phase to phase, and phase to earth, shall
be thermosetting resins impregnated, rated Class F or
higher; conductors will have V.P.I. impregnation,

5.5.4.2 The rated operating temperature rise shall be as per Class B
and the limitation shall be indicated on the name-plate.

5.5.4.3 Windings shall be suitable to resist contaminants and
solvents (solid, liquid, grease) of chemical, petrochemical
and petroleum industrial environments.

5.5.4.4 Connections between windings and terminals shall be
insulated with materials suitable for continuous operation at
the maximum temperature (measured by the resistance
method) required by the Standards (see Clause 5.2) for the
winding insulation class.
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5.5.4.5 Connection as per Para 4.1 shall be fixed and arranged so as

to withstand the short circuits and the mechanical stresses
and vibrations during normal running.

5.5.5 Embedded Temperature Detectors

5.5.5.1

5552

5553

5554

5.555

5.5.5.6

Embedded temperature detectors - thermistor or RTD-shall
be provided for winding and bearing temperature
monitoring.

Temperature detectors of the thermocouple type shall be of
the resistance type, non-inductive, with 100 ohm at 0 C
platinum resistor and temperature coefficient of 3.85 10-3
C-1.- RTD DIN 43760 three conductors.

One or two thermocouples shall be fitted per phase in the
anticipated hottest parts of the windings according to Motor
Data Sheet requirements.

Two additional thermocouples shall monitor the bearings
temperature in order protect them against abnormal
conditions caused by overheating or insufficient lubrication.

Thermocouple wiring shall be terminated in a separate
terminal box possessing the same degree of protection as the
stator terminal box.

Terminals shall be of the block type with a pressure pad
between the conductor and the clamping screw.,

The terminal box shall be clearly and durably labeled to
quantify and define the thermocouples/ thermistors, and also
to chart their positions in the windings.

5.5.6  Anti-Condensation IHeaters

5.5.6.1

5.56.2

5.5.63

Anti-condensation heaters shall be provided where called for
in the accompanying motor schedules/data sheets.

Heaters shall be of sufficient power rating to maintain the
interior air temperature of the motor above dew point when
the motor is not in service.

The heaters shall be suitable for connecting to a 220V 50Hz

supply.

The leads from the heaters shall be terminated in a separate
terminal box possessing the same degree of protection as the
stator terminal box.

Terminals shall be of the block type with a pressure pad
between the conductor and the clamping screw.
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5.5.64 The terminal box shall be clearly and durably labeled to
define the rated voltage and power consumption of the
heater and shall also bear a separate wiring label reading:
DANGER - ISOLATE HEATER BEFORE OPENING.

5.5.7 Fans and Fan Covers

Fans and Fan Covers shall be fully protected against corrosion.
Covers made of plastic shall not be used.
Fans shall be of non sparking metal.

5.5.8  Variable Speed application (HOLD, N.A.)

5.5.8.1 The proposed motors shall be designed for Soft Start and
Variable Speed (VFD) applications taking in the
consideration:

Dimensioning and cooling.
Speed range (minimum /
maximuim).

Bearing construction,
Lubrication.

Balancing.

Critical speeds.

Shaft seals,

Insulation protection.
Bearing currents (Insulated
N-Bearing).

-2 D

I D g D D D D

5.5.8.2 The provisions taken by the manufacturer for Variable
Speed application shall be quoted as required by App. B.:

6.0 INSPECTION AND TESTING

6.1  Clients representative shall be permitted to carry out, during normal working
hours, periodic inspections of the motors covered by this specification, at any
stage of manufacture,

6.2  Clients representative shall be permitted to witness the final Factory Tests of
the motors covered by this specification.

6.3  The manufacturer, shall carry out 'Performance . A 'Type Test' certificate in
triplicate for every motor shall be furnished to and approved by the Engineer
prior to dispatch of the motor.

6.4  Routine Tests' shall be conducted on every motor and a Certificate of Routine
Test in triplicate shall be furnished to and approved by the Engineer prior to
dispatch of the motor.



7.0

8.0

9.0
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6.5  The manufacturer shall give two weeks notice of readiness for final inspection
and factory tests.

6.6  All tests shall be carried out in compliance with the relevant specification as
detailed in clause 5.2 of this specification.

TAGGING AND PERMANENT MARKING

7.1 Each motor shall bear a prominently positioned rating plate manufactured from
stainless steel which shall be indelibly stamped with the information detailed in
LE.C. 60034 Part 1. Each Explosion proof motor shall have on the data plate of
its classification (s.a. EEx"e", EEx"n" or others, and the relevant standard,
(IEC, BS etc.).

7.2 In addition to the rating plate, the motor shall have a label of stainless steel
bearing:

(a) Purchase Order Number.

(b) Equipment Number.

(c) Ttem Number.

(d) Rotation Direction (if defined).

DRAWINGS AND DATA REQUIREMENTS

8.1 Drawing and Data Requirements are detailed in attached documentation - see
App. B.

8.2  Bidder shall furnish with his Bid a "Supplier's Data Sheet" of motor which
shall contain all the information required thereon.

83  Motor Data Sheet will be provided by the Engineer for each motor at the time
of order, The supplier shall complete these Data Sheets as specified, before
the motor manufacture.

8.4  The manufacturer shall provide with each motor a certificate from recognized
institute, witch verifies the suitability of the motor to the area classification

and operating conditions,

8.5 The manufacturer shall provide details of the production standard and code of
manufacturing the motor (Exp. motors).

8.6 The supplier shall furnish the motor load curves with the motor supply.

SPARES

9.1  Spates shall be quoted by the vendor in accordance to the best of his
knowledge, and shall list separately commissioning spares, initial spares, and
maintenance spares required for ten years of operation.
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10.0 PAINTING & PRESERVATION

10.1 Painting

10.1.1

10.1.2

Stainless steel surfaces, internal surfaces, and finish machined
surfaces such as flange faces, shafis, and couplings, shall not be
painted.

External surfaces of machinery, baseplates, accessories and shall be
epoxy painted prior to being shipped from the supplier's shop in
accordance with approved suppliers standard.

10.2 Preservation

Prior to shipment all equipment shall be subjected to the following treatment:

10.2.1

10.2.2

10.2.3

10.2.4

10.2.5

10.2.6

Bearings, bearing housing, and oil systems shall be thoroughly
cleaned and coated with a suitable rust preventative.

Supplier shall ensure that no damage shall occur to bearings during
transport,

Seal assemblies shall be fully protected from rusting and entry of
moisture and dirt.

External nonpainted surfaces (except stainless steel), including
bolting and flange faces, shall be coated with a suitable rust
preventative.

Exposed shafts and shaft couplings and other machined surfaces
shall be wrapped with waterproof moldable waxed cloth or equal.

All flanged openings shall be protected by securely fastened metal
covers to prevent damage during shipment. Covers shall be installed
with a suitable gasket, using a minimum of four full diameter bolts.
The cover and flange shall be taped for waterproof protection. All
other openings shall be plugged or covered to prevent damage during
shipment.

Supplier is responsible for ensuring that no rust shall occur during
shipment,

11.00 DATA FOR BID COMPARISON, QUANTITIES AND UNIT RATES

In order to compare bids quickly and on an equal basis, suppliers are requested to
fill in the attached "schedule of prices and data", (in addition to data sheets),

The bidder is to fill the prices and manufacturer data within the "schedule of prices
and data" for various types of motors as specified in this specification.

The motor sizes and the quantities are estimated only and the final quantities and
requirements shall be placed with an order,
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APPENDIX A - SITE CONDITIONS

1. Plant Location : Bilu Terminal, Israel

2. Altitude of site : sea level

3. Climatic Conditions
a} Barometric pressure  : 960 mbara (942-972 mbara)
b) Ambient Temperature :

Summer Conditions  : Maximum dry bulb: 39°C (at wet bulb ot 20°C)
Maximum wet bulb: 39°C (at dry bulb of 33°C)

Winter Conditions : Minimum temperature for design: +5°C
Minimum temperature for fluds that may freeze; +1°C

¢) Rainfall : average per year : 810mm (30-160mm)
design max. per 10 min : 70.5mm
design max. per 1 hr : 130mm
design max. per day  320mm

d) Wind . basic wind velocity : 47m/sec (169km/h)
basic wind pressure 0 120 kg/m?
prevailing direction . North — West (day time)

according to Israeli Standards 414, last edition

4,  Earthquake standard : Isracli Standard 413, last edition (Rev. July 1991)
Alpha factor =2

5. Earthquake standard : average (standard pan) : 2700mm / year

6.  Surrounding Conditions : Highly Corrosive and Dusty Atmospheric containing:
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YENDOR DRAWINGS AND DATA REQUIREMENTS

PLANT: PETROLEUM AND ENERGY INFRASTRUCTURE

EQUIPMENT DESCRIPTION: L.V. MOTOR

FEQUIPMENT TAG. NO.: R.F.0./PO
DATE: 28.06.2017 REV. NO.
DESCRIPTION Approval Proposal AFTER RECEIPT OF ORDER
before Documents
Fab. Qty. & | Schedule Preliminary Final
type Qty. & | Sechedule | Qty. & | Schedule
type type
1. Piping & Instrumentation Diagrams.
2. General Arrangement/Dimensional Drwgs. |V P+ 8 TS 3P+S [0+15 S D
3. Loads and Foundation Requirements \ P+S TS 3P+S [ 0+15
4. Assembly & Cross — Sectional Drwags. IP+S [ 0+15
5. Complete Part List/Bill of Materials P+8 TS
including Vendor & Original Mfr’s
Numbers.
6. Fabrication Detailed Drwgs. Vv 3P+S [0+15
7. Electrical Schematics & Wiring Diagrams. |V 3P+S | 0+15 S D
8. Control & Instrument Drwegs. &
Specifications.
9. Driver Data Specifications Requirements.
10. Piping Drwgs.
I1. Vendor Data Sheets. A P+5§ TS 3P+S [0+15 S D
12. Test Certificates, 6P+S | D
13. Code/Material Certifications. \i
14, Erection & Installations instructions.
15. Operation & Maintenance instructions, 3p+S | 0+15 6P+S I D
16.Lubrication Schedule: Frequency & Type.
17. Fabrication Schedule & Periodic Progress | V P+S | TS
Report.
18. Priced Recommended Spare Part list for 10 | V P+8 | TS
Years Operation.
19. Detailed description of all protection | V P+S TS
devices
20. Compliance document \% P+5§ TS
21. Reference List P+S TS
22. Shipment assemblies P+8S TS

ABBREVIATIONS

1. DRAWINGS QUANTITY & TYPE Indicated above, P=Print, S=Soft Copy;

3P=Three Prints, V = To submit.

2. DRAWING SCHEDULE Indicated above, 0=Date of Order, D=Date of Dispatch,

A=Date of Approval, TS=Date of Tender submission, e.g. 0+15=15days after date of Order.
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APPENDIX C

CABLE SYZES AND GLANDS FOR ELECTRIC MOTORS

POWER |FULL LOAD CURRENT | N2XY CABLESIZE | TAPPING IN MOTOR
(KW) (A) @ 400V (MM?) TERMINAL BOX FOR
CABLE GLAND
PG M
0.22 0.8 4x2.5 13 20
0.37 1.1 4x2.5 13 20
0.55 1.5 4x2.5 13 20
0.75 2.0 4x2.5 13 20
1.1 2.7 4x2.5 13 20
1.5 3.5 4x2.5 13 20
2.2 4.9 4x2.5 13 20
3 6.5 4x2.5 13 20
4 8.5 4x2.5 13 20
5.5 11.0 4%2.5 13 20
7.5 14.7 4x4 21 25
9.2 18.6 4x4 21 25
1 21.6 4x6 21 25
15 28.0 4x10 29 32
18.5 34.7 4x16 29 32
2 41.0 4x16 29 32
30 55.0 3x25/16 29 40
37 69.0 3x35/16 36 40
44 80.0 3x50/25 36 40
55 99.0 3x70/35 48 50
75 132 3x95/50 48 50
90 165 3x120/70 - 63
110 195 3x150/70 - 63
132 235 2(3x70/35) 2x48 2x50
160 285 2(3x95/50) 2x48 2x50
200 344 2(3x120/70) - 2x63
250 438 2(3x150/70) - 2x63
N e R e
430 620 3(3x150/70) - 3x63
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APPENDIX D
MOTOR DATA SHEETS
DATASHEET FOR MOTOR Required | Offered Remark

A BASIC REQUIREMENTS

1 Pump and Motor mounted and coupled together
as an _integral unit on a baseplate - Mandatory

2 Direct coupling of Motor to pump Yes

3 Make Specify

4 Model Specify

5 Country of origin Specify

6 Technical literature and specifications Yes

B GENERAL

1 Power supply: 400+10% 3Ph 50Hz - Mandatory

2 Hazardous Locations Enclosures -EExn, suitable

for Division 2, Zone 2 Groups IIA, IIB & TIC 1
Mandatory

3 Speed

4 Reiative Humidity Less Than 90%

5 Ambient Temp. 45°C (Max.) 10

6 Duty Type Continuous

7 Mounting Horizontal

8 Shaft Extension Single Load

9 Sound Pressure Level (No-load & Mean Value At
1m From Moter)

C SPECIFIC DATA

1 Nominal output HP-According to  Pump
requirements

2 Service factor 1.15

3 Nominal voitage V 400V
4 Nominal current A - According to

Pump requirements

5 Locked rotor current A

6 No load current A

7 Nominal motor torgue

8 Breakdown motor torque

9 Locked rotor motor torque

10 Estimated breakaway torque of load

11 Cos ? (power factor) 115% Load
100% load
75% load
50% load
Locked rotor

12 Efficiency 115% load
100% load

75% load

50% load

13 Synchronous speed RPM

14 Kind and class
of insulation F, V.P.1. impregnation

15 Temperature rise of winding
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, continuous duty B

16 Winding temperature elements:
- No. of thermistors
- No. of PT100

17 Overvoltage protection for PT100  Y/N

C OVERALL DIMENSIONS AND WEIGHTS

1 Length (mm) Specify

2 Width (mm) Specify

3 Height( mm) Specify

4 Gross weight Specify

D ACCESSORIES SUBMITTAL DRAWING

1. Winding Temp. Detector (Pt 100 Q) : 2 EA /

2. Space Heater : 230V, as required

E PERMANENT MARKINGS

1 Nameplate Yes

2 Serial numbers Yes




