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1. Scope

The purpose of this specification is to set out the general requirements for the design,
manufacture and performance of HV synchronous motors either fed by a grid (fixed speed
motors) or fed by a Variable Speed Drive (variable speed motors), to be installed in Company
sites located either onshore or offshore.

2. Reference documents

The reference documents listed below form an integral part of this General Specification. Unless
otherwise stipulated, the applicable version of these documents, including relevant appendices
and supplements, is the latest revision published at the EFFECTIVE DATE of the CONTRACT.

The following order of precedence applies specifically to electrical equipment:

e Applicable laws and regulations of the country in which the system will be operated. In
cases where no “local” regulations exist, the French laws and regulations shall be used

¢ Company Particular Specifications and data sheet (if any)

e Company General Specifications

e Applicable International Electro-technical Commission (IEC) Standards
e Applicable CENELEC Standards

e Applicable recognised standards and codes (e.g. UTE-NFC, BSI, VDE, etc.) where
IEC publications have not yet been issued.

Any conflict or inconsistency between the above set of documents (standards, specification,
codes and local regulation or laws) shall be raised to Company attention for resolution.

Standards

Reference Title

IEC 60034 (Parts 1; 5; 6; 9; | Rotating Electrical Machines - (Parts 1; 5; 6; 9; 14)
14)

IEC 60072 Dimensions and output ratings for rotating electrical machines

IEC 60085 Thermal evaluation and classification of electrical insulation

IEC 60146-1-2 Semiconductor convertors - General requirements and line
commutated convertors. Part 1-2: Application guide

IEC 60529 Classification of Degree of Protection Provided by Enclosures

IEC 61000-2-4 Electromagnetic compatibility (EMC) - Part 2-4: Environment -

Compatibility levels in industrial plants for low-frequency
conducted disturbances

IEC 61800-4 Adjustable speed electrical power drive systems

IEC 62262 Degrees of protection provided by enclosures for electrical
equipment against external mechanical impacts (IK code)

IEC 62402 Obsolescence management - Application guide
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Reference

Title

IEEE 43

IEEE Std 115

IEEE Std 995

ISO 7919-1

ISO 12944-2

ISO 281
ISO 2954

ISO 4628-3

ISO 8821

IEEE recommended practice for testing insulation resistance of
rotating machinery (ANSI)

Test procedures for synchronous machines

Part I: Acceptance and performance testing

Part II: Test procedures and parameter determination for dynamic
analysis

Recommended practice for efficiency determination of alternating-
current adjustable speed drives

Part I: Load commutated inverter synchronous motor drives
Mechanical vibration of non-reciprocating machines.

Measurements on rotating shafts and evaluation criteria. Part 1:
general guidelines.

Paints and varnishes - Corrosion protection of steel structures by
protective paint systems - Part 2: classification of environments

Rolling bearings - Dynamic load ratings and rating life

Mechanical vibration of rotating and reciprocating machinery -
Requirements for instruments for measuring vibration severity

Paints and varnishes - Evaluation of degradation of coatings -
Designation of quantity and size of defects, and intensity of
uniform changes in appearance - Part 3: Assessment of degree of
rusting

Mechanical vibration - Balancing - Shaft and fitment key
convention

Professional Documents

Reference Title
Not applicable
Regulations

Reference Title

Not applicable
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Codes
Reference Title

Not applicable

Other documents

Reference Title

Not applicable

Total General Specifications

Reference Title

GS EP COR 350 External protection of offshore and coastal structures and
equipment by painting

GS EP COR 354 External protection of onshore structures and equipment by
painting

GS EP ELE 079 Electrical apparatus for potentially explosive gas atmospheres

GS EP ELE 121 HV Variable Speed Drive Systems

GS EP TEC 007 Obsolescence and Lifetime Cycle Management

3. Abbreviations

EMA Experimental Modal Analysis
FAT Factory Acceptance Tests

LCI Load Commutated Inverter
THD Total Harmonic Distortion

VPI Vacuum Pressure Impregnated
VSD Variable Speed Drive

4. Environment conditions

The minimum degree of protection of enclosures shall comply with the following (according to
IEC 60529):

¢ Indoor equipment IP 23
e Qutdoor equipment IP 55

e Indoor or outdoor equipment  IK 08
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5. General

5.1 Materials, workmanship and suitability

All materials and parts included in the construction of the motors shall be new and unused, of
current manufacture, of the highest grade, and free from all defects and imperfections likely to
affect its performance.

5.2 Specification deviations

The Supplier shall advise Company of any deviations made in respect of this specification at the
time of tendering.

Should this specification conflict with requirements of the listed standards, the Supplier shall
request clarification from the Company.

5.3 Motors for hazardous area

Motors installed in hazardous areas shall be selected as per GS EP ELE 079 requirements.

Motors and accessories shall bear their own marking, according to the mode of protection used.
5.4 Rating and performance

5.4.1 General

Unless otherwise specified in the data sheet, fixed speed motors shall be suitable for
continuous duty type S1 and variable speed motors shall be suitable for duty type S9, at the
rated power and specified ambient conditions without any harmful effects.

Motors, excitation systems and all accessories shall be designed and constructed in accordance
with good engineering practices which shall result in an expected lifetime of at least 20 years.
The machines shall be suitable for at least five years uninterrupted operation under the
conditions specified.

5.4.2 Auxiliary supplies

Unless otherwise specified in the data sheet the voltages provided by Company for auxiliary
equipment shall be:

e 400 V AC - 3 phase from normal supply (earthed through a 150 mA high impedance)
e 230V AC - Phase / Neutral TT or TNS from normal supply

e 230V AC UPS - 1 phase floating

o DC voltage - 24 or 48 V DC floating.

The auxiliary loads shall be included into the power balance.

5.4.3 Start-up

Unless otherwise specified, fixed speed motors shall be designed for direct-on-line
asynchronous starts, in this case fixed speed motors shall be designed for heavy duty 1000
starts/year for the mechanical system and electrical system.
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5.4.4 Sudden short circuit

The motors shall be designed to withstand without damage a short circuit of any kind (and at
least 300% of the rated motor current) at the terminals, whilst operating at rated load and 105%
of rated voltage, for a period of three seconds.

5.4.5 Pulsating stator current

The motors driving equipment which requires a variable torque during each revolution (e.g.
reciprocating compressors) shall have sufficient inertia to limit the variations in motor stator
current to a value not exceeding 20% of the rated current.

5.4.6 Form and symmetry of voltages and currents

The motors shall be able to operate on an unbalanced system as defined in IEC 60034-1
paragraph 7.2.

For fixed speed motors, the performance of the equipment shall not be affected by Harmonic
voltage THD up to 10% and each Individual Harmonic Distortion within the limits of class 3,
tables 3 and 4 of IEC 61000-2-4.

Should the limits of deformation and balance occur simultaneously in service at the rated load,
this shall not lead to any deleterious temperature in the motor and the excess resulting
temperature rise or temperature related to be limits specified in this standard shall be not more
than approximately 10K.

5.4.7 Harmonics

For fixed speed motors, when tested in open circuit and at rated speed and voltage, the voltage
THD shall not exceed 3% and individual harmonics voltage shall not exceed 2%. The
Manufacturer shall specify the maximum acceptable harmonic rejection from consumers to
motor to operate in satisfactory conditions.

For variable speed motors, the Manufacturer shall liaise with the VSD Supplier to take into
account the effects of harmonics and inter harmonics of the VSD on the motor design.

For variable speed motors, when used with a Load Commutated Inverter (LCI), the losses shall
be determined using the IEEE Std 115 test procedure amended by IEEE Std 995 for harmonic
losses and auxiliary losses.

5.4.8 Windings insulation level (Stator and Rotor)

For fixed speed motors fed via vacuum circuit breaker, the Contractor shall indicate to the
Manufacturer the maximum dV/dt expected on the motor terminals in order to assess the motor
insulation levels.

Variable speed motors shall comply with the minimum motor insulation levels as per
IEC 61800-4 requirements. The Manufacturer shall liaise with the VSD Supplier to take into
account the expected voltage stress on the motor winding insulation system as a result of
transient peak voltage values, peak rise time and repetition rate.

5.4.9 Excitation system

For fixed speed motors, the excitation system shall be designed for a rated power factor of
0.8 leading (overexcited) at rated output, expressed in kilo-volt-amperes, and with the motor
voltage between 90% and 110% of the rated value.

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written authorisation from the Company.
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Excitation system shall be rated for at least 110% of the excitation current required during full
load operation at rated voltage and rated power factor.

Excitation system shall have a thermal protection of the rotor based on excitation current
measurement.

Fixed speed motors shall be supplied with a separate panel which contains the excitation
system, regulation equipment, local control switches and/or pushbuttons, etc. Excitation system
shall be equipped with an automatic power factor controller capable of maintaining the power
factor within a margin of £ 2.5%.

For variable speed motors, the following shall apply:
¢ The excitation panel shall be included within the VSD panel
e The excitation system shall be controlled by the VSD

e The excitation current shall be cancelled as soon as a trip is triggered by the VSD.

5.4.10 Earth faults

The Manufacturer shall provide Company with the external earth fault withstand capability
curve: ip = f(t).

For fixed speed motors, unless otherwise specified in the data sheet, the minimum requirement
current shall be 30A for three seconds, without exceeding the specified temperature rise limits.

For variable speed motors, the Manufacturer shall liaise with the VSD Supplier to define the
earth fault current and the associated time.

5.4.11 Mechanical

5.4.11.1 Transient air-gap torque

The Manufacturer shall state the maximum transient air-gap torque during 2 or 3 phase short-
circuit faults.

For fixed speed motors, the Manufacturer shall state the maximum transient air-gap torque
during asynchronous start and reconnection after power interruption.

5.4.11.2 Critical speeds

Motor with a rigid and subcritical rotor bearing shall have the first critical speed not lower than
125% of the rated speed. For motor with a flexible, overcritical rotor bearing, the first critical
speed shall not be above 80% of rated speed and the second not lower than 125% of rated
speed.

The driven equipment Manufacturer shall perform a torsional analysis of the complete system.
The motor Manufacturer shall provide all required data in a timely fashion to allow this work to
proceed including dimensional data to prepare the torsional model as well as motor air-gap
torque and dynamic torque characteristics during system fault conditions.

In addition for variable speed motors, the motor Manufacturer shall liaise with the VSD Supplier
and driven equipment Supplier to take into account, as part of the torsional analysis, the torque
pulsations produced as a result of VSD voltage and current harmonics.

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written authorisation from the Company.
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5.4.11.3 Vibration

The maximum relative shaft displacement and the maximum combined mechanical and
electrical run-out shall not exceed the values indicated by Table 2 vibration grade B of
IEC 60034-14 The maximum relative shaft displacement shall include the run-out.

The maximum bearing housing vibration magnitude in displacement, velocity and acceleration
shall not exceed the values indicated by Table 1 vibration grade B of IEC 60034-14. With a free-
suspension mounting condition, the test bench rigidity shall correspond to the rigidity of the
machine mounted “in situ”.

Vibration of the motor frame, including terminal boxes, shall not cause any damage to the
machine and shall be limited to 4.5 mm/s.

The maximum allowable vibration levels shall apply for testing the machine alone in the factory
and testing the machine mounted “in situ”. These levels shall apply to all operating
temperatures between ambient and maximum operating temperature, and all operating
conditions between no-load and maximum capability, and all levels of bearing oil viscosity
between the minimum and maximum specified for the bearings.

For variable speed motors, the Manufacturer shall carry out an EMA (Experimental Modal
Analysis) to identify potential resonances in the stator structure, especially in the winding heads.

6. Construction requirements

6.1 General

Products that are highly toxic to the environment or that are considered potentially carcinogenic
(e.g. asbestos) shall not be used. The use of hygroscopic materials shall be avoided. Materials
shall be selected to prevent contact corrosion.

Motors shall have jacking bolts or facilities to raise the machine with the aid of a mechanical
jacking device to facilitate alignment of the motor with the driven equipment.

Safety during operation and maintenance shall be carefully considered during design of the
motors and auxiliaries.

Frames shall be equipped with two earth connection facilities located at readily accessible
locations on opposite sides of the complete skid. In case of a remotely located terminal box, an
earth connection shall be provided within the box.

6.2 Machine cooling

Unless otherwise specified in the data sheet, cooling method shall be as per IEC 60034-6 and
as following:

e |ICOAlforlIP 23
e |C 4A1A1, IC 5A1A1, IC 6A1A1L, IC 6A1A6 or IC 8AIWT for IP 54 or IP 55.

Cooling system assemblies shall be designed such that the natural frequency of vibration is
neither excited by the motor running frequency nor its harmonics.

Number of cooling pumps and fans shall be designed with n+1 redundancy.

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written authorisation from the Company.
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6.2.1 Air-to-water cooled machines

Each cooler shall be provided with a water leakage detector of piezzo type. The water
box/header construction shall be such that leaking tubes can be readily plugged and that all
tubes are accessible for cleaning.

Machines shall be provided with local temperature indicators for water inlets and outlets and
also cooling air temperature detectors to measure the temperature of the primary air after the
heat exchangers.

Primary coolant shall always be air.

Secondary coolant shall be treated water and may be either sea water or fresh water,
depending on local availability.

Where seawater is circulated within the heat exchanger then double tube design shall be used.
In case of fresh water, single tube design shall be used.

Tubes/header/waterbox shall be made of Cupro-Nickel for both sea or fresh water coolant
provided that maximum flow speed (including turbulence effects) is lower than 2.5 m/s and the
water circulation is permanent.

Tubes/header/waterbox shall be made of stainless steel 316L for fresh water coolant whenever
maximum flow speed (including turbulence effects) is more than 2.5 m/s or the water circulation
is not permanent (ex motor not permanently in operation).

For sea water application where maximum flow speed (including turbulence effects) is more
than 2.5 m/s, tube/header/waterbox material selection shall be made on a case by case basis,
depending on temperature ranges and after evaluation of crevice corrosion risks.

Tubes/header/waterbox may be made of carbon steel for onshore installation without any
environmental corrosion risk (H,S) and where fresh water is available.

Whatever the coolant and operation configuration, the tube/header/waterbox material choice
shall be subject to written Company approval after a complete corrosion study carried out by
Contractor.

For motor above 15 MW, dual coolers (complete with separate water boxes, valves and
dedicated leakage detector) shall be fitted, each capable of meeting at least 60% of cooling
requirements of full rated output of motor.

Unless otherwise specified in the data sheet, the “remote” heat exchanger, required for cooling
the treated water in a closed circuit, is provided by the Company.
6.2.2 Air—to-air cooled machines

Cooling air for air-to-air machines shall be obtained from a dedicated air intake system via
filtration. The motor Manufacturer shall liaise with the driven Manufacturer to ensure all
requirements are satisfied and all ducts, fans, etc. are provided.

6.3 Stator frame

6.3.1 Frame

The stator frame shall be of heavy duty cast or fabricated steel construction. The motor frame
and bearing supports shall have sufficient strength and rigidity to avoid distortion or increased
vibration as a result of external mechanical forces such as tightening of fixing bolts.

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written authorisation from the Company.
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Boroscopic inspection point(s) shall be provided to facilitate the inspection of the winding
overhang.

6.3.2 Magnetic circuit

The magnetic circuit shall consist of low-loss laminations securely held in position.

6.3.3 Windings

6.3.3.1 Impregnation (Stator and Rotor)
Windings shall be provided with Vacuum Pressure Impregnated (VPI) process.
For low voltage exciter and rotor fed with a voltage below 380V, dip impregnated is acceptable.

6.3.3.2 Insulation class and temperature rise

The insulation of the rotor, stator and exciter windings shall be class "F" and the temperature
rise shall be class "B" at rated current.

6.3.3.3 Exciter

Windings of the main exciter and pilot exciter shall be of high quality enamelled wire with
suitable earth and inter-phase insulation level which shall be in accordance with IEC 60146-1-2.

When a permanent magnet exciter is used, it shall have its magnets energised so as to avoid
any subsequent intervention after an adverse electromagnetic field environment, consecutive to
transient phenomena such as heavy short-circuits.

6.3.3.4 Stator

The stator windings shall consist of identical coils made of enamelled wire or preformed copper
bar conductors covered with mica materials or equivalent.

Windings shall be adequately supported, braced, and blocked to withstand without damage the
dynamic stresses occurring during short-circuit and to limit winding vibration through the motor
speed operating range in order to avoid subsequent cracking of the winding insulation.

For variable speed motors, the stator structure shall be decoupled from the motor frame in order
to avoid stator vibration transmission to the motor frame.

The stator windings shall be externally star connected.

Unless otherwise specified in the data sheet, each stator winding shall be fitted with
2 PT 100 Resistance Temperature Detectors in the hottest part of each phase winding. RTD’s
shall be either three or four wire types.

6.3.3.5 Rotor

The field windings shall be made of copper protected from corrosion with either resin or varnish.
The field coils shall withstand all normal transient conditions (electromechanical and electro-
dynamical stress) occurring during a balanced or unbalanced short circuit.

6.3.4 Anti-condensation heater

Anti-condensation heater shall be designed to avoid deterioration of the motor due to
condensation.

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written authorisation from the Company.

Page 12/30



Exploration & Production

General Specification Date: 01/2012

GS EP ELE 114 Rev: 01

Unless otherwise specified in the data sheet, heaters shall be of a fully insulated design and
suitable for 230 VAC supply.

6.4 Terminals and terminal boxes
The motors shall be provided with separate terminal boxes between power and control circuits.
All electrical connections shall be brought to terminals.

Power terminal box shall be sized according to connection constraints (cable’s type Cu or Al,
section, bending radius, lug’s size, etc.).

The powered terminal box shall be accommodated to put all required current transformers for
control, measurement and protection.

For motors rated 1MW and above, the star point shall be brought out of the enclosure in a
dedicated terminal box. For motor rated 2MW and above, this terminal box shall be sized to
accommodate installation of differential protection CTs. Differential protection do not apply for
motors fed by a LCI.

For motors rated 5MW and above, Rogowski coils shall be installed in the power terminal box to
allow partial discharge measurements on-Site and monitor any evolution/trend compare to FAT
records. For fixed speed motors, use of partial discharge capacitive sensors is subject to
Company approval. Clamping devices to withstand short circuit currents shall be provided within
the main terminal box for cable connections, to separate and support the conductors.

In auxiliary cable connecting boxes, unused wires of multicore cables shall be brought to
terminals.

Cable gland plates or cable transits shall be provided, and shall be non-magnetic for single core
cable connections.
6.5 General requirements related to EEx”p” design

An automatic leakage compensation unit shall be supplied by the motor Manufacturer and shall
ensure the necessary purging cycle prior to the motor start and maintain the minimum required
pressurisation during motor operation.

No external power supply shall be required. All the controls shall be performed from the
Instrument Air supplied by others. The motor pressurisation system shall be equipped at the air
inlet with a filter (40um or lower) and its by-pass.

All hardware shall be preferably mounted on the motor pressure control cabinet.

Any pressure decrease under a pre-set threshold (Imbar for example) shall initiate immediate
equipment shut down and shall be signaled remotely to the Process Control System.

6.6 Rotor

6.6.1 Shafts
Rotor shafts shall be one piece, heat-treated forged steel construction.

Welding on finished shafts and rotors is prohibited. Shafts and/or spiders subject to welding
shall be stress relieved after welding.
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The rotor shall withstand without any mechanical damage or permanent distortion:

e The maximum torque variations under operating conditions: short-circuit, emergency
shutdown, pulsating torque, etc.

e The maximum overspeed.

6.6.2 Balancing

Rotor balancing shall be conducted at rated speed, and shall be followed by an overspeed test
at 1.2 times rated speed for at least two minutes.

Impedance of the rotor shall be measured before and after the test to detect loose connections.
Balancing shall be conducted with half coupling.

Rotor shall be equipped with provisions, which allow addition of balancing weights by use of
bolts in specially threaded holes directly in the rotor body.

Balancing weights shall not be of lead or similar ductile material.

Fans could be separately and individually balanced prior to mounting on the rotor shaft. Fans
shall be of non-corroding material or shall be effectively treated with a corrosion resistant
coating (after balancing of the rotor assembly).

6.7 Rotating exciter

The rotating exciter shall be of brushless type.

The current rating of the semi-conductors utilised in the rotating rectifier shall not be less than
200% of the maximum current flowing through the elements at maximum continuous excitation
current.

The rotating exciter diodes shall be of hermetically sealed silicon type protected against
abnormal transient conditions by surge protector.

When a parallel connection of semi-conductors is used, the above current rating shall be not
less than 220% for the parallel group.

The repetitive reverse blocking voltage rating of the semi-conductors shall be not less than
200% of the maximum peak voltage generated by the main exciter.

Both the Permanent Magnet Motor and the rotating brushless exciter shall be mounted outboard
of the bearing.

Excitation protection system shall be able to detect the failure of any diode in the rotating
rectifier bridge assembly.

When applicable for fixed speed motors, the voltage transformer for the AVR power supply and
motor voltage sensing shall be located within the motor switchboard or dedicated cubicle.
6.8 Maintenance access

The motors shall be fitted with suitable inspection plates and access covers which shall be
designed for quick and simple removal.

Access shall be provided to measure air gap at Drive End and No Drive End.

Access to the rotating excitation rectifier equipment shall be adequately sized to permit easy
maintenance.
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Ease of rotor withdrawal to facilitate rapid inspection and repair in service shall be considered
as a highly desirable feature.
6.9 Motor earthing

The motors shall be equipped with two external earth lugs located at readily accessible
locations and at least 15 mm diameter located on opposite sides of the complete skid.

In the case of a remotely located terminal box, an earth connection shall be provided within
each box.

Unless otherwise specified in the data sheet, the shaft shall be electrically connected to the
earth terminal, when all bearings and the rotor winding of a machine are insulated.

The motors shall be fitted with bonding straps across joints within or between the main
enclosure, terminal box, the bedplate and the heat exchanger.
6.10 Bearings

Unless otherwise specified in data sheet, both bearings (drive and non drive end) shall be fully
insulated from the motor frame to prevent the flow of shaft currents.

It shall allow correct bearing insulation resistance measurement during operation without
bridging the insulation.

Piping and instrument connections shall not bridge the insulation.
This bearing shall be adequately labelled to indicate the presence of insulation.
Shaft earthing shall be made at drive end bearing side by the use of slip ring or brush.

At Non Drive End side, a slip ring or brush shall be used for the Rotor Earth Fault protection
(64R).

Sleeve bearings shall be of the self aligning type.

The bearing design shall be such that the replacement of liners will be possible without the
removal of the rotor, the lower half of the end bell or plate, the coupling or the exciter.

Each bearing shall include as a minimum:

e Dual or two resistance temperature detectors (located in the area of minimum oil
thickness), giving bearing white metal temperature. RTD shall be PT100, three or
four wire types

¢ Local oil flowmeter or il level gauge
e X-Y vibration probes (if specified in Project particular specification)

e Accelerometer.

6.11 Lubrication

Lubrication system shall be common for the motor and its driven equipment, in accordance with
mechanical specification.

The Manufacturer shall liaise with the driven equipment Supplier to obtain information on low-
speed requirements to adapt his bearing lubrication system (i.e. Jacking oil requirement).
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6.12 Motor protection
Refer to Appendix 1 and Appendix 2.

For the stator differential protection, one set of CT's shall be located within the motor terminal
box and one set in the incomer cubicle of the switchboard, in any case the motor Manufacturer
shall provide the current transformers.

Other protection devices as recommended by the Manufacturer shall be submitted to Company
approval.

All the recommended settings shall be provided by the Manufacturer prior to FAT.

6.13 Labels and rating plates

The motor shall be fitted with a rating plate as defined in the IEC 60034. Also, labels shall be
provided for all auxiliary terminal boxes.

Terminal boxes shall be fully and clearly identified in accordance with the drawings using
engraved traffolyte labels with black letters on white background. Labels shall be attached to
non-removable parts using corrosion proof screws.

The Manufacturer shall supply a second rating plate to be mounted on the main equipment.

6.14 Noise levels

Motor noise levels shall comply with IEC 60034-9. For motor rated above 5500 kW, noise level
shall be submitted to Company for approval.

6.15 Special tools

A complete set of any special tools required for operation, maintenance and testing shall be
provided.

The Supplier shall provide a list of special tools, individually priced, with his quotation.
7. Inspection and testing

7.1 Qualification tests

The Supplier shall supply type test certificates carried out on similar equipment in accordance
with the IEC publications along with this proposal.

e Short-circuit current test at a voltage 0.5 times the rated voltage

e Hot spot temperature test

¢ Short circuit test for reactance and time constant determination at reduced voltage
¢ Noise level

e Occasional excess current test.

7.2 Test during production

For variable speed motors, an impact test using modal hammer shall be done to identify the
potential resonances frequencies in the stator structure.
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7.3 Factory Acceptance Tests (FAT)

FAT’s shall be carried out in the presence of Company at the Manufacturer's works and shall
comprise routine tests in accordance with the relevant standards and other additional tests
when specified in the data sheet.

Unless otherwise specified in the data sheet, these tests shall be carried out individually on
each machine.

When tests are required for just one machine, the Company select which machine will be
tested.

7.3.1 Tests shall be carried out prior shipping any motors. Routine tests

A test certificate shall be supplied for each machine.

Physical inspection for compliance with specification and standards
Dimensional checks

Insulation resistance test on all windings, heaters, RTDs, etc.
Power, frequency and voltage withstand test

Cold winding resistance measurement of stator, rotor and exciter

Measurements and calculations of all stator impedances saturated and non saturated

reactances (Xd, Xq, Xo, X'd, etc.)
No-load saturation test

Phase sequence

Dielectric tests

Polarization Index as per IEEE 43
Partial Discharge measurement

Overspeed test

Bearings vibrations tests and shaft displacement tests (unfiltered) from 0 to 120% of the

rated speed and determination of critical speed.

Bearing temperature rise at no load, full speed

Sleeve bearing inspection plus insulation measurement if any

Running tests on all auxiliary devices, sensors, anti-condensation heater, etc.
Rotor balancing test (during manufacture)

Calculation of efficiency at 50%, 75% and 100% load, at rated power factor

Open-circuit voltage harmonics measurement (THD and individual harmonics).
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7.3.2 Full load tests
When full load tests are required in the data sheet, the following tests shall be carried out:
o Measurements of efficiency at 50%, 75% and 100% load, at rated power factor
e Motor heat run test
- Measurements:
. Winding insulation resistance after heat run
. Temperature rise
. Vibrations
. Bearing temperature rise
¢ Full load wave analysis

¢ Voltage and current phases balance.

7.4 Testreports

A pro-forma of test reports shall be presented to the Company for approval prior placing the
order.

The test reports shall detail as a minimum:
e The expected theoretical values
e The tolerances

e The results of the measurements, including if applicable, any intermediate value which
has caused a temporary rejection.

The test reports shall be included in the Contractual technical documents, and shall be
considered as an integral part of them.

8. Design Life & Obsolescence
Facilities are typically designed with an expected design life in the order of 25 years.

The motor design shall therefore take into account the requirement that the equipment will most
probably require to be upgraded during the design life of the facilities in particular for all the
electronic based components (excitation system, electronic protection relays, purging system
relays, etc.). These requirements shall be incorporated from Basic Engineering stage.

The design will include provisions to allow an upgrade of the motor to be performed with
minimal disturbance.

All hardware and software that may be developed by the Supplier further to the motor delivery,
shall ensure full ascending compatibility to allow for easy replacement of equipment that
became obsolete with limited reconfiguration.

At the Bid stage, the motor Supplier shall detail his lifecycle management strategy focusing on
product obsolescence, support options and further migration alternatives. The
lifecycle/obsolescence management plan and associated cost shall be part of the Bid process
evaluation.
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The motor Supplier shall complete an inventory of all provided equipment (hardware and
software) matching to different lifecycles phases, including all Sub-Vendors equipment (e.g.
AVR, protection relays).

Motor Supplier shall guarantee that:

Machine components (including software and hardware) shall remain in the “active
products” range (i.e. supporting developments and releases) over a period of at least
15 years after the SAT

An announcement to Customer is provided 5 years prior the end of the commercial phase

Motor components (including software and hardware) shall be fully supported and
available over a period of at least 25 years after the SAT

Maintenance services including availability of engineering services shall be available to
support the motor during the plant life time.

Obsolescence and life time cycle management shall be in accordance with GS EP TEC 007.

9. Documentation to be provided

As a minimum, the following drawings and documentation shall be supplied according to the
specified schedule:

Motor quality plan

General arrangement of motor

Motor rotor detail drawings

Arrangement details of auxiliary equipment
Detail drawings of all terminal boxes
Rating plate and nameplate drawings
Short circuit current versus time

Data sheet showing full machine characteristics: short circuit ratio, saturated and non
saturated reactances (Xd, X'd, X"d, X2, X0, etc.), time constants (T'do, T'd, T"d, etc.), etc.

Motor capability charts and P-Q diagram

Preliminary protection setting recommendation

Transient torque analysis

Torque-speed curve (variable speed motors only)

Stator Experimental Modal Analysis

Operation and maintenance manuals and technical details
Spare part list for commissioning and two year operation

Obsolescence management dossier.
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10. Other references

Following documents are applicable:

Standards: IEC 60034-5, IEC 60072, IEC 60085, IEC 62262, IEC 62402, ISO 281,
ISO 2954, 1SO 4628-3, ISO 7919-1, ISO 8821, ISO 12944-2.

Total General Specifications: GS EP COR 350, GS EP COR 354, GS EP ELE 121.
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Appendix 1 Fixed speed motors protections
Protection ANSI Code Action

Bearing overtemperature 26 Alarm (1%) and Motor trip (2"

Bearing vibration 39 Alarm (1%) and Motor trip (2"

Stator winding overtemperature 26 Alarm (1%) and Motor trip (2")

Coolant overtemperature or failure 26 Alarm

Stator Instantaneous phase overcurrent 50 Motor Trip

3 phases stator overcurrent 51 Motor Trip

Stator thermal overload 49 Motor Trip

Neutral voltage displacement 59N/64S Motor Trip

Phase unbalance 46 Motor Trip

Stator under/over frequency 81 Load shedding or Motor Trip

Stator under/over voltage 27-59 Motor Trip

Stator differential overcurrent 87 M Motor Trip

Excitation stator winding overtemperature 26 Alarm (1%) and Motor trip (2"

Rotor Instantaneous phase overcurrent 50 Motor Trip

3 phases rotor overcurrent 51 Motor Trip

Rotor thermal overload 49 Motor Trip

Rotor earth fault 64R Motor Trip

Field failure or loss of synchronism 40 Motor Trip

Rotating rectifier diode failure 94 Motor Trip
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Appendix 2 Variable speed motors protections

Appendix 2

Protection ANSI Code Action
Bearing overtemperature 26 Alarm (1%) and Motor trip (2"
Bearing vibration 39 Alarm (1%) and Motor trip (2"
Stator winding overtemperature 26 Alarm (1%) and Motor trip (2")
Coolant overtemperature or failure 26 Alarm
Stator Instantaneous phase overcurrent 50 Motor Trip
3 phases stator overcurrent 51 Motor Trip
Stator thermal overload 49 Motor Trip
Neutral voltage displacement 59N/64S Motor Trip
Stator over frequency 81 Motor Trip
Stator over voltage 59 Motor Trip
Stator differential overcurrent (1) 87 M Motor Trip
Excitation stator winding overtemperature 26 Alarm (1%) and Motor trip (2")
Rotor Instantaneous phase overcurrent 50 Motor Trip
3 phases rotor overcurrent 51 Motor Trip
Rotor thermal overload 49 Motor Trip
Rotor earth fault 64R Motor Trip
Field failure or loss of synchronism 40 Motor Trip
Rotating rectifier diode failure 94 Motor Trip

(1) Except for motor fed by a LCI.

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written authorisation from the Company.

Page 22/30




Exploration & Production

General Specification Date: 01/2012
GS EP ELE 114 Rev: 01

ToTAL
Appendix 3

Appendix 3 Data Sheet
HV Synchronous Motor

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written authorisation from the Company.

Page 23/30



Exploration & Production

General Specification Date: 01/2012

GS EP ELE 114 Rev: 01

TOoTAL

Appendix 3

DATA SHEET N[

Project: (|
ToTAaL DS EP[ELE 114
Exploration & Production Fev. 00 -02/2011

[HV Synchronous Motoi

Rev. Datz
Whitten
Verified
Approved

e
] )
i
] )
EEEE
] )
EEEE
] )

i
| iy
R
I

+

Appel d'offres/Call for render | | Commande/ Order O

= '_-.| re de moteyrs

Tag number Number of mofors

CONDITIONS DINSTALLATION
SITE ENVIRONMENTAL CONDITIONS

Lizu dinstzllation
Eife

| Cn-shore [ Off-shore [
Temassaus Mayennzs annusls . axi = ini
Ambin moerstrs Vioariy sverage C Maximum C Minimum

Altitude (51> 1000 m) Hygrométns %
Alfifude (i » 1000 m above ses level) m Hurmidify

Corrosive aimosphers a Ses spray a Has [ Otther

Localisation {IEC &00TS-10) s Haors zone Paolluticn
Locafion zerez [ Safe area a Pollufion I:I

TYFE DE MOTEUR
MOTOR TYFE

Meteyr Sfrsqusneafe [ Meteyr 2 frequsneg vanatle [
Fixed spesd mofor Vanzble speed mofor

CONNECTION DU MOTEUR A FREQUENCE FIXE AU RESEAL
FIXED SPEED MOTOR NETWORK CONNECTION

Régime de Limitation du cowrant de défaut & la tems Temps d&limination
Neufral ggrihing Earfh fawlf current fimifzfion A Cleznng fims L33

Distgrsion Hamanique THD | Résgaypublc

THL Harmoniz disforfion Fublic: gnid

Cos phidsmands.
Fower facfor required

gt mazimum affendy kViusec
Maximum JV/df expecied

Methode de démarrage (DOL, Soft Starer)

Etarfing Mefthod (DOL. Soff Sfarfer)

CARACTERISTIGUES DU MOTEUR
MOTOR DATA

Puissance nominle Tension nomingle v
Rafed oufpuf power bYA. Rafed volfage

¥iesss namingls Rpm Ersausnzs Hz
Rafed speed Frequency

Sanvica typa Growpement du maténiel (CEI 6007T5) Classification en tempsraturs
Duty type Apparafus grouping (1EC 60079) Temperafure classification

Column I=TT GIank Tor reviSon numoer 4

el e oo oy o e g el fefef o e e et 4 A T A

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written authorisation from the Company.

Page 24/30



TOoTAL

Exploration & Production

GS EP ELE 114

General Specification

Date: 01/2012

Rev: 01

J

"

Exploration & Production

Appendix 3

DATA SHEET N®

Project:

DS EP ELE 114
Rev. 00 - 02/2011

HV Synchronous

Motor

Appel d'offres!Call for rendar

| commandgsarder

O

Maode de protection
Type of profection

Indice de protection |P
Cregres of profecfion (P

Enrzylzmants stator

Stafor windings

Entsulsmients, rotor

Rofor windings

el et 1

P55 [

---:.- R T

|'.l'.|5 wizfion class

Bxox O

el ]
Ofher

Slazzsdchauffzmeant
Temperafure nse class

Mombrs de bames sories
Number of power fermminzls

||

Type de charge entrainés (Ventilstewr, Fompe Compresseur)

Criven load (Fan, Pump, Compressar.....)
MOTEUR A FREQUENCE VARIAELE

ed [

VARIABLE 5PEED MOTOR
Flage g ynesse ae Rpm A Rpm
spesd Hange from lo
Column IS DISnK Tor reviSIon numoer §
Thic documeant Ic the propasiy of Tota UET Nt e s, producsd or dicsloced fo othere wihout wiriten authorication from the Comp:

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written authorisation from the Company.

Page 25/30




Exploration & Production

General Specification

Date: 01/2012

GS EP ELE 114 Rev: 01
ToTAaL
Appendix 3
-\ a
’ DATA SHEET N*
- Project:
DS EP ELE 114
) HV Synchronous Motor
Exploration & Production Rev. 00 - 0272011
Appel d'offres/Call for render O | Commands/ Grder O
= |-
3 Niveau de bruit maximum admissible CE| 60034-5 4B T
q Mzximum permissible noise level T
= |-
[:] Mode de reigidisssman (CEl 60034-5) Auto yentils Maoto ventils n
T | Coolng spsiem (IEC 600546 Zelf ventilzted II:] Mato ventilafed Ic T
E
] Far réfrigérant 0 Airl air 0 Airfeau 0 Exhangeur double tube 0 ]
0 Ey cooler CACA CACW Couble fube exchangar ]
:% E,al.-:aml:‘ Esudoycs 0 Eau circuit ferme 0 Eau circuit gyyert 0 T
L Sea water Soff waker Closed circwif wafer Cpen circuif waker ]
P —
LE Type d zdditif 3 Nesu de refroidissement Pouwrcentage d additif dans Mesu :
16 Type of addifive in cooling wafer Addifive percenfage in cooling wafer %
= —
T8 | Temp entrée da[egy Temp de sortie de lNeau Matérizu Tube, boite 5 eau
T3 | Inlet Water Temperaturs Outlet Wiater Temperaturs Tube\Water Boo: Material CE
]
21 | Pression & lentres bars | Pertes de charges maximum bars T
T2 | Inlgt pressure | Maximum Qifferentis| Pressurs 3 ]
i) T
pZ Falizrs NS emEnts prEsoMENtS 1y Goussinsls, nascilant =7 |
e} Beanngs Foller beanngs Fre lnaded roller beanngs Zleave beanngs Titingpad ST |
el
ET Classe de vibrations selon 150 10816-1: P Aulre B ]
[T5]  Vibration olsss scoomingfo 150 108761 291 L mmisms Other mmis e ]
=
W | Typedascoupkment =]
k§ Coupling fype T
z ]
%] EXCITATION DU MOTEUR A FREQUENCE FIXE |- ]
34 FIXED SPEED MOTOR EXCITATION |-
35
stEma 3fiom Local Adsnends T
;F Excriafion typs Local ( Zeparafe O ]
3B T
= ACCESSOIRES 7]
47 ACCESS0RIES ]
T |-
&2 | Capteur de vibration X-¥ palier Hombre T ]
IT | - bearing vibration defecfor Humber ¥pE
T T
45 Purges eau de condensation 0 Capteur de mesures des décharges partielles 0 ]
45 Condensed wafer drain Farfial discharge monifoning sensor
T T
Coiumn e BISnK ToT rEv 510n nUmber 4

hic documsnt Ic the properiy of T

This document is the property of Total. It must not be stored, reproduced or disclose

d to others without written authorisation from the Company.

Page 26/30




Exploration & Production

General Specification Date: 01/2012
GSEPELE 114 Rev: 01
TOTAL
Appendix 3
-\ -
’ DATA SHEET N°
- Project:
DSEP ELE 114
) HV Synchronous Motor
Exploration & Production Rev. 00 - 02/2011
Appel d'offres/Call for render O | Gemmands/ Order O
Z ites.a Pasition FAvec FE 0 Typede FE
3 Main ferminal box Locafion With cable glands Type of gland
T L
5 TC protection differentielle dans boite 3 bornes - -
[ Currenf fransformers infalled in the ferminal box er= g = o
T
T | Gible de puissance 7 Tieglaie ] Unpglaits ]
] Fower cablz B Thres cores cable Single core cable
W —
11 Section 4 Cuirs 0 Alumiinism 0 Nembrs par phase
I Cross secfion mm Copper Aluminivm Quanfify per phase
13
L) ClAmAE SR Dismstrs suramurs: Diamats extereur:
L] Diametzr an mm Cizmeter on armour mm Quter sheath dismefer mm
16
1T | Boites 3 horngs auxilaires Mombrs Mode de protection
18 | Auxilianes jonciion boxes Number Frofectfion of enclosure
k]
20 AvecPE 0 Nature
27 With cable glznds Type
Ll
Z3 | Peinture Standard fournisseur 3 soumattre avec Moffre pour approbation m Specif Client N* G5 COR 350 m
L) Painfing Manufacfurer's sfandard fo be submiffed with fhe bid for spproval Cusfomer specif N°GES COR 350
5
76| Sources auxilisires dispanibiss - sav Do ]
T | Available sweilizry supplizs 4voc [ 2voe O
]
= E55AI5
k1] TESTS
T
2 Réception usine - 0 Présence d'un représantant du cliznt 0 Réception syr site 0
kx] Facfory's sccepfance fests With cliznf's inspecfor Eite scoeptance fests
Z )
2% | Essais.de routine Sur[ensemble des moteyrs 0 Sur un des moteurs au chob du client 0
30 Routine rests Cn each mofor Cin one mofor selecied by CLIENT
T
| Essais complets. Sur[ensemble des moteyrs 0 Sur un des moteurs au chob du client 0
2] Full tests Cn each mofor Cin one mofor selecied by CLIENT
40
1 | Mesure des impédances synchrones 0 Test anti condensation 0 Mesures des décharges partislies 0
4z Mofor synchronows impedance Anfi-zondensafion hesfer Fartial discharge messurement
13
44 Essaide survitesse 0 Vibrations paliers 4 vide 0 Déplacements o arbre &t run-out 0
45 Overspeed fest Eearings vibrafions af no-load Run-ouf and shaff displacement
45
47| Eszais speciam ]
4z Special fests
43
w0
51 CONDITIONS PARTICULIERES
] SPECIAL REQUIREMENTS
%]
¥ | Comptabilité Slectromagnétiques selon CEl 51000 0 Installations électrigues 3 bord des navires CE 60IE2 0
B0 Eleciromagnetic compafibilify a5 per [EC 67000 Elecincal insfalzfions in ships [EC 60052
G
a7 Installation Slectrique 3 bord des navires selon CE| 60052-201 0
o Electnizal installafions in ship 25 per IEG 60052-204
]
G0 | Attestation Texamen de type Par un grganisme agrés 0 Autre
[:1] Type examinzfion cerfificafe By nofified body Cther
[
Column =TT DInk Tor rEvISion nUmber 4
Thic dosumsnt Ic the propsriy of Total. Bmuct not by clorsd, reproducesd or dicekocsd fo otherc without wiriten suhorication from the Compaiy

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written authorisation from the Company.

Page 27/30



Exploration & Production

General Specification Date: 01/2012
GS EP ELE 114 Rev: 01
ToTAaL
Appendix 3
-\ a
’ DATA SHEET N*
- Project:
DS EP ELE 114
) HV Synchronous Motor
Exploration & Production Rew. 00 - 02/2011

Appel d'offres/Call for render O | Commandel Order O
Z CARACTERISTIGUES A FOURNIR PAR LE CONMSTRUCTEUR
3 CHARACTERISTICS TO BE SUPPLIED BY THE MANUFACTURER
)
E Constructs Iype du moteyr Mode de protection
[ Manufacfursr Mofor fype Type of profecfion
T
] Putssanca MmN Tension nomingle v Intensits nominale A Cos phi:
] Ral=d guipout LAl Rafed volfage Rated intensify Fowerfacior
W
11 Vitesse nomingle Fréguence H Raotor
I Rafed speed rpm Frequency z Rofor fype
13
14 Ghzas dechaufisment Glazas diaglation
5 Tempersfure nse class Inswiafed class
17
15 TypedeVED
= VSD Type vsi O Lo O
0 Tenus su GC/Short-cirsult withstanding 300 % during 5
<
Ll
73| Moment dinstis g Constamiedinete |, _ | |

24| Momenf of inerfia Inerfia consfanf
il

20 | Rendement &n % 3 cos phi=t

]
25 | Rendement en % 3 cos phil, B:
20 | Efficiency af power facfor 8

ot
ki
kx] Couple maximum en cas de cowrt-circuit biphass
34 Maucimum forque on 2 phases shorf circuif Kim,
k1]
30 Couple maximum en cas de cowrt-circuit triphass
ar Mauimum forque on 2 phases shorf circuif Kim,
k]
| Impréanation de Lexsitatrise: Vide o Besitaimpeanss o Tensiondalimeniation de [sxeftatios Volt
T Exciter impregnadon: Vacuum Impregnafed Resin Exciter volfage o
r§
4; Tension disolement phase [ temres du stator kv Tension disolement phase [ teme de Mexcitatrice kv
rrl Fhase fo Ground sfafor volfage inswisfion level ms. Fhase fo Ground excifer volfage inswizfion level ms.
45
% | Careasse fonte g asEraMk m auls
47 | Frame casf iron sfesl ofher
45
43| Réastances ! Impedances
4]
21 Synchwang kangiudinala satos | pabamia, Trarsboire longbodrds satote | ganemas. A | | BN
Do | Direch-adls synchronous rongatts S unsauten R [-ET Dimctanls Sansient norgatste S unsgumtess G| | B
%]
54| Subuanaiizis knanwdngls saluss X'ds By, I I
%0 | Direct-axis subfransienf safuraked =5 [ |
]
ET SYDEIINS WATSYEas sande | ganoane Toassiicle o satunde | ganami. &ﬂl | BN
T | meenmtmeanis spmchonous nongatus Sonsaumtes AU [-ET Guacimmes EEen  nongame S unsaueed QY | | o
L]
B0 | Subtrabsiairs URnsysIsalE sRlUER n Capacité phase tame F
61 | Quadrafyre-axis sybfransienf safurafed Xa BH Fhase fo earth capaciance n
[
&3 | Reactance de Potier Reactancs inverse
o fier reactance ml:l Bu Negafive sequence (Linsaf /Saf ) x2 | | Bu
L]

Thic documsnt lc the proparty of Total, B muct not be clorsd, reproduced or dicedoced fo otherc wiihout wiritien suthorication from the Compaimy

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written authorisation from the Company.

Page 28/30



Exploration & Production

General Specification

Date: 01/2012

GS EP ELE 114 Rev: 01
ToTAaL
Appendix 3
-\ -
’ DATA SHEET N®
- Project:
DS EP ELE 114
i HV Synchronous Motor

Exploration & Production Rev. DD - 0272011
1 aotance 3ire Reactance de fuite du stator
Z Zero sequence (safursfeduns afursfed) X0 I:I B4, Amnazfure leskage #larx B4
—
T Rici :
— Resistanses
i Résistance directe Résistance

7 Fositiye seqencs musince RiorRA I:I B4 Megsfive R2 | | B4
—
] Resistance homapolaie
T | Zero sequence resisfance Rﬂ'l:l B4
1T | constantes de temps | Time consants Transitoire 20 phase en count-circuit g 5
Tz Direct axis fransienf shorf circuf
T
T4 | Transitoirz en phase 3 vide . - Transitoire en guadrature 3 vide .,
T5 | Durect sxis fransienf open circuf ml:l = fyre sxis fransienf open circuf m| s
T
LFi strangitpire en phase 3 vide Subtransitoire en quadrature dvide
18| Direct axis subfransient open circuif ml:l fyre axis sub frans. open circud Lo | | 5
Lk
0| Subtransitpins en phase en cowrt-circuit . swbfransioire en quadrsfure en courf-circuf "
Z1 | Durect axis sub fransienf shorf circud } Quadrafyre axis sub frans. shorf circuf La 5
Ll
I3 | Rapport de court-circuit Indyit &n court-cincuit
IT | Ehorf circwif rafio iCR I:I Anvizfure short circu 18 s
4’.5
T6 | CowamgavRANN  Aviee p  Achanenomingls A
ZT | Figld curent: At lond Af rafed load
1_5
25| Caractéristiques du lubrifiant / Lybricans charasrerisics
kI
Eilm Visgosite Gans ath
ki
| Graisse Quantite Eréquense de graissage
T | Grease Cluanfﬁy Greasing frequency
|
37| Type de paliers - G $81% copnss 3 [acsouplament
T | Type of joumal beanng: Cinve end Non drve end
=
| Type de rpulemants - G818 acrnuniamant $81% copnss 3 [acrpuplamant
T | Type of ball beanings: Cinve end Non drve end
1/_
B nauffags Fuissance YW
T | Space heafer Fower !
5
45| Dimensions du mateyr (em) : Largewr Hautewr
qT | Eize of the mofor (om): Lﬂn_:;r*h I.-'I.-‘}d*h Height
=

3 | Masses: Tatale o o
=
EZ | Dimensions de larmoire dexcitation (oml  Longuswr Largsur Hasteur
B2 | Size of the excifation cabinef {om): Lengfh I.-'I.-‘rJffJ Height
|
]
55 | Attestation dexamen detype: Par le gonstrscteur 0 Farun grganisme agraé 0
ET | Type examinafion cerificate Manufzcfurers cerdificate By nofified Body
|
] Nom de [organisme Erence du certificat
(24 Nofified body Cerificafe reference
—
B |
= |

BT TInmn =T DIank Tor rEvISIon Numoer 4
Thie documant ic the propsrly of Tola T muEt not be ora-d, arodused or J4 WO wiri uthor] an #rom th =

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written authorisation from the Company.

Page 29/30




Exploration & Production

General Specification

Date: 01/2012

GS EP ELE 114 Rev: 01
ToTAaL
Appendix 3
\\ a
’ DATA SHEET N*
— Project:
DS EP ELE 114
) HV Synchronous Motor
Exploration & Production Rev. 00 - 0272011
Appel d'offres/Call for tender O | Gemmands Order O

& Pour moteur a surpression interne seulement / For pressurised Ex "px™ moter oply
3
T | | Brsssion Digbit Nmin  Tempsbalavess| e | AdShE(NmH [
5 Frassurs Flow rafe Flushing fime Af flow rafe
[
7| | Fressie switch L Al Theshoid | B3 Trip Threshoid| CHMAFa|  Type |ENEE]
]
10 Elscirovanns Tension
T |Beermvane L Vﬂ’*i‘?—‘ T”Fe|': - ‘

Hanns manysls Mambrs

Hand valve D Quanfify Typ= | CHIN]

Four moteur 3 frequence variable seulement I For variable speed molnr oply
Hegime de neutre Lourant permanent de detaut 3 13 teme autonse A
INeulrl arting Hermanent permssinie S3H 13UR SUTER

L I I I I T [ R e i i
b s R e - e B e B e e e s s B e

Divergences par rapport 3 la spécification

“

.

i
[

[
s

[
LEL

&

iy
=

[
Ly

£
LL

Devigdons from job specificadon

H

hot

-t
F-.

i
[T

]
-+

]
LEL

H

£
-4

]
Ly

]
L

b

“

CHChet CoETiRIRul ot

(&

Mofor manufacturers sfamp

L
i

L
-+

L
LEL

b

L
=4

L
ey

Column 1ET DISnK Tor revision numbeT 4

This document is the property of Total. It must not be stored, reproduced or disclosed to others without written authorisation from the Company.

Page 30/30




	BACK TO ELE LIST
	TABLE OF CONTENTS
	1. Scope
	2. Reference documents
	3. Abbreviations
	4. Environment conditions
	5. General
	5.1 Materials, workmanship and suitability
	5.2 Specification deviations
	5.3 Motors for hazardous area
	5.4 Rating and performance

	6. Construction requirements
	6.1 General
	6.2 Machine cooling
	6.3 Stator frame
	6.4 Terminals and terminal boxes
	6.5 General requirements related to EEx”p” design
	6.6 Rotor
	6.7 Rotating exciter
	6.8 Maintenance access
	6.9 Motor earthing
	6.10 Bearings
	6.11 Lubrication
	6.12 Motor protection
	6.13 Labels and rating plates
	6.14 Noise levels
	6.15 Special tools

	7. Inspection and testing
	7.1 Qualification tests
	7.2 Test during production
	7.3 Factory Acceptance Tests (FAT)
	7.4 Test reports

	8. Design Life & Obsolescence
	9. Documentation to be provided
	10. Other references
	Appendix 1 Fixed speed motors protections
	Appendix 2 Variable speed motors protections
	Appendix 3 Data SheetHV Synchronous Motor

	DASHBOARD
	REFERENCE DOCUMENTS
	STANDARDS
	IEC 60034
	IEC 60034-1
	IEC 60034-14
	IEC 60034-6
	IEC 60034-9
	IEC 60072
	IEC 60085
	IEC 60146-1-2
	IEC 60529
	IEC 61000
	IEC 61000-2-4
	IEC 61800-4
	IEC 62262
	IEC 62402
	IEEE Std 115
	IEEE Std 995
	ISO 10816

	OTHER GROUP SPECIFICATIONS
	GS EP COR 350 - EXTERNAL PROTECTION OF OFFSHORE AND COASTAL STRUCTURES AND EQUIPMENT BY PAINTING (APPLICABLE)
	GS EP COR 354 - EXTERNAL PROTECTION OF ONSHORE STRUCTURES AND EQUIPMENT BY PAINTING (APPLICABLE)
	GS EP ELE 079 - ELECTRICAL APPARATUS FOR POTENTIALLY EXPLOSIVE GAS ATMOSPHERES (APPLICABLE)
	GS EP ELE 121 - HV VARIABLE SPEED DRIVE SYSTEMS (APPLICABLE)
	GS EP TEC 007 - OBSOLESCENCE AND LIFETIME CYCLE MANAGEMENT (APPLICABLE)




